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Important Safety Notice
Special components are used in this teievision set which are important for safety. These parts are identified on the
schematic diagram by the symbol A\ and printed in BOLD TYPE on the replacement parts list. it is essential that these
critical parts are replaced with the manufacturer’s specified replacement parts to prevent X—ray radiation, shock, fire or
other hazards. Do not modity the original design without the manufacturer’s permission.

Safety Precautions

General Guidelines

An Isolation Transformer should always be used
during the servicing of a receiver whose chassis is not
isolated from the AC power line. Use a transformer of
adequate power rating as this protects the technician
from accidents resulting in personal injury from
electrical shocks. !t will also protect the Receiver from
being damaged by accidental shorting that may occur
during servicing.

When servicing, observe the original lead dress,
especially in the high voltage circuit. Replace all
damaged parts (also parts that show signs of
overheating.)

Always Replace Protective Devices, such as
fishpaper, isolation resistors and capacitors, and shields
after servicing the Receiver. Use only manufacturer’s
recommended rating for fuses, circuit breakers, etc.
High potentiais are present when this Receiver is
operating. Operation of the Receiver without the rear
cover introduces danger from electrical shock.
Servicing should not be performed by anyone whois not
thoroughly famifiar with the necessary precautions
when servicing high-voltage equipment.

Extreme care should be practiced when Handling the
Picture Tube. Rough handling may cause it to implode
due 1o atmospheric pressure (14.7 Ibs per sq. in.). Do
not nick or scratch the giass or subject it to any undue
pressure. When handling, use safety goggles and
heavy gloves for protection. Discharge the picture
tube by shoring the anode to chassis ground (not to the
cabinet or to other mounting hardware). When
discharging, connect cold ground (i.e. dag ground lead)
to the anode with a well insulated wire or use a
grounding probe.

Avoid prolonged exposure at close range to unshielded
areas of the picture tube to prevent exposure 1o X—ray
radiation.

The Test Picture Tube used for servicing the chassis at
the bench should incorporate safety glass and magnetic
shielding. The safety glass provides shielding for the
tube viewing area against X-ray radiation as well as
implosion. The magnetic shield limits X-ray radiation
around the bell of the picture tube in addition to
restricting magnetic effects. When using a picture tube
test jig for service, ensure that the jig is capable of
handling 35.5kV for 20" and 36.8kV for 27" without
causing X-ray radiation.

Before returning a serviced receiver to the owner,
the service technician must thoroughly test the unit to
ensure thatitis completely safe o operate. Donotusea
line isolation transformer when testing.

Leakage Current Cold Check

Unplug the AC cord and connect a jumper between the
two plug prongs.

Measure the resistance between the jumpered AC plug
and exposed metallic parts such as screwheads,
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antenna terminals, control shafts, etc. If the exposed
metallic part has a return path to the chassis, the reading
should be between 240kQ and 5.2MQ. if the exposed
metaliic part does not have a return path to the chassis,
the reading should be infinite.

Leakage Current Hot Check (See Figure 1)
Plug the AC cord directly into the AC outlet. Do not use
an isolation transformer during the check.

Connect a 1.5k 10 watt resistor in paralel with a
0.15uF capacitor between an exposed metallic part and
ground. Use earth ground, for example a water pipe.
Using a DVM with a 1000 ohms/volt sensitivity or higher,
measure the AC potential across the resistor.

Repeat the procedure and measure the voltage present
with all other exposed metallic parts.

Verify that any potential does not exceed 0.75 volt RMS.
A leakage current tester (such as a Simpson Model 228,
Sencore Model PR57 or equivalent) may be used inthe
above procedure, in which case any current measure
must not exceed 1/2 milliamp. if any measurementis out
of the specified limits, there is a possibility of a shock
hazard and the Receiver must be repaired and
rechecked before it is returned to the

customer.
AC VOLTMETER
O—1 COLD WATER
T5HF PIPE (GROUND)
TO
INSTRUMENT'S
EXPOSED
METAL PARTS 1500€2, 10W
Figure 1. Hot Check Circuit

X-ray Radiation

WARNING: The potential source of X-ray radiation in
TV sets is in the High Voltage section and the picture
tube.

NOTE: Itisimportantto use an accurate, calibrated high
voltage meter.

Set the brightness, picture, sharpness and color
controls to Minimum.

Measure the High Voltage. The high voltage meter
should indicate 27.7kV +1.25kV for 20" modeis and
29.25kV for 27" models. If the upper limit is out of
tolerance, immediate service and correction is required
to insure safe operation and to prevent the possibility of
premature component faiture.

Horizontal Oscillator Disable Circuit Test
This test must be performed as a final check before the
Receiver is returned to the customer. See Horizontal
Oscillator Disable Circuit Procedure Check in this
manual.
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Service Notes

component or at the pins of the ICs when removing. Usually applying heat to the component for a

.NOTE: These components are affixed with glue. Be careful not to break or damage any foil under theI

short time while twisting with tweezers will break the component loose.

Leadless Chip Components

{surface mount)

Chip components must be replaced with identical chips
due to critical foil track spacing. There are no holes in the
board to mount standard transistors or diodes. Some
chip capacitor or resistor board solder pads may have
holes through the board, however the hole diameter
limits standard resistor replacement to 1/8 watt.
Standard capacitors may also be limited for the same
reason. It is recommended that identical chip
components be used.

Chip resistors have a three digit numerical resistance
code —~ 1st and 2nd significant digits and a muiltiplier.
Example: 162 = 1600 or 1.6KQ resistor, 0 = 0Q
(jumper).

Chip capacitors generally do not have the value
indicated on the capacitor. The color of the component
indicates the general range of the capacitance.

Chip transistors are identified by a two letter code. The
first letter indicates the type and the second letter, the
grade of transistor.

Chip diodes have a two letter identification code as per
the code chart and are a dual diode pack with either
common anode or common cathode. Check the parts
list for correct diode number.

Component Removal

1. Use solder wick to remove solder from component
end caps or terminals.

2. Without pulling up, carefully twist the component
with tweezers 1o break the adhesive.

3. Do notreuse removed leadless or chip components
since they are subject to stress fracture during
removal.

Chip Component instalilation

1. Putasmall amount of solder on the board soldering

ads.

2. &old the chip component against the soldering pads
with tweezers or with a miniature alligator clip and
apply heat to the pad area with a 30 watt iron until
solder flows. Do not apply heat for more than 3
seconds.

Chip Components

SOLDER

™ caPS

PE
¢ GRADE
b
e
TRANSISTOR

COMMON CATHODE

ANQDES g

MH DIODE

@

CAPACITOR

18T DIGIT
2ND DIGIT

MULTIPLIER
= 1600 = 1.6K

7
@

SOLDER CAPS
AESISTOR

How to Replace Flat-IC
— Required Tools —

« Soldering iron .
s De—solder braids .

lron wire or small awi

Magnifier
1. Remove the soider from all of the pins of a Flat-IC
by using a de—solder braid.
Flat-~IC

De-Solder
Braid

Soldering
Iron
2. Put the iron wire under the pins of the Flat-IC and
pull it in the direction indicated while heating the
pins using a soldering iron. A small aw! can be
used instead of the iron wire.

lron
Wire

Awi

Soldering @

Soldering )
ron

Puil Iron
3. Remove the solder from all of the pads of the
Flat-IC by using a de—solder braid.

2 Soldering
fili§?, (1] {ron
/ De-solder
Braid
i

s g Flat=iC
T

4. Position the new Flat—IC in place (apply the pins of
the Flat-IC to the soldering pads where the pins
need to be soldered). Properly determine the
positions of the soldering pads and pins by
correctly aligning the polarity symbol.

Polarity Symbol

J};Q\!
< U Q-

NP
5. Solder all pins to the soldering pads using a fine
tipped soldering iron.

Solder psmﬁg;‘mg

6. Check with a magnifier for solder bridge between
the pins or for dry joint between pins and soldering
pads. To remove a solder bridge, use a de—solder
braid as shown in the figure below.

Bridge De-Solder

Solder Braid

S

Soldering
Iront

Service Notes (Continued)

IMPORTANT: To protect against possible damage to
the solid state devices due to arcing or static

discharge, make certain that all ground wires and
CRT DAG wire are securely connected,

CAUTION: The power supply circuit is above earth
ground and the chassis cannot be polarized. Use an
isolation transformer when servicing the Receiver
to avoid damage to the test equipment or to the
chassis. Connect the test equipment to the proper
ground { & ) or ( /7 ) when servicing, or incorrect
voltages will be measured.

WARNING: This Receiver has been designed to
meet or exceed applicable safety and X-ray
radiation protection as specified by government
agencies and independent testing laboratories.

To maintain original product safety design
standards relative to X-ray radiation and shock and
tire hazard, parts indicated with the symbol /\ on
the schematic must be replaced with identicai parts.
Order parts from the manufacturer’s parts center
using the part numbers shown in this service
manual, or provide the chassis number and the part
reference number.

For optimum performance and reliability, all other
parts should be replaced with components of
identical specifications.

Horizontal Oscillator Disable Circuit

This chassis employs a special circuit to protect against
excessive high voltage and beam current. If, for any
reason, the high voltage and beam current exceed a
predetermined level this protective circuit activates and
detunes the horizontal oscillator that limits the high
voltage.

The over-voltage protection circuit is not adjustable.
However, if components indicated by the symbol /4 on
the schemalic in either the horizontal sween system o
the over—voltage protection circuit itseif are changed,
the operation of the circuit should be checked using the
following procedure.

Equipment needed to check the disable circuit:

1. Voltmeter (0 - 200V scaie)
2. High Voltage Meter (0 — 40kV)
3. Variac or Isolation Transformer

Procedure:
1. Tune in a station to verify that the horizontal is in
sync.

2. Obtain a Monoscope pattern or a signa! generator
crosshatch pattern.

3. Connect the voltmeter (-) lead to TPD2 and the (+)
lead to TPD1 (junction of D555 anode, R556 &
R557). Set Bright level to (0) and Picture fora 1.8
volt reading on the voltmeter.

4. Turn the Receiver OFF. Connect a jumper across
1C803 pin 3 and pin 4.

5. Reduce the AC supply voltage to approximately
45V. Connect the high voltage meter to the CRT
anode (H.V. button). NOTE: Use the Dag Ground
(C10cfthe CRT Board) to connect the (-} lead of the
meter.

6. Turn the Receiver ON. Slowly increase the AC
supply voltage and verify that the high voltage does
not exceed 35.5kV for 20” models and 36.8kV for
27" models, when horizontal just begins to pull out
of sync. If the high voltage is not within the specified
limit, the cause must be determined and corrected
before the Receiver is returned to the customer.

CIRCUITS &
BLOCK DIAGRAMS SERVICE OPERATION SPECIFICATIONs

PARTS LIST
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Feature Table

FEATURE \ MODEL © CT-27G22VICVIUV: CT-27Gi12ViICV/UV CT-20R14VICY TP200S0V
Chassis L NABL NASBL NASL NABL
# of channels / Phase - 181/ PH22M 181/ PH22M 181/ PH22M 181/ PH22M
Menu language ENG/SP/FR ENG/SP/FR ENG/SP/FR ENG/SP/FR
Closed Caption X X X X
# of PIP tuners . 17 N/A N/A N/A
75 Q input X X X X
Remote Model # EUR511051 EUR511000A EUR501371 EUR501345
Picture tube MBBLGLOB1X MB8LGLO61X A51KREBIXDT AS1LES069X
Black face regular tube X X X X
Notch filter P P P P
V/A norm (X=both) v v % v
MTS/SAP/DBX X X N/A N/A
Buiit-in audio power : 1.5W X 2 (10%) 1.5W X 2 (10%) - -
# of speakers 2 2 1 1
Al sound (simple) X X N/A N/A
A/V in (rearffront) 10 10 " N/A
Variable audio out X X N/A N/A
Dimensfons -~ mm’." 600 x 665 x 534 600 x 665 x 534 467 x 508 x 472 467 x 510 x 472

(HXWXD) in 236x26.2x21.1 23.6x26.2x21.1 18.4x20.0x18.6 18.4x20.1x 186
Weight (kb / ib) 34.3/755 343/755 19.8/43.5 19.6/43.2
Power soruce (V / Hz) 1206/860 120/ 60 120/ 60 120/60
Power consumption, Mag (A) 2.2 2.2 23 23

Anode voltage

29.25kV + 1.25kV

29.25kV + 1.25kV

27.7kV £ 1.25kV

27.7KV o 1.25kV

Video input jack

1Vpp 7522, phono jack

1Vpp 7582, phono jack

1Vpp 758, phono jack

1Vpp 7582, phono jack

Audio input jack

500mV RMS, 47k

500mV RMS, 47kQ

500mV RMS, 47kQ

500mV RMS, 47kQ

To dudio out fack 0-2.0V RMS, 4.7kQ 0-2.0V RMS, 4.7kQ 0-2.0V AMS, 4.7kQ 0-2.0V RMS, 4.7kQ
»A"-Board TNP2ZAHO03 - NIL (V/UV) BA (V/UV) DF DG

AF (CV) BH (CV)
"C"-Board TNP2AA0OS NIL NiL AD AD
"Y"-Board TNP2AAD09 NIL N/A N/A N/A

Table 1. Receiver Features

Specifications are subject to change without notice or obligation.

imensions and weights are approximate.

CT-27G12V/ICV/UV!

CT-27G12VICV/UV

Location of Controls, Receiver

CT-27G22V/CV/UV

POWER

CT-27G22VICVIUV,

CT-20R14V/CV

@O © OO

POWER

TP200SDV

. 4 VOLUMEP W CHANNELAS

3K
ONONO, 0:6
L

POFER 4 \otumip wCHANNE.A

4 VOLUMED W CHANNELA

Power Button - Press to turn ON or OFF.

Volume Buttons ~ Press 1o adjust Sound Level. Press to adjust Video Menus and select operating features when

menus are displayed.

Channel Buttons - Press 1o select programmed channels. Press to highlight desired features when menus are

displayed.

CT-20R14V/CV

ACTION TVVIDED

ACYION TVINDEG

TP2009DV

Front Control Panel

Remote Control

Sensor

Remote Control
Sensor

Figure 2. Location of controls, receiver

Action Button — Press to display Main Menu and access On Screen feature and Adjustment Menus.

TV/Vvideo Button — Press to select TV or Video Input.

Front A/V Input Jacks — Used to connect a camcorder or other video devices to the front of the TV.

OPERATION
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Location of Controls, Remote
(CT-20R14V/CV & TP2009DV)

Power Button
Press to turn ON or OFF.

Mute Button

Press to mute sound. A second press
resumes sound. Press also to access and
deiete Closed Caption.

TV/Video Button
Press to select TV or Video Input.

Sleep Button
Press to select automatic Turn OFF in 30,
60 or 30 minutes.

Channel Buttons
Press to select channels. Use with Volume
buttons to navigate in menus.

Volume Buttons
Press to adjust TV sound level. Use with
Channei buttons to navigate in menus.

Action Button

Press to display Main Menu and access or
exit On Screen feature and Adjustment
Menus.

Keypad Buttons
Press desired channel number to randomly
access any channel.

R-Tune (Rapid Tune) Button
Press to switch to the previous channel.

Recall Button

Presstodisplay Time, status of Sleep Timer,
Channel, Video Mode, Channel Caption
EURS501371 (Station Identifier} and Audio Mode.

Figure 3. Location of controis, remote

EURS501345

Location of Controls, Remote
(CT-27G12V/CV/UV)

Mute Button
/" Press to mute sound. A second press
" resumes sound. Press also to access
and delete Closed Caption.
Muiti Button
Programmabie to operate up to six
Remote Control Function buttons
simultaneously.

Channel Buttons

Press to select channels. Use with
Volume buttons to navigate in menus.

Power Button FOWER
Presstoturn ON or OFF. |

TV/Video Button
Press to select TV or Video——— [l
input.

Volume Buttons -
Press to adjust TV sound level.
Use with Channel buttons to
navigate in menus. Action Button
Press to display Main Menu and
access or exit On Screen feature
and Adjustment Menus.

Keypad Buttons

Press desired channel number to
randomly access any channel.
Recall Button

Press to display Time, status of Sleep
Timer, Channel, Video Mode, Channel
Caption (Station Identifier) and Audio
Mode.

TV/Cable Switch — This switch is
used to select the proper mode
when  programming  Remote
Control Infrared codes or operating
the TV or external equipment (VCR
or Cable Converter box).

R-Tune (Rapid Tune) Button
Press to switch to the previous
channel.

VCR Function Buttons
Programmabie to operate many
brands of VCR's,

- Cable Power Button — Programmable
to operate selected CATV converter
boxes.

Panasonic

EURS11000A

Figure 4. Location of controls, remote
(CT-27G12V/CV/UV)

OPERATION
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Programming The Universal Remote (CT-27G12V/CV/UV)

VCR

Preferred Procedure — Code Known

Programming Universal Remote Using

infra—Red Access Codes for VCRs

e Determine brand of VCR.

« ldentify code(s) associated with the brand in the
infra—red code index for VCRs (located in this
manual).

Procedure TVICABLE
1. Placethe Remote into the TV position (Left).
VCR POWER

2. Pressandhold down on Universal Remote.

3. Enter two digit code using keypad “0 through 8"
butions.  yer power

Release . The Universal Remote is now
programmed.

NOTE: Some brands have multiple codes. Repeat

procedure using each code listed untit VCR

responds correctly.

Alternate Procedure — Code Unknown

Programming Universal Remote Using the

“Sequence Method” for VCRs

« Confirm VCR is plugged in and operating properly,
then turn OFF.

Procedure TVICABLE
1. Placethe Remote into the TV position (Left).
VCR POWER
2. Press and hold the down on Universal
Remote.

3. Press E repeatedly. Check forthe VCRto turn ON
after each press. When the VCR turns ON, release
VCR Power button. The proper infra—red code has
now been accessed.

NOTE:
1. Itmaytake several attempts before the correct code
is found.

2. The @ can be used to return to a code that was
accidently passed by.

3. Some Remote Controls may have unique operating
functions for some buttons. For Example: The
POWER button may only turn the VCR OFF as
opposed to both ON and OFF. It will then be
necessary to modify the procedure. Turn the VCR
ON and repeatedly presstheb untilthe VCRturns
OFF.

Cable Converter Box

Preferred Procedure — Code Known
Programming Universal Remote Using
Infrared Access Codes for Cable Television
Converter Boxes
¢ Determine brand of Cable Television Converter box.
¢ Identity code(s) associated with the brand in the
infra—red code index for Cable Television Converter
boxes (located in this manual).
Procedure TVICABLE
1. Place the Remote [ into the CABLE position
(Right).
CABLE
POWER
2. Pressandholdthe [___] downonUniversal Remote.

3. Enter two digit code using keypad “O through 9"

buttons.  casLE
POWER

Release D The Universal Remote is now
programmed. Use the Remote & and W for

selecting Cable Converter Box channels.

NOTE: Some brands have multiple codes. Repeat
procedure using each code listed until Cable
Television Converter box responds correctly.

Alternate Procedure — Code Unknown

Programming Universal Remote Using the

“Sequence Method” for Cable Television

Converter Boxes

* Confirm Cable Television Converter box is plugged in

and operating properly, then turn OFF,

Procedure TVICABLE

1. Place the Remote [0 into the CABLE position

(Right). CABLE

POWER )
2. Pressandhold [__] down on Universal Remote.

Press Erepeatedly. Check for the Cable Television
Converter box to turn ON after each press. When the
Cable Television Converter box turns ON, reiease
Cable Power button. The proper infrared code has
now been accessed.

NOTE:

o It may take several attempts before the correct code is
found.

e The @ can be used to return to a code that was
accidently passed by.

» Some Remote Controls may have unique operating
functions for some buttons. For Example: The POWER
button may only turn the Cable Television Converter box
OFF as opposed to both ON and OFF. 1t will then be
necessary to modify the procedure. Turn the Cable
Television Converter box ON and repeatedly press the

b until the Cable Television Converter box turns OFF.

NOTE: When operating equipment (VCR or Cable Converter box) with the Universal Remote Control, the TV/CABLE
Switch should be set to the same position where the Access Code was first programmed for the equipment.

Otherwise, leave the switch in the TV position.

-10 -

VCR and Cable Converter Box Infrared Codes Index

(CT-27G12V/CV/UV)

The Universal infrared Remote Control is capable of operating many brands of VCRs and Cable Television Converter

Boxes after entering the proper infrared code.

NOTE: The Universal Remote Control memory is limited. Some models of VCRs or Cable Television Converter Boxes
may not operate. The Universal Remote Control is not designed to control all features that are available in all

models.

Infrared Code Index For VCRs

Infrared Code Index For Cable Television Converter Box

VCR Brand Code(s) VCR Brand Code(s)

Audio Dynamics 14,16 NEC 02, 14, 16, 30
Broksonic 10 Panasonic 00, 01

Canon 00, 01 Pentax 05

Capehan 01 Philco 00, 29
Citizen 09 Philips 00,28

Craig 12 Pioneer 05

Curtis Mathes 00, 08,15 Quasar 00, 01

DBX 14,16 RCA 05,07, 08, 28, 35
Emerson 10, 20, 34, 35, 36, 37 | Realistic 00,02, 06,12, 15
Fisher 12,18,18 Samsung 07,32

Funai 15 Sanyo 02,12

GE 00, 07, 08, 32 Scott 04, 13, 33, 36
Goldstar 09 Sears 02,05, 18,19
Hitachi 05,35, 36 Sharp 06, 24

instant Replay 00 Sony 17,26, 33, 34
JC Penney 00, 02, 05, 14, 16, 30 | Sylvania 00,28

Ve 02, 14, 16, 30 Symphonic 15

Kenwood 02, 14, 16, 30 Tashiko 09

Magnavox 00, 29 Tatung 30

Marantz 02, 14,16, 29, 30 Teac 15,30

Marta 09 Teknika 21

Memorex 00,12 Toshiba 05,13

MGA 04, 27 Vector Research 14,16
Minotta 05 Video Concepts 14,16
Mitsubishi 04,27 Wards 06
Montgomery Ward 06 Yamaha 02, 14, 16, 30
Multtitech 07,15, 82 Zenith 11,17

Brand of Brand of
Cable-TV Box Code(s) Cable-TV Box Code(s)
G.b. 04, 05,15, 23, 24, Pioneer 18,20
25, 30, 36 RCA 27
Hamlin 12,13, 34 Regency 02
Jarrold 04,05, 15,23, 24, Scientific Atlantic 03,22
25,30, 36 Sylvania il
Macom 27 Texscan 10, 11
Magnavox 18, 26, 28, 29, 32, Tocom 17,21
33, 40, 41 Unika 31
Qak 14,16, 18 Viewstar 18, 26, 28, 29, 32,
Qak Sigma 16 33,40, 41
Panasonic 27,39 Zenith 01,42
Philips 18, 26, 2B, 29, 32,
33, 40, 41

-11 -
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" Press to display Main Menu and
" access or exit On Screen feature

" frame is displayed).

Location of Controls Remote (For CT-27G22V/CV/UV)

Basic Remote Control Functions

TV mode is selected by initially pressing 6) .

The following is an overview of the Remote Control unit for television operation. Ensure the

Muiti Button

Programmable to operate up to six

Remote Control Function buttons

simultaneousty. '
8 )

Power Button - . —

Press to turn ON or OFF. \ N | 0| wiweo

Mode Selection Buttons
*Select the operation mode for the Ny
remote control.
Volume Buttons .
Press to adjust TV sound level. SR o
Use with Channel buttons to
navigate in menus.

Action Button

and Adjustment Menus.

R-Tune (Rapid Tune) Button
Press to switch to the previous

U

acTion) RECALL ——

channel. PLAY  FE !
PIP Move Button ‘ szE @
Press to position PIP frame o any > e

corner of the Main Picture (when PIP
frame is displayed).

PIP Freeze Button ! TF\{R/EVHCER: VCR/DSS CH

Press to stop action in the Main Bk !

Picture or PIP frame (when the PIP [N
|

PIP Size Button :
Press to select size of PIP frame
(when the PIP frame is displayed).

Panasonic

Home Theater Remote Control

EUR511051
Note:
For more information on the Remote
Control, please refer to the Remote
Control Quick Reference Functional Key
Chart.
-12-

Keypad “0 through 9" Buttons
Press desired channel number to
randomly access any channet.

TVNVideo Button

Press to select TV or Video Input, for the
Main Picture or the PIP frame (when the
PIP frame is displayed).

- Mute Button
Press to mute sound. A second press
resumes sound.

Channel Buttons
Press to select channels. Use with
Volume buttons to navigate in menus.

Recall Button

Press to display Time, status of Sleep
Timer, Channel, Video Mode, Channei
Caption (Station Ildentifier) and Audio
Mode.

PIP (Picture In Picture) Button

",‘ Press to display the PIP frame, press
again to remove PIP frame.

= PIP Swap Button

Press to interchange PP frame with Main
Picture (when the PIP frame is displayed).

VCR Function Buttons
Programmabile to operate many brands of
VCR's.

|\ VCR/DSS Channel Buttons
Select VCR or DSS Up/Down channeis.

Helpful Hints:

If the selected component does not
respond to the remote control, ensure
that the proper mode is selected.
First, press the Mode Selection
Button that corresponds to that
component. For example, after first
pressing the TV Mode Button, the
remote will remain in the TV mode for
the following commands. If a different
mode button is pressed while
operating the television, the TV mode
button must be pressed again to
enable the TV mode condition.

Programming the Home Theater Remote (For CT-27G22v/CV/UV)

The remote control can be set to control other manufacturers components, by utilizing the MODE SELECTION

VCRoraDVD)

Use the following procedure for setting up the

remote control using the numerical butto
when the component’s remote code is known.

Determine the brand of the component.

Identify the code(s) associated with the
brand from the infrared code index (see
following pages). Record all possible
codes.

Confirm that the component is plugged

in and operating properly, then turn it
OFF.

Press and hold the &) button, then
the button so that both are
pressed at the same time for at Jeast
5 seconds. Then let go of the buttons.

Press the appropriate Mode button
for the component.

@ Enter the 3-digit code, by using the
Remote Control Keypad “0”
through ”9” buttons.

Now the remote is set for the
entered code. ‘

Press the @ button to test the remote. if
the correct code is setup for the
component (in step []), the component
will turn on.

NOTE: Some brands have multiple codes.
Repeat the procedure using another
listed code until- the component
responds carrectly.

BUTTONS for CABLE, DSS, VCR, RCVR (a Receiver or Amplifier), CD, LD, and AUX (for Cassette Players, Second

Code Unknown

Use the following procedure for setting up the
ns remote control when the component's remote
access code is not known. This procedure
uses the "sequence method”.

&) @ Confirmthat the component s plugged
Code From in and operating properly, then turn it
OFF.
index Sheet

@Press and hold the button,

then the button so that both
are pressed at the same time for at
least 5 seconds. Then let go of the
buttons.

Press the appropriate Mode button
for the device.

Press the button to step

over to the next code.

[ Press the button to test the
remote. If the correct code is
sent, the component will turn on.

115 9

!
|

VoK
. -;I Once the correct code is found,
Y press the button

i to store the code.
R acnon al
B PLAY
[ 4

Repeat from step [@above until the
proper component code is found. it
may take several attempts before
the correct code is found.

EURS511051

NOTE: If an incorrect code is entered, or
when the operation is not
completed within 30 seconds, the
settings will not change.

Infrared Remote Codes for Specific Components

Helpful Hint:  Write down the code numbers for your components in the space provided below. This
will serve as a handy reference whenever you need to reprogram your remote control.
CABLE VCR I D ‘
Cable TV Converter Box Video Cassette Recorder ! ! i Compact Disc Player :
— ——
DSS RCVR | . [ |
Digital Satellite System Receiver or Amplifier ; 1 Laser Disc Player ! i ]
[ I T
L1 . L1
Other Component Other Component Other Component
! T T
| | N Ll
Other Component Other Componant Other Componant

-13-
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VCR Infrared Codes Index (For CT-27G22V/CV/UV)

The Universal Infrared Remote Controt is capable of operating many brands of VCRs. Refer to the Programming the

Remote Control section for procedures.

Note: The Universal Remote Control memory is limited; therefore, some models of VCRs may not operate. The
Universal Remote Control is not designed to control all features that are available in ali models.

Note: After entering the proper infrared code, press the Remote VCR (*) Selection Mode button. A second VCR can
be activated using the same codes, from AUX (**) Selection Mode button. Then referto the Remote Control Key
Functions section, for Remote VCR and VCR 2 function key listing.

Cable Converter Box and CD Players
Infrared Codes Index (For CT-27G22V/CV/UV)

The Universal infrared Bemoté Control is capable of operating many brands of Cable Converter Boxes and CD Players.

Refer to the Programming the Remote Control section for procedures.

Note: The Universal Remote Control memory is limited,; therefore, some models of Cable Converter Boxes and CD
EIa)I/Iers rgaly not operate. The Universal Remote Control is not designed to control ali features that are available
in all models.

Note: After entering the proper infrared code, press the Remote CBL Selection Mode button (%). Then refer to the
Remote Control Key Functions section, for Remote CBL. function key listing.

] Codes for Cable Converter Box
Brand of Brand of

Cable~TV Box Code(s) Cable-TV Box Code(s)
L ABC 530 Philips 006, 007, 540,
Archer 531, 544 541, 542
Cableview 005, 544 Pioneer 001, 260
Citizen 005, 522 Puisar 005, 544
Cable Curtis 130, 131 Puser 544
Diamond 530, 531, 544 RCA 170, 220
Eagle 541 Realistic 544
* Eastem 560 Regal 130, 350, 720,
Gebrand 005, 544 730, 731, 900
Gemini 522 Regency 560
General Instrument 122, 360, 520, 521, | Rembrandt 005, 544, 702
522, 530, 531, 532, | Samsung 005
533 Scientific Atianta 122,130, 131
Hamiin 130, 350, 720, 730, | Simark 001, 005
731, 800 Sprucer 005, 121
Hitachi 003, 530 Stargate 005, 544
Jerrold 122, 360, 520, 521, | Teleview 001, 005
522, 530, 531, 532, | Texscan 810
533 Tocom 700, 701
Macom 003, 004, 005 Toshiba 004
Memorex 542 Unika 531, 544
Movietime 005, 544 Universal 522, 544
Oak 002, 702, 710 Videoway 006
Panasonic 120, 121, 132 Viewstar 541, 542
Paragon 281 Zenith 000, 280, 281
Zenith/Drake Sateliite 000

Note: After entering the proper infrared code, press the Remote CD Selection Mode button (¥ %). Then refer to the

Remote Control Key Functions section, for Remote CD Players function key listing.

Codes for CD Players

Code Index for VCRs
VCR
VCR Brand Code(s) VCR Brand Code(s)
* Admiral 200 Pentax 000, 011, 300
Aiwa 137,160 Philco 081, 125, 130, 136,
Akai 014, 015, 016, 142 137, 150
Audio Dynamic 011, 240 Philips 125, 130, 150
Bell & Howell 005, 013 Picneer 125
Broksonic 081, 136 Proscan 000, 001, 002, 125,
Canon 125,135 130, 150, 300, 310
Citizen 006 Quasar 100, 101, 125, 130
Craig 005, 006, 141 Radio Shack 005, 009, 130, 137,
Second VCR Curtis Mathes 130, 137, 300 170, 210, 241
Daewoo 001, 130, 250 RCA 000, 001, 002, 125,
DBX 010, 011, 240 130, 150, 170, 300,
* % Dimensia 300 310
Emerson 003, 051, 080, 081, Realistic 005, 008, 130, 137,
135, 136, 243, 250 210, 241
Fisher 005, 007, 008, 008 Samsung 002, 004, 220
Funai 081, 136, 137 Sansui 081, 136, 240
GE 130, 170, 300 Sanyo 005, 009
Goldstar 006 Scott 001, 002, 004, 008,
Go Video 220 081, 136, 230, 241,
Hitachi 000, 125, 300, 330, 340
Instant Replay 125, 130, Sears 000, 005, 006, 007,
Jensen 240 008,
JvC 010, 011, 190, 240 Shaintom 050
Kenwood 006, 010, 011, 240 Sharp 200, 210
[®,4) 000, 008, 006, 007, Signature 2000 137, 200
008, 008, 137 Singer 050
Magnavox 025, 130, 150 Sony 140, 141, 142
Marantz 010, 011, 240 SV2000 137
Marta 006 Sylvania 125, 130, 137, 150
Memorex 009, 130 Symphonic 137
MGA 230, 241, 242, 243, Tashiro 006
330, 340 Tatung 010, 011, 240
Minolta 000, 300 Teac 010, 011, 137, 240
Mitsubishi 230, 241, 242, 243, Technics 100, 101, 125, 130
330, 340 Teknika 130,137
Multitech 004, 137, 330 Toshiba 001, 310
NEC 010, 011, 190, 240 Vector Research 011
Olympic 125, 130 Wards 006, 009, 200, 210,
Optimus 006, 200, 100, 140 290
Orion * 081,136 Yamaha 005, 010, 011, 240
Panasonic 100, 101, 125, 130 Zenith 290
Penney 000, 005, 010, 011,
130, 240, 300
-14 -

Brand of Brand of
5CD Players Code(s) CD Piayers Code(s)
AQmiml 10 Optimus 030, 057, 059,
cD Player Aiwa 162,164

Carver 150, 151 Panasonic 100, 101, 130
Denon 200 Philips 150, 151

Yt Emerson 172 Pioneer 030

Fisher 005 Quasar 100, 101, 130

Garrard 057 RCA 160, 170,
Harman/Kardon 059, 060 171, 500
Hitachi 007 Sansui 032, 050, 320
Jensen 163 Sanyo 005
JvC 190, 181, 270 Scott 032, 050, 320
Kardon 058 Sharp 200, 201
Kenwood 000, 001, 050, 270 Sherwood 059
LX} 165 Sony 140
Magnavox 150, 161 Soundesigh 220
Marantz 151 Teac 051, 055, 057
Mcintosh 060 Technics 100, 101, 130
Nakamichi 032 Victor 180, 191,270
Onkyo 053, 054 Yarmaha 002, 003, 004

—15-

OPERATION



NOILYHIdO

Cassette Deck, Receivers, and Amplifiers
Infrared Codes Index (For CT-27G22V/CV/UV)

The Universal Infrared Remote Control is capable of operating many brands of Cassette Deck, Receivers, or Amplifiers.

Reter to the Programming the Remote Control section for procedures.

Note: The Universal Remote Control memory is limited; therefore, some models of Cassette Deck, Receivers, and
Amplifiers may not operate. The Universal Remote Control is not designed to control all features that are
available in all models.

Note: After entering the proper infrared code, press the Remote AUX Seiection Mode button (>k). Then refer to the
Remote Control Key Functions section, for Remote Cassette Deck function key listing.

Code Index for Cassette Deck

Cassette Brand of Brand of
Deck Cassette Deck Code(s) Cassette Deck Code(s)
* Aiwa 760, 761, 762 Philips 751

Denon 800 Pioneer 630 B
Fisher 603 RCA 763,770,771 5
Jensen 857 Sansui 631, 653
JvC 780, 781 Shamp 800 .
Kenwood 600, 650 Sony 740 T
Marantz 751 Teac 653, 654
Nakarnichi 631 Technics 700, 701,730
Onkyo 651, 652, 656 Yamaha 601, 602
Panasonic 700, 701, 730

Note: After entering the proper infrared code, press the Remote RCVR Selection Mode button ( >l<.>}<). Then refer to the
- Remote Control Key Functions section, for Remote Receivers/Amplifiers function key listing.

Code Index for Receivers and Amplifiers

T Brand of Receiver / Brand of Receiver /
Receivers e
ifi Amplifier Code(s
Ampliﬁers Amplifier Code(s) p (s)
kek Admiral 110 Panasonic 100, 101, 130
¢ Aiwa 160, 161 Philips 150
Denon 200, 201, 202 Pionaer 030, 032
Fisher 004 Quasar 100, 101, 130
Garrard 055 RCA 003, 130, 162, 170,
Harman 150, 057 171
Jensen 164 Sansui 003, 053, 320
JVC 190, 191 Sharp 200, 203
Kenwood 000, 050 Sony 140
Magnavox 162 Soundesign 220
Marantz 151 Teac 053, 054, 055
Mcintosh 0s8 Technics 100, 101, 130
Nakamichi o3 Victor 190, 191
Onkyo 151,156 Yamaha 001, 602
Optimus 003, 162, 170, 171
—16-

Laser Disc, DSS (Digital Sateliite System),
and DVD (igital Videodisc)

infrared Codes Index (For CT-27G22vICVILY)

The Universal Infrared Remote Control is capable of operating selected brands of Laser Disc, DSS Digita! Sateliite
System, and DVD (Digital Videodisc). Refer to the Programming the Remote Control section for procedures.
Note: The Universal Remote Control memory is limited; therefore, some models of Laser Disc, DSS Digital Satellite

System, and DVD (Digital Videodisc) may not operate. The Universal Remote Control is not designed to control
all features that are available in all models.

Note: After entering the proper infrared code, press the Remote LD Selection Mode button (©). Then refer to the
Remote Control Key Functions section, for Remote Laser Disc function key listing.

Codes for Laser Disc

Laser Disc Brand of Brand of
Player Laser Disc Code(s) Laser Disc Code(s)
0
Denon 370 Quasar 100, 101, 135, 380
Hitachi 000 RCA
Kenwood 002, 003 Samsung 160
Marantz 370 Sanyo 370
Mitsubishi 370 Sharp 200
NEC 370 Sony 140, 141, 142,143
Panasonic 100, 101, 135, 380 Teac 370
Philips 150 Toshiba 370
Pioneer 370 Yamaha 001
Proscan 370

Note: After entering the proper infrared code, press the Remote DSS Selection Mode button (G C). Then refer to the
Remote Control Key Functions section, for Remote DSS function key listing.

Dss Codes for DSS (Digital Satellite System)
Brand of
[odes .[ sé?é‘.m‘l Code(s)
GE 170
Panasonic 100
RCA 170
Sony 390

Note: After entering the proper infrared code, press the Remote AUX Selection Mode button (%). Then refer to the
Remote Control Key Functions section, for Remote DVD function key listing.

Digital - " -
Videodisc Codes fr D (Digital Videodisc)
rand of
*x I DVD Code(s)
Panasonic 102

-17 =
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Main Menu Icons Selection

=
=
=] &

Figure 5. Main Menu lcons

Highiights Desired
Feature when
Menu is Displayed

ACTION
. . . Selects or Adjusts V
Figure 6. Displays and Exits Menus Features when

_

3.
4.

Menu is Displayed

Figure 7. Controls for Menu Icon Selection
(located on Remote Control)

Press the ACTION button to display the Main Menu.

Pressthe CH UP/DOWN and the VOL LEFT/RIGHT buttons to move from one icon to another. The selected icon
will be indicated in Red. Press the VOL buttons to move horizontally and the CH butions to move vertically.
Press the ACTION button after selecting the desired Icon.

Select the EXIT Icon, then press the ACTION button to exit.

Bilingual Menu Selection

The Language Menu is factory set to ENGLISH. Follow these instructions to change the Language Menu to
French and back to English.

1.
2.
3.

4.
5.
6.

Press the ACTION button to display the Main Menu.
Press the CH UP/DOWN and VOL LEFT/RIGHT buttons to highlight the SET-UP lcon.
Press the ACTION button to dispiay the SET-UP Menu.

-

SET TIME

ANT
AUTO PROG

MANLUAL PROG

AUTO POWER ON

£5] mobe L.l .
ENGLISH ESPANOL FRANCAIS

Figure 8. Setup for Menu Language

Press the CH UFP or DOWN button to highlight ENGLISH FRANCAIS.
Press the VOL LEFT/RIGHT button to select ENGLISH or FRANCAIS.
Press the ACTION button twice to exit Menus.

- 18-
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Chassis Service Adjustment Procedures

All service adjustments are factory preset and should not require adjustments unless controls and/or

associated components are replaced.

i ircuit bei ked. When necessary
NOTE: Connect the (-) lead of the voltmeter to the appropriate ground for the circuit being chec
to use a line operated ground, the ground indication ( ¥ } is marked. For this ground use anode of D801 or {C803 heat
sink. For all other circuits, connect the (-) lead of the voitmeter to the line isolated ground () tuner shield, IC451 heat

sink or to FA2. \C002

8
! STAND-BY 5V
s
1001 P
1 &4 Qooz

IC2201

1ctot
1C851 1 52

1

T?47R 8 G
o5 o coLo

5

P12

mmzc—

1p16 DATA  CLK] 52301

® CEOOE®
FA1 TP1S _FA2
A

+sv _ A-BOARD TEST LOCATIONS

Foot
125Vv/250V

@ 1C4a51
* oot TPS7 -

+12V
STAND-BY

+24V  rp0e
+20V +13V

B
cs52 @®
‘T O G

TPD2

FOCUS  wememnd

U SCREEN

MOMENTARILY CONNECT A JUMPER FOR ENTERING SERVICE MODE (FA1/TP8 to FA2/TPJ)

131.0V B+ Voitage Confirmation

1. Set the Bright and the Picture to Minimum by using
the Picture Menu.

2. ConnectaDVM between C809, + side and Hot ground

(&), ,

3. Confirm that B+ voltage is 132.0V+2.5V. This voitage
supplies B+ to the Horizontal Output & Fiyback
circuits.

Source Voltage Chart
120V AC line input. Set the Bright and the Picture to
Minimum by using the Picture Menu . Use cold ground )
for the (~) lead of the DVM.

ICS51pIN3.. o iiinenees +9.0V +0.5V
Cathode of D551 (TPD9) ......... +13.0V 2V
C552 (+side) ............o...n +20.0V 2V !
Cathode of D561 (TPD8) ......... +24.0V £2V (20)
+27.4V £2V (27")
Cathode of D854 . ............... +200V 1V (207)

+220V £15V (27")
Adijust Picture menu for normalized video adjustments.

B+ 5V Source Voltages
Volatile 5V:
C572, + side = IC552 pin 3, Tuner BP, 1C101 (B+ Ve).

~20-

MPU 5V:

Emitter Q002 = IC001(Vpp).

Standby 5V:

IC001 (Key in 1), 12C EEPROM (iC002), TIMER LED,
Remote Receiver.

B+ 9V Source Voltage
IC551 pin 3 = IC101 (B+ V), Tuner (BM).

B+ 12V (Stand-by) Note: +16V when poweris on
Cathode D001 = RL801 (on—off relay), Q002 (+5V Reg).

High Voltage Check

1. Select an active TV channel and confirm that
horizontal is in sync. _

2. Adjust Brightness and Picture using Picture lcon
menu so video just disappears.

3. Confirm B+ 132V is within limit.

4. Using a high voltage meter confirm that the High

Voltage is:
e 20"models ....... 27.7kV £1.25kV
e 27"models ....... 29.25kV +£1.25kV

Disassembly for Service

Back Cover
Remove all the screws marked with an arrow
{wam } from the back of the Receiver.
Note: screw configuration and number of screws
may vary depending on the model of the Receiver
serviced, various models are covered in this
Manual.

1. 2 screws at the top edge of the Receiver (20").
3 screws at the top edge of the Receiver (277).

2. 1 screw on the retainer plate for the AC power cord
(27" only).

3. 1 screw by flyback assembly.

4. 1 screw by the A/V jacks.

5. 2 screws at the bottom edge of the Receiver.

A-Board - Main Chassis

1. Press tab on left rail.

2. Slide the chassis completely out of the guide rails.
NOTE: Some tie-wraps that secure the wire
dressings may need to be unfastened for chassis
removal.

3. Stand the Receiver on its edge. The underside of
the board is completely accessible for component
replacement.

C-Board - CRT Output
Plugs into the socket on the CRT neck.

Y-Board - PIP Processing
Connected to the Main Chassis (A-Board). Itisthe
board located close to the left edge of the A-Board.
The Y-Board is connected to the A-Board with 2
connectors. Pull on the Y-Board, perpendicular to
the A-Board, while releasing the shap tabs on
connectors A31 & A32.

Keyboard Push Button Assembly
Fastened to the inside of the cabinet front by 3
screws.

Speakers
Secured to the cabinet by 2 screws each (20”).
Secured to the cabinet by 4 screws each (27").

-21-

Disassembly for CRT
Replacement
1.

Discharge the CRT as instructed in the Safety
Precautions.

2. Disconnect the yoke plug .degaussing coil plug and
the CRT 2nd anode button from the main board .

3. Remove the C-Board from the CRT base and
unplug the black wire (CRT dag ground) C10-1
from the board.

4. Disconnect the A12 and SP plugs from the
A-Board.

5. Slide the main chassis assembly completely out
with the CRT Board-attached.

CRT Replacement

1. Perform Disassembly for CRT Replacement
procedure.

2. Insurethatthe CRT H.V. anode button is discharged
before handling the CRT. See the Safety
Precautions on handling the picture tube.

3. Remove the components from the CRT neck and
place the cabinet face down on a soft pad.

4. Note the original order of the CRT mounting
hardware as they are removed from the CRT
mounting brackets at each corner of the CRT.

5. Remove the CRT with the degaussing coil and the
dag ground braid attached.

6. Note the original locations and mounting of the

degaussing coil and the dag ground assembly to

insure proper reinstallation on the replacement

CRT.

To remove and re-mount the degaussing coil:

The degaussing coil is held in place by clampers

fastened to the CRT corner ears.

These clampers must be installed onto the

replacement CRT prior to mounting the degaussing

coil.

To remove and re-mount the dag ground braid:

Unhook the coil spring from the upper right CRT ear.

Release the braid loop from the upper left and the

lower right CRT ear.

7. Mount the dag ground braid on the replacement
CRT. Position the degaussing coil with new ties.
Dress coil as was on the original CRT.

8. Replace the components on the CRT neck and

re~install into cabinet. Verify that all ground wires
and circuit board plugs get connected.

SERVICE
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Purity and Convergence Procedure

Adjustment is necessary only it the CRT orthe deflection
yoke is replaced or if the setting was disturbed. The
complete procedure consists of:

1. Initial static convergence.
2. Setting the purity.
3. Final static convergence.

When the CRT or the Yoke is Replaced

Place the yoke on the CRT neck (do not tighten the
ciamp).

For a 2—piece assembly (see Figure 9):

Position purity/convergence assembly as shown and
tighten clamp snugly. Cut the hot—-melt glue seal on
assembly and place like tabs of purity device together at
12 o'clock to reduce its magnetic field effect. Manually
degauss the CRT.

Turnthe Receiver ON and slide the deflection yoke back
and forth on the neck of the CRT. Stop at the position that
produces a near white, uniform raster.

Purity Rings Centered
Over GVG4 Gap

(2-piece assembly)

For a 1-piece assembly (see Figure 10):

Place like tabs of purity devices together at 12 O’Ciock
to reduce any magnetic field effect. Manually degauss
the set.

Connect a Black/White pattern generator and tune the
receiver to the signal. Slide the deflection yoke & purity
ring assembly back and forth on the CRT neck. Stopata
position that produces a near white signal.

Figure 10. Positioning of Purity/Convergénce Assembly
(1-piece mssembiy)

Initial Center Static Convergence

Connect a dot/crosshatch generator to the Receiver and
tune in signal. Observe misconvergence at center of the
screen only.

Adjust the 4 pole magnet (center rings); separate tabs
and rotate to converge blue with red.

Adjust the 6 pole magnet (rear rings): separate tabs and
rotate to converge blue and red (magenta) with green.
Note: Precise convergence at this point is notimportant.

Purity Adjustment

When the Receiver is in the Serviceman Mode for
making electronic adjustments, press the Recall button
on the Remote Control to enter Purity Check. (See
Service Adjustments Electronic Controls.)

Operate the Receiver for 60 minutes using the first
Purity check field (white screen) to stabilize the CRT.
Fully degauss the Receiver by using an external
degaussing coil.

Press the Recall button on the Remote Control again
until the Purity Check (green screen) appears.

For a 2—piece assembly (see Figure 9):

Loosen the deflection yoke clamp screw and move the
defiection yoke back as close to the purity magnet as
possible.

Adjust the purity rings to set the vertical green raster
precisely at the center of the screen (see Figure 11).

NOTES: /

1.- CRY warm up with white screen (three /

guns activated) is needed 1o stabilize
the shadow mask expansion,
y 4
Green Raster

2. Initial center static convergence
{roughty centers three gun beams} is
required in order to perform purity
adjusiment.

Figure 11. Green Raster Adjustment

Slowly move the deflection yoke forward until the best
overall green screen is displayed.

For a 1-piece assembly (see Figure 10):

Slowly move the deflection yoke and purity rings
assembly toward the CRT board and adjust the purity
magnet rings to set vertical green raster at center of
screen (see Figure 11).

Gradually move the deflection yoke & purity rings
forward and adjust for the best overall green screen.
Continue from here for either assemblies:

Tighten the deflection yoke clamp screw.

Press the Recall button on the Remote Control again
until the Purity Check (blue screen) and (red screen)
appear and observe that good purity is obtained on each
respective field.

Press the Recali button on the Remote Control again
until Purity check (white screen) appears. QObserve the
screen for uniform white. If purity has not been
achieved, repeat the above procedure.

Final Convergence Procedure (see Figure 12
through Figure 14):

Note: Vertical size and focus adjustments must be
completed prior to performing the convergence
adjustment. Connect a dot pattern generator to the
Receiver. The Brightness level should not be higher
than necessary to obtain a clear pattern.

Converge the red and blue dots at the center of the
screen by rotating the 4 pole (R with B) Static
Convergence Magnets.

Align the converged red/blue dots with the green dots at
the center of the screen by rotating the & pole (R/B with
G) Static Convergence Magnets. Melt wax with
soldering iron to reseal the magnets.

-22-

Slightly tilt vertically and horizontally (do not rotate) the
deflection yoke to obtain.a good overall convergence.

If convergence is not reached at the edges, insen
permalloy (see following'section) from the DY corners to
achieve proper convergence. Recheck for purity and
readjust if necessary.

After vertical adjustment of the yoke, insert wedge at 11

o'clock position, then make the horizontal
adjustment.

Secure the deflection yoke by inserting two side wedges

at 3 and 7 o'clock positions.

Apply adhesive between tab (thin portion) of wedge and
CRT and place tape over the tab to secure to the CRT.

Permalioy Convergence Corrector Strip (Part No. OFMK014Z2)

This strip is used in some sets to match the yoke and
CAT for optimum convergence. If the yoke or CRT is
replaced, the strip may not be required.

First converge the set without the strip and observe the
corners.

If correction is needed:

1. Place strip between CRT and yoke, in quadrant
needing correction. Slowly move it around for

desired results.

2. Press adhesive tightly to the CRT and secure with

tape.

Figure 12. Vertical Yoke Movement

As the yoke is moved vertically,
the rasters produced by the
outside guns rotate in opposite
directions.

)

( L
T
BG R

_Q\l—b-—

S

el =

Figure 13. Horizontal Yoke Movement

Raster produced from one of the
outside-electron beams

Raster from the other outside electron
beam

Static convergence magnets are set
for center convergence

As the yoke is moved horizontally,
one raster gets larger
while the other gets smaller

Purity Rings Adj. on
Green Raster

7 Double sided
Static Convergence Magnets adhesive tape
1
. 6 Pole 4 Pole 10 o'clock
Converges Converges Position
RBwithG RwithB
ot
ENVA
Purity/Convergence ol 2 o'clock
Assembly Clamp Position

6 o'clock
Position

Figure 14. Convergence Magnets and Wedges Location

Yoke Positioning
Wedges for Dynamic

Convergence
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Instructional Flow Chart for Serviceman Mode

Caution: Always EXIT Serviceman Mode

Normal TV
Viewinrg_ma/

Momentarily short test pins FA1 to FA2
{Connector TP-pins 3 & 8)

AGING
MODE

WHITE
SCREEN

RED
SCREEN

Normai Picture

® THE YELLOW LETTERS CHK appear in upper left corner of screen.
® VOLUME UP/DOWN DACs adjustment operate rapidly.
' @ All CUSTOMER CONTAROLS are set to a nominal level.

ACTION 4 VOLUME UP Simultaneously

{ON RECEIVER)
SERn\n"oCDEEMAN ® THE LETTERS CHK turn red.
“CHK" ® VOLUME UP/DOWN DACs adjustment operate normaily.
® Al CUSTOMER CONTROLS are set to a nominal level.
RED WHITE (ON REMOTE CONTROL) Aa
SCREEN SCREEN - TN
r 1
“POWER g I
(ON REMGTE CONTROL)
| 5
CHANNEL DOWN SERVICE DAC Y Delay
(ON REMOTE CONTROL) ADJUSTMENT I 2
e {/BO==5ub color|
> B Limnit
} [ Normal Picture I eazg -
v BST | Horizontal-Center
o CHANNEL, UP' I €8
B6 (ON REMOTE CONTAOL) | YNR
Audio > |
Adjustment i * * | c7
85 i i RF AGC
Video ] Q | €6
Adjustment
51 I POWER, { i
Killer/ABL/ | (ON REMOTE CONTROL) | YNRCSS -
Gamma witc
B3 ! CRT DAC CHANNEL DOWN ' c4
Sub Contrast : ég‘iu Hﬁg; (ON REMOTE CONTROL) _} B Drive
B2 e S c3
Sub Brightness ; Normal Picture A Drive
BY | G2
Sub Tint | B Cut-Off
1 | BLE
| r——+————- - G Cut-Off
_____ I
PoweR’ T
ADJ. (ON REMOTE CONTROL) L {

VOLUME UP / DOWN
To adjust level of selected DAC

ADJ.

VOLUME UP/ DOWN
To adjust level of selected DAC

Instructional Flow Chart for Serviceman Mode — Continued

Loudness
Compeansation
Sc
Pip Tint
Sb

Clock
Adjustment

Sa
Freerun
S8 OPTIONS DAC

Right 1/16 ADJUSTMENT
S8 $0 = PIP Color ¢
Lett 1/16 Normal Picture

Down 1/16
$6

Up 1/16 CHANNEL UP
S5 (ON REMOTE CONTROL)

Right 1/8
S4

Left 1/9

|
!
|
s3 i
|
|
I
|
|

S

POWER
{ON REMOTE CONTROL)

CHANNEL DOWN
|__ _[ON REMOTE CONTROL)

Down 1/8
$2
Up 1/9
St MTS DAC
PIP Contrast ADJUSTMENT

M3
1 | MO = Input Levet| k Low-Level
Ll _——— T —Normal Ficture | Separation
Q ADJ lflz
VOLUME UP / DOWN Fiter
To adjust level of setected DAC M
Stereo PLLVCO
I
POWER CHANNEL UP |
B {ON REMOTE CONTROL) Adi. (ON AEMOTE CONTROL) 1
& T
VOLUME UP/ DOWN

To adjust level of selected DAC

M4
High—Level
Separation

CHANNEL DOWN

o
I

* %

D

ACTION 4 POWER
(ON RECEIVER)

Simultaneously for approx. 2 sec.

Figure 16. Fiow Chart for Serviceman Mode
(Continued)

Note: When EXITING, the Receiver shuts off; then tums on,
TUNED TO CHANNEL 3 WITH A PRESET SOUND LEVEL.

* * [mportant Note
) 1

Before making any DAC

Figure 15. Flow Chart for Serviceman Mode
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Any Programmed Channels, Channels Caption data and some
other user defined settings will be erased.

-25-

adjustments note the
existing values!
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Serviceman Mode (Electronic Controls)

This Receiver has electronic technology using the 12C Bus Concept. It performs as a control function and it replaces many

mechanical controls. instead of adjusting mechanical controls individually, many of the control functions are now

performed by using the “On Screen Display Menu™. (The Serviceman Adjustment Mode.)

Note: It is suggested that the technician reads all the way through and understand the following procedure for
Entering/Exiting the Serviceman Adjustment Mode; then proceed with the instructions working with the
Receiver. When becoming familiar with the procedure, the Flow Chart for Serviceman Mode may be used as a

quick guide.
Quick Entry To Serviceman Mode:

At times when minor adjustments need to be done to the electronic controls, the method of Entering the Serviceman
Mode without removal of the cabinet back is as follows using the Remote Control:

1. Select SET-UP icon and select CABLE mode.
2. Select TIMER Icon and set SLEEP timer for 30.
3. Press ACTION button twice to exit Menus.
Tune to Channel 124.
Adjust VOLUME to Minimum (0).

On Receiver press the VOL - button (decrease). Red “CHK” appears in upper corner.
To toggle between Aging and Serviceman modes:
While the "CHK” is displayed on the left top corner of the CRT, pressing the Action and the Volume Down buttons on the

Receiver simultaneously will toggle between the modes.

4. Press the Power bution on the Remote Control to select one of five Serviceman Adjustment Modes.

1) B = Serviceman VCJ SUB ADJUSTMENTS

2) C = Serviceman VCJ CUT-OFF ADJUSTMENTS

3) S = Serviceman OPTIONS (PIP and CLOCK) ADJUSTMENTS

4) M = Servicenan MTS ADJUSTMENTS

5) “CHK” = Normal operation of CHANNEL av and VOLUME < »

Note: Only the applicable
settings for the Receiver
serviced will be available
(see a in Figure 17).

For DAC Adjustments:

1. Press
Channel Up/Down on the Remote Controf to select
one of the 8 available Service Adjustments (a in
Figure 17).

Important Note: Write down the original
value set (b in Figure 17) for each
address before modifying anything. It is
easy to erroneously adjust the wrong
item.

SUB ADJUSTMENTS

b
AN e—2

32 B0

W.B. ADJUSTMENTS
b

N

2215 € 0]

An Address Menu appears in the bottom right hand

corner of the screen.

Figure 17. Serviceman Mode Menu
Adjustments

V-Size

Sub Adjustment Mode

[Bs lAudioAdjus\ment [0~31J 16
lﬁl Video Adjustment |0~15 | 8

{84 [Klller/ABL/Gamma 10~7 ] 5

[BB l Sub Contrast

l0~63 | 34

[ B2 [ Sub Brightness

[0-255[ 80

2. Press
Volume Up/Down on the Remote

—.{ B1 ] Sub Tint

Control to adjust the level of the

selected Service Adjustment (b in
Figure 17).

Figure 18. Sub Adjustment Mode

- 26~

Press the Power button on the Remote Control fo select the Serviceman White Balance Adjustment Mode.
For VCJ Cut-Off Adjustments:

1.

Press

Channel Up/Down on the Remote Control to
select one of the 12 available Service
Adjustments (a in Figure 17).

Important Note: Write down the original value set (b in
Figure 17) for each address adjustment before
modifying anything. Itis easy to erroneously adjust the
wrong item.

Press
Volume Up/Down on the Remote Control to
adjust the level of the selected Service

Adjustment (b in Figure 17).

** Note: Rangeis in steps:
0 0~0 255
10~1255

Press

Channel Up/Down on the Remote Control to
select one of the 12 available Options
Adjustments (a in Figure 17).

Important Note: Write down the original value set (bin
Figure 17) for each address before modifying anything.
it is easy to erroneously adjust the wrong item.

Press

Volume Up/Down on the Remote Control to
adjust the level of the selected Service
Adjustment (b in Figure 17).

** Set Freerun on during this item %
selected.

Figure 20. Options Adjustment Mode £Z34

—-[31 LPIP Contrast ]0-127] 52
) ~

Cut-Off Adjustment

Mode
Cb: | Y Delay ) 10~-2
ICa l'BeamLimit [oq | o
[CQ [Horiz,o}ntal—Center , ]0—31 I 16
[ca ]YNR . |o~7 ] 0
|07 IRFAGC |o~127] 64
[cs | AFT | |o120
|cs IYNRSwitch |o~1 | 0
[C4 |BoDrive [o-127] 64
|ca ]RDrive |o-127] 84
[c2 | B Cu-off [« Jotz2s
c1 lGCut—Oﬂ
CO | R Cut-Oft

Mode Adjustment

B e D R R R R PSR AT ST B SR

Figure 19. White Balance Adjustment
Mode

Press the Power button on the Remote Control to select the Serviceman MTS Adjustment Mode.

For Options (PIP and CLOCK) Adjustments:

52

[sc | Pip Tint [o-63 | . 50
|sn | Clock Adjustment . = - |o-255| 128
[Sa |Freerun - -
Lsg | Right 1/16 fo-255] 118
s8 | Left1/16 - 0~255] - -9
[L? IIDown 1/16 |<|)~255|[ 163
|ss lUp 1/16 io~255[ 27
[ss |Right 1/9 |o~255| 103
isz. |Len 19 |o-255] 9
[ss ‘Down 1/9 ]o-zss] 146
{2 |Up1/9 |o~255] 26

/ ’ Rane Default JI
2

s B o T A T T S
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Press the Power button on the Remote Control to select the Serviceman MTS Adjustment Mode.

For MTS Adjustments:

1.

To Check Purity:

Press the Recall button on the Remote Control when in
Serviceman Modes (red "CHK” is displayed) to enter the
Purity Field Check Mode.

MTS ADJUSTMENT
Mode

M4 | High—Level Separation

Press
Channel Up/Down on the Remote Control to

select one of the 5 available MTS Adjustments (a l M3 l Low—-Level Separation I0—63 [ 31
i Flgure 17) [M2 T Fiter Jo-sa] 3t
Important Note: Write down the original value =

set (b in Figure 17) for each address before
modifying anything. It is easy to erroneously
adjust the wrong item.

% _.{lvn |Stereo PLLVCO

Range Detault

Press . )
Volume Up/Down on the Remote Control to adjust
the level of the selected Service Adjustment (b in
Figure 17).

Press the POWER button on the remote control to
loop back to setting of the SUB ADJ Mode.

OR

Press ACTION and POWER buttons on the
Receiver simultaneously for at least 2 seconds to
return the Receiver to normal mode (exit
Serviceman Mode).

Figure 21. MTS Adjustment Mode

RED
SCREEN

GRN
SCREEN

BLU
SCREEN

WHITE
SCREEN

v
[ 2
[ 2

Press Recall again to select desired field

Note: The Receiver must be in the Serviceman Mode to NORMAL
display color. SCREEN
Figure 22. Purity Check Field Mode
IMPORTANT NOTE:

Always Exit the Serviceman Mode following Adjustments.

Exiting the Serviceman Mode:
Press the Action and the Power buttons on the Receiver simultaneously for at least 2 seconds.

“The Receiver exits Serviceman Mode”.

The Receiver momentarily shuts off; then comes back on tuned to channet 3 with a preset level of sound.

Helpful Hints

Entering Serviceman Mode (Other Method - back open):
1.

While the Receiver is ON and operating in Normal Mode, momentarily short test point FA1 to cold ground ( A ) FA2
{A-Board: TP pin 8 to pin 3).

“The Receiver enters the Aging Mode”.

Yellow fetters “CHK” appear in the upper left corner of the CRT.

(The Volume Up/Down will adjust rapidly.) )

Simultaneously press the Action and the Volume Up buttons on the Receiver Control Panel.

“The Receiver enters the Serviceman’s Mode”.

The letters in “CHK" turn red.

(The Volume Up/Down will adjust normally.}

(All customer controls are set to a nominal level.)

—28-~

1.

2.

Service Adjustments (Electronic Controls)

Video Adjustment Level
Serviceman DAC Adjustment (B5)

Preparation:

Obtain an NTSC color bar pattern with 100 IRE
white and 87.5% modulation.
Connect the oscilloscope to TP12. Use cold ground
for scope connection. Set the scope at Horizontal
Sweep rate (20us) time base.

Procedure:

1.

In the Serviceman Mode for making electronic
adjustments, select DAC Video Adjustment Level
(BS) and adjust for 1.0V £0.05V from sync tip to
white level. See Figure 23.

1.0V £0.05V

Figure 23. TP12 waveform

2.
Su

Set the DAC Sub—Contrast Adjustment (B3).
b-Contrast

Serviceman DAC Adjustment (B3)

This adjustment is factory set. Do not adjust unless
repairs are made to associated circuits, the CRT Board,
or when the CRT is replaced.

Preparation:

1.

Apply a color bar signal pattern with 87.5%
modulation, 70% saturated color bar with a 100 IRE
white and 7.5 black.

NOTE: The pattern used in this procedure is an EIA

4.
5.

Pro
1.

color bar pattern with 87.5% modulation with
100 IRE white and 7.5 black. Correlate the
information in this procedure to the pattern used
if another signal is used.

Preset the following controls:

e Brightness ....... Center

e Color............ Min

® Picture........... Max.

® Sharpness ....... Center

Connect the oscilloscope to the CRT-Board

connector C1-2, Set the scope time base to 20us

(horizontal).

Connect a jumper from TPD2 to ground (r#7)

Connectajumperfrom C101 pin 28 to ground (7 ).

cedure:

In the Serviceman Mode for electronic adjustments,
select DAC Sub-Brightness Adjustment (B2) and
adjust for 1.0-1.5Vp-p between blanking and 7.5
IRE level so that the black level cannot be
compressed. (see video waveforms detail,
Figure 24).

Inthe Serviceman Mode for electronic adjustments,
select DAC Sub—Contrast Adjustment (B3) and

adjust for 2.8Vp—p +0.1V from white level to black
level on video waveform (see video waveforms

detail, Figure 24).

1.0-1.5Vp-p  sus sRiGHT

SYNC
Te

Figure 24. TP35 waveform

3. Remove the jumpers (Preparation steps 4 and 5).

Tint/Color Adjustment
Serviceman DAC Adjustment (B1) (B0)
Preparation:

1. Apply a rainbow color bar signai.

2. Preset the following controls:

® Brightness ....... Min.
e Color............ Center
® Picture........... Max
e Sharpness ....... Min
e Tint.............. Center

3. Connectthe oscilloscope to TP47B (A-Board) or to
connector C1 pin 3.

4. Connect a jumper from TPD2 to GND (A ).

5. ConnectajumperfromIC101 pin 28to ground ().

Procedure:

1. In the Serviceman Mode for making electronic
adjustments, select DAC Sub-Tint Adjustment
(B1). Adjust until the waveform measured is as the
one shown in Figure 25.

TP478 (A-Board) 8
or C1-3 (CRT-Board) o)
_123fi\| \
AtoB=1unit 456789
Bto C =2 units

Figure 25. TP47B waveform

2. Connectthe oscilloscope to TP47G (A-Board) or to
connector C1 pin 2 (CRT-Board).

3. Select DAC Sub-Color Adjustment (B0) and adjust
for peak to peak amplitude to be 0.8V p—p +0.05V
(20" models) or 0.9V p—p +0.05V (27" models)
(Figure 26).

a=0.9Vp—p +0.05V.(27" models)|
a=0.8Vp—p £0.05V (20" models)
TP47G (A—Board)

C1-2, TP35 (CRT-Board)
123456

Figure 26. TPA7G waveform

4. Remove the jumpers (Preparation steps 4 and 5).
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Service Adjustments (Electronic Controls,cont.)

Color Temperature Adjustment

(B/W Tracking)

Serviceman DAC Adjust. (C0) (C1) (C2) (C3) (C4)
Minor Touch-Up Method

OBSERVE low and high brightness areas of a B/W
picture for proper tracking. Adjust only as required for
“good grey scale and warm highlights”.

1.

LOW LIGHT areas — In Serviceman Mode for
making electronic adjustments, select Cutoff (CO})
RED, (C1) GRN, (C2) BLU and adjust the picture for

grey.

HIGH LIGHT areas — In Serviceman Mode for
making electronic adjustments, select Drive (C3)
RED, (C4) BLU and adjust the picture for warm
whites.

Complete Adjustment
Preparation:

1.

2.
3.

Tum the Receiver “ON” and allow 10 minutes warm
up at high brightness.

Apply a color bar signal with color “OFF".

Turn the SCREEN control (part of FBT T551) fully
counterclockwise.

Procedure:
Preset the following Serviceman DAC's for the best
results.

AL M

Connect the oscilloscope to C1-2 (CRT-Board).
In Serviceman Mode for making electronic
adjustment, select the Sub~-Bright DAC (B2).
Press the R-Tune key on the remote.

Observe the oscilloscope waveform at Horizontal
rate and adjust the Serviceman Mode Sub—Bright
DAC (B2) level untit a scanning period of 3.0V
above DC ground is measured, as indicated in
Figure 27.

3.0vDC
-ovDC

Figure 27. TP35 waveform

o~

Connect the scope to GRN Cathode (KG) on the
CRT-Board.

In the Serviceman Mode for making electronic
adjustments, select the GREEN CUTOFF DAC
(C1).

Press the R-Tune key on the remote.

View scope trace at Horizontal rate and adjust the
Serviceman Mode DAC (C1) level until a scanning
period of 195V (27" models) or 175V (20" models)
above DC ground is measured, as indicated in
Figure 28.

a =195V DC (27" models) I

75V DC 120' models;

ovDC (Ground)
Figure 28. Cathode wavetorm, Adjustment

Waveform Detail (Steps 8, 12 & 16)

9. Connect the scope to the RED Cathode (KR).

10. in Serviceman Mode for making electronic
adjustments, select the RED CUTOFF DAC (C0).

11. Press the B—Tune key on the remote.

12. View the scope trace and adjust the Serviceman
Mode DAC (CO0) for the scanning period to be 195V
(27" models) or 175V (20" models) above DC
ground. (See Figure 28)

13. Connect the scope to the BLU Cathode (KB).

14. In Serviceman Mode for making electronic
adjustments, select the BLU CUTOFF (C2).

15. Press the R—Tune key on the remote,

16. View the scope trace and adjust the Serviceman
Mode DAC (C2) for the scanning period to be 195V
(27" models) or 175V (20" models) above DC
ground. (See Figure 28)

17. Turn the Screen Control (part of FBT) slowly
clockwise untif a color horizontal line appears.

18. With the other two colors Serviceman Mode DAC
CUTOFF adjustments (C0) RED, (C1) GRN, (C2)
BLU; increase the colors to create a white horizontal
line.

19. Confirm that a good gray scale is estabiished by
viewing B/W color bar pattern.

20. in the Serviceman Mode for making electronic
adjustments select the DAC DRIVE adjustments
(C3) RED, (C4) BLU and adjust for warm white in a
white color bar pattern.

25. EXIT the Serviceman Mode.

26. Adjust the Picture Menu Video Adjustments Bright
and Picture from low scale 10 high scale and check
Black and White tracking.

27. I correction is needed: Re—Enter the Serviceman
Mode and perform the Minor Touch — Up Method.

28. Pertform Sub-Brightness Adjustment procedure.

Sub-Brightness

Serviceman DAC Adjustment (B2)

Adjustment of this control is important for setting proper
operation of customer brightness and picture controls.
This adjustment must be made after Sub—Contrast or
Color Temperature adjustments are made. Do not
adjust SCREEN after the Sub—Brightness is set.

Preparation:

1. Apply a color bar signat with 100 JRE white and 7.5
IRE black. (Switch Color to “OFF” on the signal
generator.) Operate the Receiver for a minimum of
10 minutes prior to performing this adjustment.

2. Preset the following controls:

e Color............ Center

e Picture........... Max.

e Tint.............. Center
Procedure:

In the Serviceman Mode for making electronic
adjustments, select the DAC adjustment (B2) and
adjust until the black bar starts to look grey. Then
decrease the level 1o the point where grey turns to
black.
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Service Adjustments (Electronic Controls,cont.)

Horizontal Centering
Serviceman DAC Adjustment (C9)
Preparation:

Connect a crosshatch generator.

Procedure:

1.

2.

In the Semceman Mode for making electronic
adjustments. Select the Horizontal Centering
Adjustment DA@ (C9) and adjust until the center of
the crosshatch pattern is centered on CRT.

EXIT the Servigeman Adjustment Mode.

Audio Adjustment

Serviceman DAC Adjustment (B6)

This adjustment i§ factory set and needs to be
performed only when IC002 or IC101 is replaced.

Preparation: £

1.

Apply the folloling signal at the antenna (70dB
+5dB, 75Q opén P/S 10dB): audio signal set to
monaural, 300Hz. 100% modulation; video input of
100 IRE flat field, 30% modulation.

Connect the RMS Meter with filter jig as shown in
Figure 29. :

3
RMS o—i—m——-— TPE1
METER (A-BOARD)
4700p Figure 29. Filter Jig

Procedure:

1.

In the Serviceman Mode for making electronic
adjustments, select the Audio Adjustment DAC (B6)
and adjust until the RMS meter reading are:
150mV RMS £7.5mV RMS (Stereo models)
250mV RMS x12.5mV RMS (Mono models)

EXIT the Serviceman Adjustment Mode.

Clock Adjustment (Sb)
Preparation:

Connect the frequency counter from TPS1 (ICO01
Pin 13) to cold ground { 7 ).

NOTE: Frequency Counter probe capacitance should

be 8pF or less.

Procedure:

1.
2.

Tum the Receiver “OFF” with the AC power applied.
Measure TPS1 (IC001 pin 13) for the frequency of
the waveform and record the reading.
Note: Pin 13 measurement must have at least
four digits of resolution foliowing the decimal
point Example: 000.0000
Turn the Receiver “ON”.
Place the Receiver into Serviceman Mode for
making electronic adjustment, select the Clock
Adjustment DAC (Sb).
Caiculate and set Sb based on the following
formula:

Sb =128 + 0.901 x 106 x {244.1406 — pin 13 [Hz]}

2441406

NOTE: Pin 13 measurement will not change regardless

of the value stored in Sb.

Vertlcal Size (B7)

Adjust the VERTICAL SIZE DAC control, B7, until
the top and the bottom edges of the raster are
visible.

Adjust the VERTICAL SIZE control B7, until the top
and the botiom of the raster touch the bezel edge.
Then advance SIZE control to obtain an
approximately 10% overscan. Linearity adjustment
is done automatically when the size is being
adjusted. (Best results can be obtained with a round
test pattern.)

Service Adjustménts (Mechanical Controls)

VCO Field Allgnment L105

wn

Connect a balance antenna and select a midband
channel (Ch 10, 11 or 12)

Attenuate the signal strength for a weak noisy video.
While observing the picture tube, adjust L105 until
best picture appears.

Change channels and observe that they are tuning
properly.

if the channel monitored is not clear, repeat steps 1,
3 and 4 while applying a stronger signal.

Focus (Part of T551)

Preparation:

Connect a Signal generator and select a dot pattern,

Procedure:

-31-

Adjust the FOCUS control to obtain the sharpest

and clearest dot pattern.

a. adjust for best center.

b. adjustfor best area between the center and top
right corner.

SERVICE
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IC001 MPU IN/OUT Pins and Functions
MN1873265T7G

Aemcon Signal ——> RMIN . PW
AFC <1st tuner> —= e ADINO
VERSION input 1 —=(13) ADIN1

GND (system clock GND}

12MHz Xtal (or Ceramic OSC)
12MHz Xtal (or Ceramic OSC)

LOCK DETECT input <main> —=(4) PO~ : +5V
KEY-SCAN input 1 ADIN3 ; scL
Actiovss —=(6) 'ADI”N(t SDA

Beam FB Version MSB .

S-VHS input Version ABL .

not used {open)

V. SYNC (negative polatiry)

RESET

MAIN AV select 1

Test OSC open YNC.
BASS =—(14) PWMT A

MAIN AV sefect 2
Timer LED on (L) / off (H)

PW Sound Defeat on (R} / off (L)
BALANCE<—;1 W 13- PIP AV select 1
SURROUND on/off <-—- PWM4: PIP AV Select 2
SPEAKER on (L) / off (H)

not used (open)<—— PWM6 S

not used (open)

not used (open) w— ~ ‘PWM:7 : VOLUME
not used (open} <——— PWMS QOSD Red
(Analog DAC VOD) +5V VDD OSD Green
(for CC) OSD Blue
{tor CC) OSD Blank

Hold down de}ect
(Video signal for CC) ~—— @ CV S
GND ——(27) AVSS

not used (open) «—e- @ -

H. SYNC (negative polarity)
GND :

Al Sound on/qﬂ
IF defeat
RECHARGE :

not used (open) e— @ 3
not used (open) (clone port) a——- @
Relay on (H) / off (L) «—(31) P44

not used {open) (clone switch} 4—,

Momentary power down

not used (open) (data in)
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IC101 Block Diagram

INPUTPINS = 4> OUTPUTPINS= <« >

voo . = o e XN NG
APC e .@
Ys & Ym e > Ys & Ym) e . @
RIN Q. T3 i
-3
ain (5 8 e
¢
e () ° sl s
@ 19 47
<
VCJ 9V o ,@
Rout (8) ] £ [ | ; «(@3)
3 3
Q -
aout (9) : - (G)
sout (10) ] E <(33)
Lock DeT (i1 —141]2 @)
> @»
RGBGND (12) A <@1)
AcL (13) (G0)
SDA (14) - -~ <(39)
scL (15) B 48
HSYNC (16) E 7))
APLDET (17) Hae 36
F sv) (18) _— g a5
FIN (19)5 t; g 4
5
IFIN Qo) ) ¥ g2 vams {-(33)
FaND (1) I N &gj Nprg ] 32)
RF AGC OUT (2) 3 -_ 5 5 31
sarc (3) ‘}" g v - N
AUDIO OUT  (24) 59
EXT. V-IN @ 26)
DECOUPLING
figure 30. IC101 — Bloc D
Diagram
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v ouT

Cw ouT
HOLDDOWN

H.ouT
HOLD DOWN (HHS)
H. 0sC

H. AFC

H.VCC
HD REF

FBP IN

VCJ GND
CIN

VCJ (5V)
SYNC IN

V CLAMP
YIN

B LEVEL DET
IF (9V)

vCOo

vCco

VCO APC
DET OUT

RE V-IN

AFC OUT
COMP SW OUT
IF AGC
SIFIN

EXT. A-IN

CIRCUITS &
BLOCK DIAGRAMS



REPLACEMENT PARTS LIST
{Models: CT-20R14V, CT-20R14CV & TP2009DV)

important Safety Notice: Components printed in BOLD TYPE have special characteristics important for safety. When
replacing any of these components use only manufacturer's specified pars.

Important Safety Notice: Components printed in BOLD TYPE have s

REPLACEMENT PARTS LIST
{Models: CT-20R14V, CT-20R14CV & TP2009DV)

replacing any of these components use only manufacturer's specified parts.

pecial characteristics important for safety. When

REF. NO.{"-.. PART NO. DESCRIPTION REF. NO: PART NO. DESCRIPTION REF, NO.{ " * PART NO.i: "} *: DESCRIPTION" -t ‘REF.NO.l ' "PART NO. DESCRIPTION
CAPRISTORS €353 TACCW471TS50V | CAP,C 470PF/50V €605 ECUX1H332KBX | CAP,C .0033UF-K-50V D560 MA165 OIODE
CRAB01 | EXNG471P365 RES-CAP 470PF/3.6 MEG C354 ECKD3D102KB CAP,C .001UF-K-2KV Ce06 ECA1HMO10 CAP.E 1.0UF/50V D561 BYD33G--143 DIODE
CRAB02 | EXNG471P365 RES~-CAP 470PF/3.6 MEG C357 ECEATHNO10U CAP,E 1UF/50V C801 ECKD2H472PY CAP,C .0047UF-P-500V D801 EM02BM DIODE
CAPACITORS G401 ECQB1H153KF CAPRP 015UF-K-50V ©802 ECKD2H472PU CAP.C .0047UF-P-500V D802 EMO02BM DIODE
€001 ECA1AM101 CAP,E 100UF/10V C402 ECUX1H471KBX | CAP,C 470PF-K-50V €805 EC0S2DG151DG | CAPE 151UF/200V D806 MA4047H DIODE
co003 ECA1HM4R7 CAPE 4.7UF/50V C403 ECATHM2R2 CAPE 2. 2UF/50V c806 EC0S2DG151DG | CAPE 151UF/200V D867 MA165 DIODE
coo4 ECUX1H330JCX | CAP.C 33PF—J-50V C451 ECA1AMAT0 CAPE 47UF/10V c807 ECA1HM3R3 CAP.E 3.3UF/50V D810 TAP104XMO5 PTC
C005 ECUX1H330JCX | CAP,C 33PF-J-50V G452 ECSF1EE105 CAPT 1.0UF/25V c808 ECA1CM101 CAP,E 100UF/16V D820 EUD2V1 DIODE
Co08 TCUX1H103ZFN | CAP,C .01UF-Z-50V €453 ECEA1HFS2R2 CAPE 2.2UF/50V €809 EC0S2DG151DG | CAP.E 151UF/200V D821 EUO2V1 DIODE
co10 TCUX1H103ZFN | CAP,C .01UF-Z-50V C454 ECA1EM102 CAPE 1000UF/25V €810 ECQU2A153MN | CAPP.015UF--M-250VAC D822 EU02V1 DIODE
con ECA1CM221 CAP,E 220UF/186V C455 ECEATEGE101 CAP,E 100UF/25V can ECQU2A153MN | CAP,P .015UF-M-250VAC D823 AL30A DIODE
C013 ECAOJM101 CAP,E 100UF/6.3V C456 ECQB1H103JF CAP,P .01UF-J-50V C812 ECQU2A224MN | CAPP .22UF~-M-250VAC DB24 EUO2Vt DIODE
C016 ECUX1H101JCX | CAP,C 100PF—J-50V C459 ECA1VM471 CAPE 470UF/35V 814 ECQB1H333JF CAP.P .033UF~J-50V D825 TVSSR2KL DIODE, PROTECTION
co17 ECUX1H220JCX | CAP,C 22PF-J-50V Ca62 ECAtEM100 CAP,E 10UF/25V C815 ECEATHGE470 CAP.E 47UF/50V Daz6 EUO2V1 DIODE
co18 ECUX1H220JCX | CAP.C 22PF-J-50V €502 ECQB1H223JF CAPP .022UF-J-50V cgis ECKD3A821KB CAP,C 820PF-K-1KVDC 0829 MA165 DIODE
€019 ECA0JM101 CAP,E 100UF/6.3V €503 ECA1HM2R2 CAPE 2. 2UF/50V €820 ECEA1JGE100 CAP.E 10UF/63V D2312 MA4030M DIODE, ZENER
€020 ECAOIM101 CAP,E 100UF/6.3V C504 ECUX1H101JCX [ CAP.C 100PF-J-50V C823 ECEA160V33z CAP,E 33UF/160V 03001 MA165 DIODE
co22 ECA1CM471 CAP,E 470UF/16V €505 ECUXTH221JUX | CAP.C 220PF—J-50V C824 ECKD3A331KB | CAP,C 330PF-K-1KVDC CT-20R14V  CT-20R14CV
Co24 ECA1EM4R7 CAPE 4. TUF/25V €506 ECAICM221 CAPE 220UF/16V Ccs2s ECKD3A471KB CAP,C 470PF-K-1KV D3002 MA4110M DIODE, ZENER
Co2s ECUX1H101JCX | CAP,C 100PF—J-50V C507 ECUX1H221JCX | CAP,C 220PF-J-50V C2301 ECA1EMA4T71 CAP,E 470UF/25V CT-20R14V CT-20R14CV
€026 ECATHMO10 CAP,E 1.0UF/50V €508 ECUX1H121JCX | CAP,C 120PF-J-50V C2302 ECA1EM220 CAP.E 22UF/25V D3004 MA4110M DIODE, ZENER
co3t EGUX1HB21KBX | CAP,C 820PF-K-50V €510 ECCD2H100D CAP,C 10PF-D-500V C2303 | ECA1EM100 CAPE 10UF/25V CT-20R14V  CT-20R14CV
Ce32 ECA1AM470 CAP,E 47UF/10V Cs511 ECKD2HB821KB CAP,C 820PF-K-500V C2304 ECQB1HBB3JF CAP,P .06BUF-J-50V D3006 MA4110M DIODE, ZENER
€033 ECUX1TH101JCX j CAP,C 100PF—J-50V C512 ECKD2H101KB CAP,C 100PF-K-500V €2305 ECUX1H681KBX | CAP.C 680PF-K-50V CT-20R14V CT-20R14CV
C036 ECUX1H220JCX | CAP,C 22PF-J-50V €531 ECAIEM220 CAPE 22UF/25V C2306 ECA1CM221 CAP.E 220UF/16V D3007 MA4110M DIODE, ZENER
Cco37 ECUX1H220JCX | CAP,C 22PF—J-50V €532 ECA1AM102 CAPE 1000UF/10V C2307 ECEA1HNO10U CAP.E 1UF/50V CT-20R14V  CT-20R14CV
co3s8 ECUX1H220JCX | CAP,C 22PF—J-50V C534 TCUX1H103ZFN | CAP.C .01UF-Z~50V €2309 ECA1HMO10 CAP.E 1.0UF/50V D3008 MA4110M DIODE. ZENER
c101 ECUX1H223ZFX | CAP.C .022UF-2-50V €551 ECATVM331 CAP.E 330UF/35V Cc2310 ECUX1H332KBX | CAP.C .0033UF-K-50V CT-20R14V  CT-20R14CV
c102 ECA1EM100 CAP.E 10UF/25V €552 ECA1EM221 CAP,E 220UF/25V G231 ECA1HM3R3 CAPE 3.3UF/50V D3009 MA4110M DIODE, ZENER
€103 ECUX1H300JCX | CAP,C 30PF-J-50V C553 ECKD2H561KB CAP.C 560PF-K-500V 2358 ECUX1H332KBX | CAP.C .0033UF-K-50V CT-20R14V  CT-20R14CV
C105 ECUX1H221JCX | CAP,C 220PF-J-50V 554 ECKD2H561KB CAP,C 560PF-K-500V C3001 ECATHM100 CAPRE 10UF/50V FUSES
C106 ECATHMR47 CAPE .47UF/50V €555 ECEA2EU220 CAP,E 22UF/250V CT-20R14V CT-20R14CV F801 0BA1C63NU100 | FUSE, 6.3A/125V
C107 ECUX1H470JCX | CAP,C 47PF-J-50V 556 ECA1CM471 CAP,E 470UF/16V C3003 ECA1HMO10 CAP.E 1.0UF/50V INTEGRATED CIRGUITS
c108 ECATHMR22 CAP,E .22UF/50V C857 ECKD2H222KB | CAP,C .0022UF-K-500V CT-20R14V CT-20R14CV 1C001 MN1873265T7G | MPU
C108 ECEA1HN4R7U | CAP.E 4.7UF/50V €559 ECA1HM220 CAPE 22UF/50V C3005 ECUX1H272KBX | CAP,C .0027UF-K-50V iC002 24LC028BIP INT CKT
cno TCUX1H103ZFN [ CAP,C .01UF-Z-50V €560 ECEATHN2R2U | CAP,E 2.2UF/50V C3006 ECUX1H272KBX | CAP,C .0027UF-K~50V 1C101 AN5165K INT CKT
cin ECA1EM100 CAPE 10UF/25V €561 ECKD2HS561KB | CAP,C 560PF-K~-500V DIODES 10451 LA7837-TV INT CKT
c113 ECATEM100 CAP.E 10UF/25V €563 ECKD3D8214B CAP,C B20PF—J-2KV D00t ERA15-01 DIODE iC551 AN78MO9 PLUS 3V AVR
cn7 ECUX1HO70DCX | CAP,C 7PF-D-50V CT-20R14V  CT-20R14CV D002 MA165 DIODE 1C552 AN78M05 PLUS 5V AVR
C151 ECATHMR22 CAP,E .22UF/50V €564 ECWH12H331JS | CAP,P 330PF-J-1.2KV D003 MA4047M DIODE, ZENER 1C553 AN78BL12 INT CKT
C201 TCUX1H103ZFN | CAP,C .01UF-2-50V CT-20R14V CT-20R14CV DOos MA4330H DIODE 1c801 ON3131R INT CKT
ca02 ECUX1H562JCX | CAP,C .0056UF—~4-50V C564 ECWH12H822JS | CAP,P .0082UF—~J-1.2KV Doos MA165 DIODE 1C803 STR58041A INT CKT
C203 ECAIEM4R? CAP.E 4.7UF/25V TP20090V Doog MA165 DIODE 1C230t | AN5265 INT CKT
C301 ECUX1H390JCX | CAP,C 39PF—~J-50V €565 ECKD3D102JB CAP,C .001UF—J-2KV DOt MA165 DIODE COILS
C302 ECEATHNO10U CAPE IUFIE;OV CT-20R14V CT-20R14CV Do16 MA165 DIODE DEG OLK19042A COIL, DEGAUSSING 20"
C304 ECEATHNR47U | CAPE .47UF-50V C565 ECKD3D47148 CAP,C 470PF~J-2KV D017 MA165 DIODE DY KDY3NE708F YOKE, DEFLECTION
C305 ECAIEM4R7 CAPE 4.7UF/25V TP2009DV D451 ERA15-01 DIODE TP2009DV
C306 ECA1CM221 CAP,E 220UF/16V C566 ECKD3D1814B CAP,C 1B0PF-J-2KV D452 MA4047M DIODE, ZENER DY TLY2AA001 YOKE, DEFLECTION
C308 ECQB1H823KF CAP.P .082UF-K-50V €569 ECWF2384.BB CAP,P .38UF-J-200V D501 MA4082L DIODE CT-20R14V CT-20R14CV
€309 ECA1AM101 CAPE 100UF/10V C571 ECATEM220 CAPE 22UF/25V D531 ASO1 DIODE L001 TSKAQ74 FERRITE BEAD
€310 ECA1EM4R7 CAP,E 4. 7UF/25V C572 ECA1EM100 CAP.E 10UF/25V D532 MAdo62L DIODE Loo2 TLTACT390K COIL, PEAKING 39UH
C31t ECA1EM4R7 CAP.E 4.7TUF/25V C573 ECAICMI101 CAPE 100UF/16V DsS1 TVSRU2N DIODE LO03 TLUABTA2R2K COIL., PEAKING 2.2UH
€312 ECA1EM220 CAP.E 22UF/25V c574 ECA1EM100 CAP,E 10UF/25V D553 BYD33G-143 DIODE LO04 TLUABTA2R2K COIL, PEAKING 2.2UH
C314 ECUX1H104ZFX | CAP,C .1UF-Z-50V Ce01 ECUX1H181JCX | CAP.C 180PF—J-50V D554 BYD33G-143 DIODE Loo6 TSKA072 FERRITE BEAD
C351 TACCW391T50V | CAP,C 390PF/50V C602 ECUX1H680JCX | CAP,C 68PF-J-50V D555 MA165 DIODE 1008 TLUABTA470K COIL, PEAKING 47UH
€352 TACCW391T50V_| CAP.C 390PF/50V CB04 ECUX1H150JUX | CAR,C 15PF~J-50V D556 MA4360H DIODE, ZENER L00S TSKAG74 FERRITE BEAD
-34- -35-
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REPLACEMENT PARTS LIST
{Models: CT-20R14V, CT-20R14CV & TP2009DV)

Important Safety Notice: Components printed in BOLD TYPE have special characteristics important for safety. When
replacing any of these components use only manufacturer's specified parts.

REPLACEMENT PARTS LIST
{Models: CT-20R14V, CT-20R14CV & TP2005DV)

Important Safety Notice: Components printed in BOLD TYPE have special characteristics important for safety. When
replacing any of these components use only manufacturer's specified parts.

REF. NO.| ':PART NO. =i i i+ DESCRIPTION REF,NO.| ' 'PARTNO." '} == . DESCRIPTION HEF. NO.|:. ‘PARTNO. " * < DESCRIPTION - REF.NO.} ' PARTNO. & | 7 -

L103 | TLUABTA120K | COIL, PEAKING 12UH R029 | ERJBGEYJ223 | RES,M22K~J-1/10 . [Rass  |eApsot.nor AES G 300113 a60s | Erusorvinnr e

L104 TLUABTATIROK | COIL, PEAKING 1.0UH CT-20R14V  CT-20R14CY R360 ERDS2TJ102 RES.C 1K~J-1/4 R604 ERJBGEYJ331 RES,M 330-J-1/10

L105 EIV7EN0538 COIL, vCO R029 | ERJBGEYJ333 | RESM33K~J-1/10 R361 | ERDS2TJ102 RES,C 1K—J-1/4 R614 | ERJEGEYJ332 | RESM 3.3K—1/10

L106 TLTACT180J COIL, PEAKING 18UH TP2009DV R362  |ERDS2TI102 RES,C 1K~J~1/4 RB01 ERF7TZK1RS RES,W 1.5-K~7W

L551 TLH15652P COIL, LINEARITY RO30 | EAUBGEYJ102 | RESM 1K~=1/10 Rae3 | ERDS2TJ101 RES.C 100—J-1/4 R80S | ERDS2TI274 RES.C 270K-J1/4

1602 TLTACT120J COIL, PEAKING 12UH R032 | EA0S2CKF1002 | RES.M 10K-F-1/a Rass | ERDS2TI101 AES.C 100-J-1/4 R806 | ERDS2TU274 RES.C 270K-d—1/4

L801 ELF15NO13A LINE FILTER R033 ERJBGEYJ222 | RES.M2.2K~J-1/10 R365 | ERDS2T4101 RES.C 100-/-1/4 R808 ERDS1FJ1RS RES.C 1.5-~J-1/2

L802 ELEIEGBOKA COIL, PEAKING 68UH R034  |ERJEGEYJ222 | RES,M2.2K-J-1/10 R401 | ERUBGEYJ102 | RESM 1Kob-1/10 R809 | ERDSIFJIRS RES.C 1.5-=1/2

L8o4 TSKAQ76 FERRITE BEAD R035 |ERJ6GEYJ332 | RESM3.3K~J-1/10 R451 ERDS1FJ1A2 RES.C 1.2-J-1/2 Rg10 | erpsiFu72 RES.C 2.7K—-172

L2301 | TSKAQ64 FERRITE BEAD RO36 ERJBGEYJS62 | RES,M5.6K~J-1/10 R454 ERJBGEYJ473 | RES,M 47K~J-1/10 R812 ERDS1TJ183 RES,C 18K—J-1/2
TRANSISTORS R037  |ERJEGEYJ103 | RES.M 10K-J-1/10 R455 | ERJGGEYJIS3 | RESM 15K—J-1/10 RE813 | ERJBGEYJ562 | RES,M 5.6K-~J-1/10

Q001 MSDB01-RT1 TRANSISTOR Ro3s ERJBGEYJ223 | RESM 22K~J-1/10 R456  |ERJEGEYJ562 | RESM 5.6K~~1/10 R815 ERC12ZGMB25 | RES,S 8.2MEG-M-172

Qoo2 | JC501PQ TRANSISTOR A039 EADS2TJ102 RES,C 1K~-1/4 R457 | ERJ6GEYJI11  [RESM910-u-1/10 R817 | ERX3FJ4R7 RES,M 4.7-J-3W

Q003 | MSB708-RT1 TRANSISTOR R045 ERJGGEYJ102 | RES,M tK-~1/10 R458 ERJEGEYJ273 | RES,M 27K~J-1/10 R820 ERJEGEYJ153 [ RESM 15K—~1/10

Qoo4 | MSB709-RT1 TRANSISTOR RO48 | ERJ6GEYJ221 | RES,M220-J-1/10 R459 | ERJGGEYJEB3 | RES,M 68K~J—1/10 R821 ERJEGEYJ392 | RESM 3.9K—~-1/10

Q302  [Mspeot-RT1 TRANSISTOR Ro49 EAJBGEYJ221 | RES,M 220-J-1/10 R460 | ERDS2TJ102 RES,C 1K—J~1/4 R822 ERDS50FJ474 RES,C 470K—~J-1/2W

Q304 | MsD601-RT1 TRANSISTOR RO53 ERJBGEYJ103 | RES,M 10K~J-1/10 R462 | ERJEGEYJ473 | RESM47K~-1/10 R823 ERDS2TJ222 RES,C 2.2K~J-1/4

Q351 25C3063 TRANSISTOR ROS5 ERJBGEYJ103 | RES,M 10K~J-1/10 R463 | ERJGGEYJ473 | RESM 47K—~J-1/10 R824 | ERGAFUE8BOH RES,M 68—~J-3W

Q352 |2sC3063 TRANSISTOR ROB0 | ERJGGEYJ331 | RES,M330~J-1/10 R465 | ERJEGEYJ103 | RESM 10K~J-1/10 R825  |ERDs2TJ102 RES,C 1K—~J-1/4

Q353 | 2sCaoe3 TRANSISTOR RO65 | ERJEGEYJ222 | RES,M22K~j-1/10 R466 | ERJGGEYJI03 | RESM 10K~J-1/10 R826 | ERF2AKR33 RES,W .33-K-2W

Q451 MSD601-RT1 TRANSISTOR RO66 ERJ6GEYJ222 | RES,M2.2K~3~1/10 R467 | ERJBGEYJ104 | RESM 100K—J-1/10 R827 ERDS1FJ561 RES,C 560~J-1/2

Q452 | MSDBO1-AT1 TRANSISTOR RO67  |ERJ6GEYJ222 | RESM 2.2K-J-1/10 R468 | ERJEGEYJ101 | RES,M 100-J-1/10 R828 | ERG3FJ4TOH RESM 47-J-3W

Q501 2S5C1573AH TRANSISTOR Ro68 ERJBGEYJ222 | RES,M2.2K~-1/10 R469 | ERUBGEYJ220 | RESM 22-J-1/10 R829 ERQ14AJ270 AES,F 27-J-1/4

ass51 BU2506DF TRANSISTOR RO70 | ERJBGEYJ101 | RES.M 100~-1/10 R470  |ERDs2TU152 RES,C 1.5K~J-1/4 R2301 | ERQ2CJP120 RES,F 12-J-2W

Q801 23C1685RS TRANSISTOR R101 ERJBGEYJ750 | RES,M 75-J-1/10 R471 ERJBGEYJ223 | RES,M 22K—J—1/10 R2302 |ERJBGEYJ681 | RES.M 680-J-1/10

Q802 |25C1685RS TRANSISTOR R102 | ERJGGEYJ683 | RESM 68K-J-1/10 R501 ERJSGEYJ102 | RES.M 1K=-J~1/10 R2308 | ERD25FU4RT RES,C 4.7-)-1/4

Qsos4 | 2sAt767Q TRANSISTOR R103 ERJBGEYS183 | RES,M 18K~-1/10 RS02 | ERDS2TJ562 RES,C 5.6K~J—1/4 R2304 |ERJBGEYJ223 | RES,M 22K-~J-1/10

Q2301 | MSDBO1-RT1 TRANSISTOR R104 ERJGGEYJ561 | RESM 560-J~1/10 RS03  |ERJEGEYJE22 | RESM8.2K~J-1/10 R2305 . { ERJEGEYJ102 | RESM 1K-J-1/10

Q2309 | MSB709-RT1 TRANSISTOR R105 ERJBGEYJS61 | RES,M 560-J-1/10 RS04 | ERJBGEYJ821 | RESM820~J-1/10 R2306 | ERJSGEYJI01 | RES M 100—~~1/10

Q3001 | MSD601-AT1 TRANSISTOR R107 | ERJEGEYJ222 [ RESM2.2K-J-1/10 R505 | ERJGGEYJ472 | RESM 4.7K~J-1/10 R2311 | ERJBGEYJ222 | RESM 2.2K-J-1/10
CT-20A14V  CT-20R14CV R108 | ERJGGEYJ471 | RES,M470-J-1/10 RS06 | ERJGGEYJ182 | RESM 1.8K-J-1/10 R2312 |ERJGGEYJ822 | RES M 8.2K-J-1/10
RELAYS R152 | ERDS2TJ183 RES,C 18K~J-1/4 RS07 | ERJBGEYJ392 | RESM3.9K~J-1/10 R2313 | ERJBGEYJ473 | RESM 47K~I-1/10

RL80T | TSEH8007 RELAY R153 | ERJBGEYJ223 | RES.M 22K-J-1/10 RS08  |ERJ6GEYJ562 | RES,M5.6K-J-1/10 R2314 |ERJEGEYJ184 |RESM 180K—J-1/10
RESISTORS R154 | ERJGGEYJ393 | RES.M39K-J-1/10 R509 | ERDS2TJ331 RES,C 330—~-1/4 R2315 |ERJ6GEYJ33!1 | RESM 330-J-1/10

RO02 | ERJGGEYJ182 | RES,M1.8K—~J-1/10 R201 ERIGGEYJ221 | RES,M 220-J-1/10 R510 | ERG3FJ182H RES,M 1.8K—J-3W A2316 | ERUGGEYJA72 | RES.M 4.7K~J-1/10

ROO3 | ERJEGEYJ562 | RES,M5.6K—~J-1/10 R202  |ERIGGEYJE82 | RESM 6.8K~J-1/10 RS2 | ERG2FIsE2H RESM 5.6K-J-2W R2317 | ERJGGEYJS61 | RES.M 560—-1/10

ROO4 | ERDS1TJ181 RES.C 180-J-1/2 R303 | ERJEGEYJE82 | RES,M 6.8K-~J-1/10 RS31 | ERD25FU470 RES,C 47mi-1/4 R2321 | ERDS2TJ101 RES.C 100-J—1/4

RO0S | ERDS2TU101 RES,C 100-J-1/4 R304 | ERJEGEYJ332 | RES,M3.3K-~J-1/10 R532 | ERJGENF4422 | RES,M 44.2K-F-1/10 R2322 |{ERJBGEYJ472 | RESM 4.7K~J-1/10

RO06 ERJBGEYJ391 | RES.M 390-J-1/10 R30S EROS2CKF3001 | RES,M 3K-F-1/4 R533  |ERJGENF1502 | RES,M 15K-F—1/10W R3001 |ERJEGEYJ473 | AESM 47K~J-1/10

A007 | ERJEGEYJ122 | RESM 1.2K~J-1/10 R306  |EAJEENF1651 | RES.M 1.65K—F~1/10 R536 | ERUBGEYJ223 | RESM 22K~J=1/10 CT-20R14V  GT-20R14CYV

RO08 | ERJEGEYJ103 | RES,M 10K~J-1/10 R307  |ERJGGEYJ564 [ RES,MS60K~J-1/10 RS37 | ERJBGEYJ473 | RES M 47K-J-1/10 R3002 |ERJEGEYJ104 | RES,M 100K-J-1/10

RO10 | ERJEGEYJ154 | RES,M 150K—J-1/10 R308  |ERJGGEYJ102 |RESM 1K-J-1/10 RS51 |ERDSTFJIRG | RES.C1.0-1/2 CT-20R14V CT-20R14CY

RO11 ERJGGEYJ684 | RES,M 680K~I-1/10 R309 |ERJBGEYJAI3 | RES.M 33K-J-1/10 AS52  |ERDSIFIIRO | RES,C 1.0-41/2 R3005 | ERDS2TU780 RES.C 75-J-1/4

RO12 | ERJBGEYJ473 | RESMa7K—J-1/10 R310  |ERJBGEYJ223 | RES,M 22K-J-1/10 ASS3 | ERDSIFJIR0 | RES,C 1.0-J-1/2 CT-20R14V  CT-20R14CY

RO16 | ERJEGEYJ472 | RESM4.7K~-1/10 R311 ERJGGEYJ185 | RESM 1.8MEG-J-1/10W RS54 | ERG2FJ390H RES.M 39-J-2W R3006 | ERDS2TJ391 RES,C 390-J-1/4

RO17  |ERJBGEYJ472 | RES.M4.7K-~I-1/10 R317  |ERJGGEYJEB4 | RES,M 680K-J-1/10 AS55 | ERDS1EJ101 RES.C 100~I-1/2 CT-20R14V CT—20R14CV

RO20  {EFJBGEYJ474 | RESM 470K—~J-1/10 R319  |ERJGGEYJ122 |RESM 1.2K—J-1/10 RSS6 | ERDS2TU3a2 RES,C 3.3K~J~1/4 R3009 | ERDS2TU682 RES,C 6.8K~J~1/4

R021 ERJEGEYJ101 | RES,M 100-J-1/10 R320 | ERJBGEYJ102 | RES,M 1K~J-1/10 Rss7 | ERDS2TJ103 RES.C 10K—J-1/4 CT-20R14V CT—20R14CYV

R022 ERJEGEYJ101 | RES,M 100~J-1/10 R351 ERG2FJ123H RES.M 12K~-2wW A558 | ERQ2CJP1R2 RES,F 1.2—J-2W R3010 |ERJEGEYI334 | RESM 330K-J-1/10

R023 | ERJEGEYJI02 | RES.M 1K-J-1/10 R352 | ERG2FI123H RES,M 12K—~J-2W RS59 | ERG2FUG8aH RESM 12K—J-2W CT-20R14V CT-20R14CYV

RO25 ERJBGEYJ103 RESM 10K—J~1/10 R3s53 ERG2FJ123H RES.M 12K-J-2W R560 ERDS1FJ182 RES.C 1.8K—J-1/2 R3013 ERDS2TJE82 RES,C 6.8K~J~1/4

RO27 ERJBGEYJ103 [ RES,M 10K—~J~1/10 R354 ERDS1TJ272 RES,C 2.7K~-1/2 RS63 | ERDS2TJ124 RES,C 120K—-J-1/4 CT-20R14V CT-20R14CV

RO28 | ERJBGEYJ103 | RESM 10K~J-1/10 R355  |ERDS1TJ272 RES,C 2.7K—~J-1/2 Ase4 | ERDS2TUI04 RES.C 100K~J-1/4 SWITCHES
CT-20R14Y  CT-20R14CV R356  |ERDS1TJ272 RES,C 2.7K~J-1/2 - A565 | ERDS2TJ103 RES.C 10K-J-1/4 5001 EVQPF106K SWITCH

RO28 | ERJEGEYJ752 | RES.M 7.5K~J-1/10 R357 | ERDS2TJ301 RES,C 300-J-1/4 ‘ RS67 | ERG2FJ122H RESM 12K—J-2W CT-20R14V CT-20R14CV
TP2009DV R3S ERDS2TJ301 RES.C 300—~J-1/4 R602 ERJBGEYJ331 RES.M 330—~J-1/10
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REPLACEMENT PARTS LIST
{Models: CT-20R14V, CT-20R14CV & TP2008DV)

Important Safety Notice: Components printed in BOLD TYPE have special characteristics imporant for safety. When
replacing any of these components use only manufacturer’s specified parts.

(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22UV)

REPLACEMENT PARTS LIST

important Safety Notice: Components printed in BOLD TYPE have special characteristics important for safety. When
cturer’s specified parts.

replacing any of these components use only manufa

REF. NO.]"7 PARTNO. ST DESCRIPTION REE, NO.J.5 PART NO. =] DESCRIPTION
5001 EVOQKHOBK SWITCH TNROO1 | ENV56D18G3 TUNER
TP20090V M003 | EASGIDS50B2 | SPEAKER
s002 EVQPF106K SWITCH M004 | EUR501345 TRANSMITTER, REMOTE CONTROL
CT-20R14V  CT-20R14CV TP2009DV
5002 EVQQKHOBK SWITCH M005 | EUR501371 TRANSMITTER, REMOTE CONTROL
TP2008DV CT-20RA14V  CT-20R14CV
5003 EVQPF106K SWITCH IC003 | PIC-12042SRB | RECEIVER, REMOTE CONTROL
CT-20R14V  CT-20R14CV MO06 | TBM17454-2 NAMEPLATE: QUASAR
5003 EVOQKHOBK SWITCH TP2009DV
TP2009DV MOO7 | TBM2A10141 BADGE, PANASONIC
5004 EVQPF106K SWITCH CT-20R14V  CT-20R14CV
CT-20R14V  CT-20R14CV M008B | TBX2AA00201G | BUTTON, 7 KEY
5004 EVQQKHOBK SWITCH TP20090V
TP2009DV MO09 | TBX2AA00401G | BUTTON, 7-KEY
$005 EVOPF106K SWITCH CT-20R14V  CT-20R14CV
CT-20R14V  CT-20R14CV M010 | TJSC00300 CRT SOCKET
5005 EVQQKHOBK SWITCH Mo11 TKU2A22210M | COVER, CABINET BACK 20"
TP2008DV TP2009DV
5006 EVQQKHOBK SWITCH MO12 | TKU2A22212M | COVER, CABINET BACK 20"
TP2009DV CT-20R14V  CT-20R14CV
5007 EVQQKHOBK SWITCH M013 | TLC2047-2 MAGNET,RINGS:PURITY &
TP20090V STATIC CONV.
5008 EVQPF106K SWITCH MO14 | TMM2A30701 WEDGE, YOKE
CT-20R14V  CT-20R14CV MO15 | TQB2AAD126 MANUAL, OWNERS (BI-LING)
$009 EVQPF106K SWITCH TP2009DV
CT-20R14V  CT-20R14CV MO16 | TQB2AA0128 MANUAL, OWNERS (ENGLISH)
TRANSFORMERS CT-20R14V
To01 TLP16297 TRANSFORMER, POWER SUPPLY MO17 | TOB2AA0129 MANUAL, OWNERS (BI-LING)
T501 ETH19Y70AYM | TRANSFORMER, HORIZONTAL CT-20R14CV
DRIVER MO18 | TSX2AA0011 LINE CORD
T502 ETE19Z30AY TRANSFORMER, HORIZONTAL MO18 | TXFKY0287SER | ASSY, CABINET FRONT 20"
COUPLING CT-20R14V CT-20R14CV
T551 KFT3ABOS4F TRANSFORMER, FLYBACK M020 | TXFKY4206SER | ASSY, CABINET FRONT 20"
T801 ETS25AD129NC | TRANSFORMER TP2009DV
CRYSTALS/FILTERS Mo21 TXF3A011D8B2 ASSY. DAG GROUND
X001 TSS2AA002 CRYSTAL, 12MHZ M022  |URS0EC1136A | BATTERY COVER, REMOTE
X101 M1869M SAW FILTER TP2009DV
X102 EFCWS4504AB | FILTER 4.5MHZ M023 | URSOEC1151A | BATTERY COVER, REMOTE
X201 EFCS4R5MS4 | FILTER 4.5MHZ BANDPASS CT-20R14V  CT-20R14CV
X501 TAFCSB503F38 | CRYSTAL, CLOCK M024 | OFMKO014ZZ CONVERGENCE CORRECTOR STRIP
X601 TSS2AA001 CRYSTAL, 3.58MHZ JK3001 | TUBZAQ061A RCA TERMINAL, AV
OTHERS CT-20R14V  CT-20R14CV
MOO1 | ASTKREBSXDT | CRT 20" JK3002 | TUB2AA0032 TERMINAL, AV
CT-20R14V  CT-20R14CV CT~20R14V  CT-20R14CV
M0O02 | AS1LESDESX CRT 20"
TP20090V
H
3
-
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REF,NO:|" " PART'NO, ' - DESCRIPTION 7+ “REF.NOJ| - PART NO, DESCRIPTION
CAPRISTORS C315 | ECUX1HBB0JCX | CAP,C 6BPF~-50V

CRAB01 | EXNGA71P365 | RES-CAP 470PF/3.6 MEG CT-27Geav  CT-27G226V

CRAB02 | EXNGAT1P365 | RES-CAP 470PF/3.6 MEG C351 | TACCW391T50V | CAP.C 380PF/50V
CAPACITORS C352 | TACCW391T50V | CAP.C 390PF/50V

Coo1 | ECA1AM101 CAPE 100UF/10V €353 | TACCWA471T50V | CAP.C 470PF/50V

C003 | ECATHM4R? CAPE 4.7UF/50V C354 | ECKD3D102KB | CAP.C .001UF—K-2KV

CO04 | ECUX1M330JCX | CAP.C 33PF—J-50V €357 | ECEATHND10S | CAPE 1UF/50V

C005 | ECUXTH330JCX | CAP.C 33PF—~J~50V C401 | ECQBIH153KF | CAPP 015UF-K-50vV

€008 | TCUX1M103ZFN | GAP.C .01UF-Z-50V C402 | ECUXTH47IKBX | CAP.C 470PF-K-50V

CO10 | TCUXTH103ZFN | CAP.C .01UF-Z-50V €403 | ECATHMZR2 CAP,E 2.2UF/50V

cot1 ECA1CM221 CAPE 220UF/16V C451 | ECATAMATO CAP.E 47UF/1OV

€013 | ECADIMIDY GAP.E 100UF/6.3V G452 | ECSF1EE105 CAP.T 1.0UF/25V

CO16 | ECUXIH101JCX | CAP.C 100PF—J-50V C453 | ECEATHFS010 | CAPE 1UF/50V

C017 | ECUX1H220JCX | CAP.C 22PF—J-50V C454 | ECAT1EMI02 CAP.E 1000UF/25V

C018 | ECUX1H220JCX | CAP.C 22PF—J-50V C455 | ECEA1VGE101 | CAP.E 100UF/35V

C019 | ECAOIM101 CAP.E 100UF/6.3V C456  |ECQBIH103JF  [CAPP 01UF-J-50v

C020 | ECAGIM101 CAP,E 100UF/6.3V C459 | ECATVMA4T1 CAP.E 470UF/35V

co22 | ECAICMAT CAPE 470UF/16V C462 | ECATEM100 CAP.E 10UF/25V

C024 | ECATEM4R? CAPE 4.7UF/25V €502 | ECQBIH223JF | CAP.P .022UF—J-50V

C025 | ECUXTH101JCX | CAP.C 100PF—J-50V €503 | ECA1HM2R2 CAPE 2.2UF/50V

C026 | ECATHMO10 CAPE 1.0UF/50V ©504 | ECUX1H101JCX | CAP.C 100PF~J-50V

coat ECUX1HB21KBX | CAP,C 820PF—K-50V €505 | ECUX1H221JUX | CAP.C 220PF-J-50V

C032 | ECA1AMA470 CAP.E 47UFIOV Cs06 | ECA1CM221 CAP.E 220UF/6V

C033 | ECUX1H101JCX | CAP.C 100PF-J-50V C508 | ECUXTH121JCX | CAPC 120PF—J-50V
CT-27G12V  CT-27G12CV €510  |ECCD2H100D | CAPC 10PF-D-500V

C035 | ECUXTH220JCX | CAP,C 22PF~J-50V c511 ECKD2HB21KB | CAP.C B20PF-K-500V

C036 | ECUX1H220JCX | CAPC 22PF-J-50V €512 |ECKD2H101KB | CAP.C 100PF—K-500V

C037 | ECUXTH220JCX | CAP.C 22PF-J~50V €531 | ECA1EM220 CAPE 22UF/25V

€088 | ECUX1H220JCX | CAP,C 22PF—J-50V €582 | ECA1AM102 GAP.E 1000UF/10V

cto1 ECUX1H223ZFX | CAR.C 022UF-Z-50V ©534 | TCUX1H103ZFN | CAP,C .01UF-Z-50V

C102 | ECA1EM100 CAPE 10UF/25V €551 | ECA1VMA331 CAP,E 330UF/35V

€103 | ECUX1H300JCX | CAP.C 30PF~J-50V c552 | ECA1EMA4TY CAP.E 470UF/25V

€105 | ECUX1H221JCX | CAP.C 220PF-J-50V 553 | ECKD2H561KB | CAP.C 560PF-K-500V

C106 | ECAtHMR47 CARE .47UF/50V ©554 | ECKD2HS61KB | CAP.C 560PF—K-500V

C107 | ECUX1H4704CX | CAPC 47PF=J-50V €555  |ECEA2EU220 | CAPE 22UF/250V

C108 | ECATHMR22 CAPE 22UF/50V cs56 | ECATCMAT CAP.E 470UFH6V

Ct03 | ECEATHN4R7U | CARE 4.7UF/s0V C557 | ECKD2H102KB | CAP.C .001UF-K-500V

C110 [ TCUXTH103ZFN | CAP.C .01UF-2-50V C558 | ECAT1CM221 CAP.E 220UF/1BV

cin ECA1EM100 CAPE 10UF/25V . CT-27G22V  CT-27G22CV

c113 | ECAtEMI00 CAPE 10UF/25V C558 | ECATHM220 CAP.E 22UF/50V

C117 | ECUX1HO70DCX | CAP.C 7PF-D-50V €560 | ECEATHN2R2U | CAPE 2.2UF/50V

C151 ECATHMR22 CAPE 22UF/50V C561 | ECKD2HS61KB | CAP.C 560PF—K-500V

€201 | TCUX1H103ZFN { CAP.C .01UF-Z-50V €562 | ECKD2H561KB | CAP.C 560PF-K-500V

C202 | ECUX1H101JCX | CAPC 100PF-J-50V CT-27G22V  CT-27G22CV

C203 | ECA1EM4R7? CAPE 4.7UF/25V €563 | ECWH12HEB2JS | CAPP .0068UF—J-1.2KV

€301 | ECUXIH390JCX | CAP.C 39PF—J-50V €564 | ECWH12H392J5 | CAPP .0033UF—J-1.2KV

C302  |ECEA1HNOI0U | CAPE 1UF/50V €565 | ECKD3D102JB | CAPC .001UF—J-2KV

€304 | ECEATHNR47U |CAPE 47UF-50V C566 | ECKD3D181JB | CAPC 180PF—J-2KV

€305 |ECA1EM4R? CAPE 4.7UF/25V C568 | ECQM2274JZ | CAPP .27UF—J-200V

C306 | ECAICM221 CAPE 220UF/16V C569 | ECWF2474JBB | CAP,P .4TUF—~J-200V

C308 | ECQB1HB23KF | CAP.P .0B2UF-K-50v €571 |ECA1EM220 CAPE 22UF/25V

C308 ECATAMI101 CAP.E 100UF/10V C572 ECA1EM100 CAPE 10UF/25V

C310 ECATEM4R? CAPE 4.7UF/25V C573 ECAICM101 CAPE 100UF/16V

cait ECA1EM4R7 CAP.E 4.7UF/25V €601 | ECUXIH1B1JCX |CAPC 180PF—~J-50V

C312 ECA1EM220 CAPE 22UF/25V C602 ECUX1H680JCX | CAP.C 68PF~J~50V

c314 | ECUX1H104ZFX_| CAP.C .1UF—2-50V C604___ | ECUX1H150JUX | CAP.C 15PF—J-50V
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(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22UV)
Important Safety Notice: Components printed in BOLD TYPE have special characteristics important for safety. When

REPLACEMENT PARTS LIST

replacing any of these components use only manufacturer's specified parts.

Iimportant Safety Notice: Components printed in BOLD TYPE have
replacing any of these components use only manufacturer

REPLACEMENT PARTS LIST
(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22uv)

special characteristics important for safety. When

's specified parts.

REF.NO.|. - PARYT NO. DESCRIPTION REF.NO.| 'PART NO. DESCRIPTION REF.NO.| . Jlc o "DESCRIPTION .o " * '} REF.NOJ - PARTNO. '] - . .. DESCRIPTION - -~ i
CB03S ECUX1H332KBX | CAP.C .0033UF-K-50V C1820 [ ECEA1CKA470 |CAPE 47UF/16V C2302 | ECEATHGE3RI | CAPE 3.2UFIS0V D4st ERA15-01 DIODE
C&06 ECATHMO10 CAP.E 1.0UF/50V CT-27G22v CT-27Gz22CV C2303 ECEA1EGE100 CAPE 10UF/25V Das2 MA4047M DIODE, ZENER
c801 ECKD2H472PU | CAP,C .0047UF-P~500V C1821 | ECUXTH150JCX [CAPC 15PF—J-50V C2304 |ECQBIH104UF | CAPP .1UF—J-50V D501 MA4082L DIODE
€802 ECKD2H472PU | CAP,C .0047UF-P-500V CT-27G22V  CT-27G22CV C2306 |ECA1CM221 CAPE 220UF/16V D531 ASO1 DIODE
c805 ECO0S2DA221BB | CAP,E 220UF/200V C1822 | ECUXTH120JCX | CAP.C 12PF-~J-50V C2307 |ECEATHNO10U | CAPE 1UF/S0V D532 MA4062L DIODE
c8o6 EC0S2DA221BB | CAP,E 220UF/200V CT-27G22V  CT-27G22CV C2308 | ECEATHGEO10 |CAPE tUF/s0V D551 TVSRU2N DIODE
c8o7 ECATHM3R3 CAP.E 3.3UF/S0V C1823 | ECUX1HEBOJCX |CAPC 68PF—~J-50V C2310 | ECUX1H332KBX |CAP.C .0033UF-K-50V D553 AUG2 DIODE
c8o8 ECAICM101 CAP.E 100UF/16V CT-27G22Vv CT-27G22CV ca231 ECATHM3R3 CAP,E 3.3UF/50V DS54 8YD3I3G-143 DIODE
c809 EC0S2DG151DG | CAP,E 151UF/200V C1826 | TCUX1H103ZFN |CAPC .01UF~Z-50V C2351 | ECA1EM102 CAP.E 1000UF/25V D555 MA165 DIODE
ce10 ECQU2A153MN | CAP,P .015UF-M-250VAC CT-27G22V  CT-27G22CV C2352 |ECEATHGE3R3 | CAPE 3.3UF/50V D556 MA4360H DIODE, ZENER
cs11 ECQU2A153MN | CAP,P .015UF-M-250VAC C1827 | TCUX1H103ZFN | CAP.C .01UF-Z-50V C2353 | ECEAIEGEI00 |CAPE 10UF/25v DS57 | Auo2 DIODE
c812 ECQU2A224MN | CAP,P .22UF-M-250VAC CT-27G22v  CT-27G22CV C2354 | ECQBIH104UF | CAPP .1UF~J-50V CT-27G22V  CT-27G22CV
c814 ECQB1H333JF [ CAP,P .033UF-J-50V C1828 |TCUX1H103ZFN |CAPC .01UF-2-50v C2356 | ECAICM221 CAPE 220UF/16V D558 RS3FS DIODE
c815 ECEATEGE101 | CAPE 100UF/25V CT-27G22v  CT-27G22CV C2357 |ECEATHNO1OU | CAPE 1UF/S0V D559 BYD33G-113 DIODE
cs18 ECKD3A821KB | CAP.C 820PF-K-1KVDC C1829 | ECUXTH104ZFX | CAP.C .1UF-Z-50V C2358 | ECUX1H332KBX [CAP.C .0033UF-K-50V D560 MA165 DIODE
C820 ECEAIJGE100 | CAPE 10UF/63V CT-27G22v  CT-27G22CV C2451 [ ECATEM100 CAPE 10UF/25V D561 BYD33G-143 DIODE
c823 ECEA160V33Z | CAP,E 33UF/160V C1830 | ECUX1H560JCX | CAP.C 56PF~J-50V C2452 | ECA1EM100 CAP.E 10UF/25V D801 RM10BLFA1 DIODE
C824 ECKD3A331KB | CAP.C 330PF-K~1KVDC CT-27G22V  CT-27G22CV C2453 [ ECA1EM4R7 CAPE 4.7UF/25V D802 RM10BLFA1 DIODE
c825 ECKD3A471KB | CAP,C 470PF-K-1KV C1831 | ECUX1HI04ZFX | CAPC .1UF-Z-50V C2454 |ECAICM221 CAPE 220UF16Y D805 | TRPWSBOMOS0D | THERMISTOR
C1801 | TCUXIH103ZFN { CAP.C .01UF-Z-50V CT-27G22v  CT-27G22CV C3001 | ECATHMG10 CAP.E 1.0UF/50V D806 MA4047H DIODE
CT-27G22V  CT-27G22CV C1832 | ECUXTH104ZFX |CAPC .1UF-Z-50V £3002 | ECAIHMO10 CAP.E 1.0UF/50V D807 MA185 DIODE
C1802 |ECQB1H154JF | CAPP .15UF~J-50V CT-27G22V  CT-27G22CV €3003 | ECATHMO10 CAPE 1.0UF/50v D820 EU02V1 DIODE
CT-27G22V  CT-27G22CV C1833 | ECUX1H104ZFX [CAPC .1UF-Z-s0vV C3005 | ECUX1H272KBX | CAP,C .0027UF-K-50V D821 EU02V1 DIODE
C1803 |ECEAIHKAR22 |CAPE .22UF/50V CT-27G22Y CT-27G22CV C3006 [ ECUX1H272KBX [ CAP.C .0027UF-K-50V 0822 EU02V1 DIODE
CT-27G22V  CT-27G22CV C1835 |ECEAICKA100 |CARE 10UF/16V C4304 |ECEAICKA100 |CAPE 10UF/18V D823 RL30A DIODE
C1804 |ECEATHKAR22 |CAPE .22UF/50V CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV D824 EU02V1 DIODE
CT-27G22V  CT-27G22CV C1836 | ECUX1H470JCX | CAP.C 47PF-J-50V C4305 | ECEA1CKN100 | CAPE 10UF/16V 0825 TVSSR2KL DIODE, PROTECTION
o~ CT-27G22V CT-27G22CV CT-27G22V  CT-27G22CV D826 EU02V1 DIODE
A s gfz(;;;:: ) czT—sf;lezzcv C1839 | ECUX1H101JCX [ CAPC 100PF-J-50V C4306 | ECUXTHB20JCX [ CAPC 82PF-J-50V D829 MA165 DIODE
C1806 | TCUX1H103ZFN | CAP.C .01UF-Z-50V CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV D2301 [MA165 DIODE
CT-27G22V  CT-27G22CV C1840 | ECUXTH101JCX |CAPC 100PF~J-50V C4313 [ ECUXTH391KBX | CAP.C 390PF-K-50V D2302 [MA165 DIODE
C1807 |ECEAICKA470 | CAPE 47UF/16V CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV D2312 | MA4068M DIODE, ZENER
CT-27G22V  CT-27G22CV C1841 | ECKF1H103ZF | CAPC .01UF-Z-50V C4a314 | ECEATHKAO10 | CAPE 1.0UF/S0V D3001 | MA165 DIODE
FN | CAP.C .01UF-Z-50V CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV D3002 | MA4110M DIODE, ZENER
C1808 | TCUX1H103ZI Orpvaey OT-27G22CV €2201 | AP335KO16CAE | CAPT 3.3UF16Y C4315 | ECUX1HI52KBX | CAP.C .0015UF-K-50V 03003 | MA4OE2M DIODE, ZENER
CKA470 CA;EA?UF/YGV C2202 | ECA1EM4R7 CAPE 4.7UF/25V CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV
R CT- 27622V CT-27G22CV C2203 | ECATHMO10 CAPE 1.0UF/50V C4316 | ECEAOJKA331 | CAP.E 330UF/6.3V D3004 | MA411OM DIODE, ZENER
X1H104ZFX cm—:c 1UF-Z~50V C2204 | ECATIEM4RT CAPE 4.7UFf25V CT-27G22V  CT-27G22CV D3005 | MA4110M DIODE, ZENER
C1810 [ ECUXTH10 OT_PTGERV | OT-27G220V coz0s | ECA1EMART CAPE 4.7UF/25V C4317 | TCUX1H103ZFN | CAP.C .01UF-Z-50V D4301 | MA3036H DIODE
C181t | TCUX1H103ZFN | CAP.C .01UF-2-50V C2206 |ECA1EM4R7 CAPE 4.7UF/25V CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV
CT-27G22v  CT-27G22CV C2207 |ECA1EM4RY CAPE 4.7UF/25V C4318 [ECEAGJKAI0T | CARE 100UF/6.3V FUSES
ZFN | CAR.C .01UF-Z-50V C2208 |ECA1EM4RT CAPE 4.7UF/25V CT-27G22V  CT-27G22CV F801 0BA1C63NU100 | FUSE, 6.3A/125V
crerzTewme 27G2aV  CT-27G22CV C2209 | ECA1AM101 CAP.E 100UF/10V C4319 [ ECUXTH391JCX | CAP,C 380PF-J-50V INTEGRATED CIRCUITS
FN (c:;;c 01UF-Z-50V C2210 | ECATHMR33 CAP.E .33UF/50V CT-27G22V  CT-27G22CV 1C001 | MN1873265T8X  1INT CKT
crors | Teuxtez 27G22V  CT-27G22CV C2211  |ECEATHURE8 | CAPE .88UF/50V C4320 | ECUX1HBB1KBX | CAP.C 680PF-K-50V 1C002 | 24t.co2BIP INT CKT
C1815 | ECUXTH104ZFX gl;,zgc.stzur:—z—sov C2212 | ECATHM2R2 CAPE 2.2UF/50V CT-27G22V  CT-27G22CV 1C003 | RPM-637CBRS1 [ IR RECEIVER, REMOTE CONTROL
CT-27G22vV  CT-27G22CV C2213 | ECA1EM100 CAPE 10UF/25V DIODES ic101 | ANs185K INT CKT
C1816 | TCUX1H103ZFN | CAP.C .01UF-Z-50V C2214 |ECQBIH104JF [CARP .1UF-J-50V D001 ERA15-01 DIODE ic4as51 | LA7838 INT CKT
CT-27G22V  CT-27G22CV C2215 |ECQBIH223JF | CAPP .022UF-J-50V D002 MA165 DICDE IC551 | AN78MO9 PLUS 9V AVR
C1817 | TCUX1H103ZFN | CAP.C .01UF-Z-50V C2216 | ECUX1H332KBX |CAP.C .0033UF-K~50V D003 [ MA4047M DIODE, ZENER 1C552 | AN78MOS PLUS 5V AVR
CT-27G22V  CT-27G22CV C2217 | ECEAIHNOIOU | CAPE 1UF/S0V D006 | MA4330H DIODE 1C801 | ON3131R INT CKT
C1818 |ECEA1CKA100 | CAP.E 10UF/16V C2218 | ECEATHNOIOU | CAPE 1UF/50V D008 MA165 DIODE IC803 | STR58041A INT CKT
CT-27G22V  CT-27G22CV C2219 | AP108KO16CAE | CAPT 10UF/16V D009 [MA165 DIODE IC1801 | M65617SP PIP CONTROLLER
C1819 | TCUX1H103ZFN | CAP.C 0tUF-Z-50V C2220 | ECEAICN100U | CAPE 10UF-16V Dot MA165 DICDE CT-27G22V  CT-27G22CV
CT-27G22V  CT-27G22CV C2221 | TCUX1H103KBN | CAP.C .01UF-K-50V D016 MA165 DIODE 1c2201 | ANss19K INT CKT
c2222 ECUX1H472KBX { CAP,C .0047UF-K-50V. D017 MA165 BIODE 1C2303 LA4285 INT CKT
-40- ~41 -
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(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22UV)
Important Safety Notice: Components printed in BOLD TYPE have speciai characteristics important for safety. When

REPLACEMENT PARTS LIST

(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22UV)
Important Safety Notice: Components printed in BOLD TYPE have s

REPLACEMENT PARTS LIST

pecial characteristics important for safety. When

replacing any of these components use only manufacturer’s specified parts. repiacing any of these components use only manufacturer's specified parts.
REF. NO.J " PART NO:- | 1575 0 " DESCRIPTION ‘REF.NO.J "' PART NO. ™" ~ . DESCRIPTION REF.NO.| “ ./ PART NO. V507 DESCRIPTION REF.NOJ " PART NO. DESCRIPTION
1C2304 | LA4285 INT CKT Q307 MSB709-RT1 TRANSISTOR RO17 ERJ6GEYJ472 | RES,M4,7K~J-1/10 R304 ERJ6GEYJ332 | RES,M 3.3K—J-1/10
1C2451 | AN5285K INT CKT CT-27G22V  CT-27G22CV RO20 ERJEGEYJ474 | RES,M 470K—J-1/10 R305 EROS2CKF3001 | RESM 3K~F-1/4
1C4301 | TC74HC4066AL | INT CKT Qs3st 25C3063 TRANSISTOR RO2% ERJEGEYJ101 | RES,M 100~J-1/10 R306 ERJEENF1651 RES,M 1.65K~F-1/10
CT-27G22V  CT-27G22CV Q352 25C3063 TRANSISTOR R022 ERJGGEYJ101 | RES,M 100-J-1/10 R307 ERJBGEYJS64 | RES,M 560K~-J-1/10
COILS Q353 25C3063 TRANSISTOR R023 ERJ6GEYJ102 | RES,M 1K-J-1/10 R308 ERJBGEYJ102 | RES,M 1K~J-1/10
DEG OLK18045A COIL, DEGAUSSING 27" Q451 MSDE01-RT1 TRANSISTOR RO25 ERJBGEYJ103 | RES,M 10K~J-1/10 R309 ERJBGEYJ393 | RES,M 39K~J~1/10
DY TLYZAA003 DEFLECTION YOKE Q452 MSD601-RT1 TRANSISTOR RO27 ERJEGEYJ103 RES,M 10K~J-1/10 R310 ERJBGEYJ393 RES,M 39K~J-1/10
L0041 TSKAO74 FERRITE BEAD Q501 28C4212H TRANSISTOR R028 ERJBGEYJ103 | RESM 10K~J-1/10 R311 ERJ6GEYJ185 | RES,M 1.8MEG-J-1/10W
Lo02 TLTACT390K COIL, PEAKING 39UH Qss1 BU2508DF TRANSISTOR CT-27G22V  CT-27G22CV R313 ERJBGEYJ471 RES.M 470-J-1/10
L003 TLUABTA2R2K | COIL, PEAKING 2.2UH Q801 2SC1685RS TRANSISTOR RoO29 ERJBGEYJ103 | RES,M 10K—J-1/10 CT-27G22V  CT-27G22CV
L004 TLUABTAZR2K | COIL, PEAKING 2.2UH Q802 25C1384RS TRANSISTOR CT-27G12V  CT-27G12CV R314 ERDS2TU471 RES.C 470-J-1/4
L006 TSKA072 FERRITE BEAD Qaso4 25A1767Q TRANSISTOR RO30 ERJBGEYJ102 | RESM 1K-J-1/10 CT-27G22V  CT-27G22CV
Loo8 TLUABTA470K | COIL, PEAKING 47UH Q1801 | MSD601-RT1 TRANSISTOR R032 EROS2CKF1002 | RES,M 10K-F—1/4 R315 ERJEGEYJ101 RESM 100-~1/10
Loog TSKAO74 FERRITE BEAD CT-27G22V  CT-27G22CV R033 ERJ6GEYJ222 | RESM 2.2K~J-1/10 CT-27G22V  CT-27G22CV
L103 TLUABTAI20K | COIL, PEAKING 12UH Q1802 | MSD601-RT4 TRANSISTOR RO34 ERJ6GEYJ222 | RES,M 2.2K~J-1/10 R317 ERJ6GEYJ684 | RES,M 680K-J-1/10
L104 TLUABTATIROK | COIL, PEAKING 1.0UH CT-27G22V  CT-27G22CV AO35 ERJSGEYJ332 | RES,M 3.3K~J-1/10 R319 ERJ6GEYJ122 | RESM 1.2K—J~1/10
L105 EIV7ENO53B COlL, V€O Q1803 { MSD6E01-RT1 TRANSISTOR RO36 ERJE6GEYJ562 | RESM 5.6K~J~1/10 R320 ERJBGEYJ102 | RES,M 1K~J-1/10
L106 TLTACT180J COlL, PEAKING 18UH CT-27G22V  CT-27G22CV R0O37 ERJ6GEYJ103 | RES,M 10K-J-1/10 R324 ERJBGEYJ222 | RES,M2.2K-J-1/10
L351 TLUABTA101K COIL, PEAKING 100UH Q1804 MSB709-RAT1 TRANSISTOR RO38 ERJGGEYJ223 RES,M 22K—~J-1/10 CT-27G22V  CT-27G22CV
L551 TLHE621P COIL, LINEARITY CT-27G22V CT-27G22CV RO39 ERDS2TJ102 RES,C 1K-J-1/4 R325 ERJ6GEYJ102 | RES,M 1K-J-1/10
L602 TLTACT1204 COIL, PEAKING 12UH Q1805 MSB709-RT1 TRANSISTOR RO41 ERJGGEYJ471 RES.M 470~J-1/10 CT-27G22V  CT-27G22CV
L801 ELF17NO17A LINE FILTER CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV R326 ERJEGEYJ332 | RESM 3.3K-J-1/10
CT-27G12V  CT-27G22v Q2309 | MSB709-RT1 TRANSISTOR RO42 ERJBGEYJ223 | RESM 22K-J-1/10 CT-27G22V  CT-27G22CV
L801 ELF18D650K CHOKE, AC LINE Q3001 | MSDE01-RT1 TAANSISTOR CT-27G22V  CT-27G22CV R327 ERJGGEYJ332 | RES.M 3.3K——1/10
CT-27G12CV CT-27G22CV Q4301 MSD601-RT1 TRANSISTOR RO45 ERJBGEYJ102 RES,M 1K~J-1/10 CT-27G22V  CT-27G22CV
1.802 ELEIEBGBOKA COIL, PEAKING 68UH CT-27G22V  CT-27G22CV RO48 ERJBGEYJ221 RES,M 220-J-1/10 R328 ERJBGEYJ102 | RESM 1K—J=1/10
L804 TSKAO76 FERRITE BEAD Q4302 | MSDB01-RT1 TRANSISTOR RO49 ERJBGEYJ221 | RES,M220-J-1/10 CT-27G22V  CT-27G22CV
L1801 | TLTACTiRSK COIL, PEAKING CT-27G22V  CT-27G22CV RO52 ERJEGEYJ103 | RES.M 10K—J-1/10 R335 ERJBGEYJ471 RES,M 470-J~1/10
CT-27G22V  CT-27G22CV Q4303 MSD601-RT1 TRANSISTOR CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV
L1803 | TLTACT2R2K COIl, PEAKING 2.2UH CT-27G22V  CT-27G220V RO053 ERJBGEYJ103 | RESM 10K~J~1/10 R351 ERG2FJ123H RES,M 12K—~J-2W
CT-27G22V CT-27G22CV Q4308 | MSB703-RT1 TRANSISTOR CT-27G12V  CT-27G12CV R352 ERG2FJ123H RES,M 12K-J-2W
L1804 | TLTACT150J COIL, PEAKING 15UH CT-27G22V  CT-27G22CV R055 ERJBGEYJ103 | RES,M 10K~J~1/10 R353 ERG2FJ123H RES,M 12K—J-2W
CT-27G22V  CT-27G22CV Q4310 | MSD601-RT1 TRANSISTOR R060 ERJBGEYJ102 | RES,M 1K~J-1/10 R354 ERDS1TJ272 RES.C 2.7K—J-1/2
L1807 | TLTACT1ROK COIL, PEAKING 1UH CT-27G22V  CT-27G22CV RO65 ERJ6GEYJ222 | RESM 2.2K-J-1/10 R355 ERDS1TJ272 RES,C 2.7K-J-1/2
CT-27G22v  CT-27G22CV Q4311 | MSB709-AT1 TRANSISTOR R066 ERJBGEYJ222 | RESM2.2K-J-1/10 R356 ERDS1TJ272 RES,C 2.7K~J~1/2
L1808 | EXCELDR25 colit CT-27G22V  CT-27G22CV R067 ERJBGEYJ222 | RES,M2.2K-J-1/10 R357 ERDS2T.J271 RES.C 270~J-1/4
CT-27G22V CT-27G22CV Q4312 | MSD601-RT1 TRANSISTOR R068 ERJ6GEYJ222 | RES,M 2.2K—~J-1/10 R358 ERDS2TJ271 RES,C 270-4-1/4
L2201 |TLTACTI024 COIL, PEAKING 1000UH CT-27G22V  CT-27G22CV R070 ERJ6GEYJ101 | RES,M 100-J-1/10 R359 ERDS2TJ271 RES,C 270-J-1/4
L2202 ELESN471JA COIL, PEAKING 470UH Q4313 MSD601-RT1 TRANSISTOR R101 ERJBGEYJ750 RESM 75-J-1/10 R360 ERDS2TJ751 RES.C 750—J-1/4
L4301 [ TLTACT2R2K COIL, PEAKING 2.2UH CT-27G22V  CT-27G22CV R102 ERJ6GEYJ683 | RES,M 68K—~J-1/10 R361 ERDS2TJ751 RES,C 750~J-1/4
CT-27G22V  CT-27G22CV Q4315 | 2SC1384Q TRANSISTOR R103 ERJ6GEYJ183 [ RESM 18K-J-1/10 R362 ERDS2TJ751 RES,C 750~-1/4
TRANSISTORS CT-27G22V  CT-27G22CV R104 ERJBGEYJ681 | RES,M 680-J-1/10 R363 ERDS2TJ101 RES,C 100-J-1/4
Q001 MSDB01-RT1 TRANSISTOR RELAYS R105 ERJBGEYJBB1 | RES,M 680-J-1/10 R364 ERDS2TJ101 RES,C 100-J-1/4
Qo02 JC501PQ TRANSISTOR RL801 | TSEHB007 RELAY R107 ERJ6GEYJ222 | RES,M2.2K-J-1/10 R365 ERDS2TJ101 RES,C 100~J-1/4
Q003 MSB709-RT1 TRANSISTOR RESISTORS R108 ERJE6GEYJ471 RES,M 470-J-1/10 R401 ERJEGEYJ102 RESM 1K-J-1/10
Qoo4 MSB709-RT1 TRANSISTOR RO02 ERJ6GEYJ182 | RES,M 1.8K—J-1/10 R152 ERDS2TJ183 RES,C 18K-J-1/4 R451 ERDS1FJ1RO RES,C 1.0-J-1/2
Q301 MSD601-RT1 TRANSISTOR R003 ERJ6GEYJ562 | RES,M5.6K~J~1/10 R153 ERJ6GEYJ223 | RES,M 22K-J-1/10 R454 ERJ6GEYJ473 | RES,M 47K~J-1/10
CT-27G22V  CT-27G22CV ROD4 ERDS2TJ181 RES,C 180-J-1/4 R154 ERJ6GEYJ393 | RES,M 39K—J-1/10 R455 ERJBGEYJ183 | RES,M 18K-J-1/10
Q302 MSD601-FT1 TRANSISTOR ROO5 ERDS2TJ101 RES.C 100~J-1/4 R201 ERJBGEYJ471 | RESM 470-J-1/10 R456 ERJEGEYJ223 | RES,M 22K-J-1/10
Q303 MSB709-RT1 TRANSISTOR RO06 ERJ6GEYJ391 RES.M 390~J-1/10 R202 ERJBGEYJ682 | RES,M 6.8K—J-1/10 R457 ERJBGEYJ152 | RES,M 1.5K-J-1/10
CT-27G22V  CT-27G22CV RO07 ERJBGEYJ561 RES,M 560~J-1/10 R203 ERJ6GEYJS62 | RES,M 5.6K—J-1/10 R458 ERJ6GEYJ333 [ RES,M 33K-J-1/10
Q304 MSDE01-RT1 TRANSISTOR ROO8 ERJ6GEYJS62 | RES,M 5.6K~J-1/10 R301 ERJBGEYJ4T71 RES.M 470-J-1/10 R459 ERJGGEYJE83 | RES,M 68K-J-1/10
Q305 MSD601-RT1 TRANSISTOR RO10 ERJEGEYJ154 | RESM 150K—~i-1/10 CT-27G22V  CT-27G22CV R460 ERDS2TI102 RES.C 1KeJ—1/4
CT-27G22V  CT-27G22CV ROT1 ERJBGEYJEB4 | RES,M 680K—~J-1/10 R302 ERJEGEYJ681 RES,M 680-J-1/10 R462 ERJBGEYJ473 [ RESM47K-J-1/10
Q306 MSB709-RT1 TRANSISTOR RO12 ERJBGEYJ473 RES M 47K-J-1/10 CT-27G22V  CT-27G22CV R463 ERJEGEYJ473 RES.M 47K-J-1/10
CT-27G22V__ CT-27G22CV RO16 ERJ6GEYJ472 | RES.M4.7K—~J-1/10 R303 ERJEGEYJ682 | RES,M 6.8K~J~1/10 R465 ERJ6GEYJ103 | RES.M 10K~J-1/10
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(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22UV)
Important Safety Notice: Components printed in BOLD TYPE have special characteristics important for safety. When

REPLACEMENT PARTS LIST

replacing any of these components use only manufacturer’s specified parts.

Important Safety Notice: Components printed in BOLD TYPE have s
replacing any of these components use only manufacturer's specified parts.

REPLACEMENT PARTS LIST

(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22UV)

pecial characteristics important for safety. When

REF. NO.{ ~ ‘PART NO. DESCRIPTION REF.NO.|. - "PART NO. " - "DESCRIPTION | REF. NO.{ - =~ PART NO:#: DESCRIPTION < i § REF. NO. DESCRIPTIQN ‘ j
R466 ERJBGEYJ103 RES.M 10K-J=-1/10 R821 ERJ6GEYJ392 RES,M 3.9K~J-1/10 R2202 ERJBCEYJI1S2 RES,M 15K—J—1/10 R4327 ERJEGEYJ331 MES,M 330—d—1/10
R467 ERJBGEYJ104 | RESM 100K—~J-1/10 Rg22 ERDS0FJ474 RES,C 470K~J-1/2W A2203 |ERJEGEYJ104 [ RES.M 100K—~J—1/10 CT-27G22V  CT-27G22CV
R468 ERJBGEYJ101 RES,M 100-J-1/10 R823 ERDS2TJ222 RES,C 2.2K-J~1/4 R2204 |ERJEGEYJ473 [ RES M 47K-J-1/10 R4328 | ERJBGEYJ560 | RESM 56-J-1/10
A469 ERJBGEYJ220 | RESM22-4-1/10 R824 ERGIFJ390H RES,M 38-J-3W R2205 |ERJBGEYJ154 | RES,M 150K—~J—1/10 CT-27G22V  CT-27G22CV
R471 ERJBGEYJ223 | RES M 22K~J-1/10 RE25 ERDS2TJ102 RES,C 1K-J-1/4 R2206 | ERJBGEYJ102  [RESM 1K-J-1/10 R4329 | ERJBGEYJ222 | RESM 2.2K-J-1/10
RS501 ERJEGEYJ102 | RESM 1K~J~1/10 R826 ERF2AKR22 RES,W .22-K-2W R2207 | ERJBGEYJ102 | RESM 1K~J-1/10 CT-27G22V  CT-27G22CV
R502 ERDS2TJ562 RES,C 5.6K~J-1/4 R827 ERDS1FJ561 RES,C 560-J~1/2 R2208 | ERJGENFI102 ) RES,M91K-F-1/10 R4330 | ERJEGEYJ561 RES,M 560-J-1/10
R503 ERJBGEYJSB22 | RES,M 8.2K~J-1/10 R828 ERG3IFJATOH RESM 47-J-3W R2212 | ERJBGEYJ68Z | RESM6.8K—J-1/10 CT-27G22V  CT-27G22CV
R504 ERJBGEYJSE1 RESM 560-J-1/10 R829 ERQ14AJ180 RES,F 180—~J-1/4 A2301 | ERQ2CJP120 RES,F 12-J-2w RA4331 | ERJBGEYJ471 RES.M 470—J~1/10
R505 ERJBGEYJ682 | RES,M 6.8K-J-1/10 R1801 | ERJBGEYJ301 RES,M 300—-1/10 R2303 | ERD25FJ1R0 RES,C 1.0-J-1/4 CT-27G22V  CT-27G22CV
R506 ERJEGEYJ182 | RES M 1.8K-J—1/10 CT-27G22V  CT-27G22CV R2306 |[ERJEGEYJEA2 | RES,M 6.8K—~J—1/10 R4332 | ERJBGEYJ393 | RESM 39K-J-1/10
RS07 ERJEGEYJ392 | RES M 3.9K-J-1/10 R1802 | ERJEGEYJ104 | RES,M 100K~J=1/10 R2310 | ERDS2TJ221 RES,C 220-J-1/4 CT-27G22V  CT-27G22CV
RS08 ERJBGEYJ562 | RES M 5.6K~J-1/10 CT-27G22V  CT-27G22CV R2311 | ERJEGEYJ103 | RESM 10K~J-1/10 R4333 | ERJUBGEYJ334 | RES,M 330K-J-1/10
R509 ERDS2TJ331 RES,C 330-J~1/4 R1803 |ERJEGEYJ474 | RESM 470K-J~1/10 R2312 [ERJEGEYJ682 | AES,M 6.8K—~J-1/10 CT-27G22V  CT-27G22CV
RS$10 ERG3FJ362H RES,M 3.6K—~J-3W CT-27G22v  CT-27G22CV R2313 | ERJBGEYJ683 | RES,M 68K~J-1/10 R4334 | ERJBGEYJ152 | RESM 1.5K-J-1/10
RS11 ERG3FJ362H RES,M 3.6K~J-3W R1804 |ERJEGEYJ202 |RES,M2K-~-1/10 R2314 | ERJEGEYJ104 | RESM 100K—J-1/10 CT-27G22V  CT-27G220V
R512 ERG2FJ392H RES,M 3.9K—J-2W CT-27G22V  CT-27G22CV R2317 | ERJEGEYJS61 RES,M 560~J-1/10 R4336 | ERJBGEYJESC | RES M 88-~J-1/10
R515 ERJGGEYJS562 | RES M 5.6K—~-1/10 R1805 |ERJEGEYJ102 |RES,M 1K~-1/10 R2318 |ERJBGEYJ103 | RES,M 10K~J-1/10 CT-27G22V  CT-27G22CV

CT-27G22V  CT-27G22CV CT-27G22v  CT-27G22CV R2319 | ERDS2TJ392 RES,C 3.9K~J-1/4 R4338 | ERJGGEYJ222 | RESM 2.2K-J-1/10
RS531 ERD25FJ470 RES,C 47-J-1/4 R1807 | ERJGGEYJ103 | AESM 10K~J-1/10 A2321 | ERDS2TJ01 RES,C 100~J~1/4 CT-27G22V  CT-27G22CV
R532 ERJGENFS5602 | RES,M 56K-F-1/10 CT-27G22vV  CT-27G22CV R2322 |ERJBGEYJ472 [ RESM4.7K-J-1/10 R4339 | ERJBGEYJ102 | RES,M 1K—J=1/10
R533 ERJGENF2102  { RES,M 21K~F-1/10 R1808 |ERJGGEYJ103 ] RESM 10K-J-1/10 R2353 | ERD25FJ1R0O RES,C 1.0-J-1/4 CT-27G22V  CT-27G22CV
R536 ERJBGEYJ223 | RES.M 22K—~J-1/10 CT-27G22V CT-27G22CV A2356 | ERJEGEYJ682 | RES,M6.8K—J-1/10 R4340 | ERJBGEYJ4T1 RES,M 470-~J-1/10
R537 ERJBGEYJ473 | RES M 47K-J-1/10 R1809 | ERJBGEYJ473 ] RESM47K-~J~1/10 R2357 |ERJBGEYJ103 | AES,M 10K~J-1/10 CT-27G22V  CT—27G220V
R551 ERDS1FJ1R0 RES,C 1.0—~-1/2 CT-27G22V  CT-27G22CV R2358 |ERJBGEYJ122 [RESM 1.2K—~J-1/10 R4341 | ERJBGEYJ222 | RES.M2.2K—u-1/10
RS552 ERDS1FJ1R0 RES,C 1.0-J-1/2 R1810 |ERJEGEYJ103 | RES,M 10K-J-1/10 RA2359 | ERJEGEYJ103 | RESM 10K~J-1/10 CT-27G22V  CT-27G22CV
RS53 ERDS1FJ1RO RES,C 1.0~-1/2 CT-27G22V  CT-27G22CV R2360 | ERJBGEYJ122 | RES,M1.2K-J-1/10 R4342 {ERJEGEYJ223 | RES M 22K—-1/10
RS54 ERG2FJ390H RES,M 39-J-2W R1811 | ERJGGEYJ682 | RESM 6.8K~4-1/10 R2361 | ERJEGEYJBS1 RES,M 680-J-1/10 CT-27G22V  CT-27G22CV
R556 ERDS2TJ272 RES,C 2.7K~J-1/4 CT-27G22V  CT-27G22CV R2362 | ERJEGEYJEB1 RES,M 680-J-1/10 R4343 | ERJEGEYJ101 RES,M 100~J-1/10
R557 ERDS$2TJ103 RES,C 10K~J-1/4 R1812 |ERJBGEYJ1S3 | RESM 15K~J-1/10 R2451 | ERJEGEYJ225 | RES,M2.2MEG-J-1/10 CT-27G22V  CT-27G22CV
RS58 ERQ1CKPRS6 RES,F .56~K~-1W CT-27G22V  CT-27G22CV R2455 | ERJBGEYJ243 | RESM 24K-J-1/10 R4344 [ERJGGEYJEB2 | RES,M 6.8K-J-1/10
R559 ERG2FJ683H RESM 12K~J-2W R1813 |ERJEGEYJ153 | RES,M 15K~J~1/10 R2456 |ERJGGEYJ223 | RES,M22K—~J-1/10 CT-27G22V  CT-27G22CV
R560 ERG2FJ182H RES .M 1.8K~J-2W CT-27G22V  CT-27G22CV A3001 [ERJBGEYJ473 | RES,M47K~J-1/10 R4345 {ERJBGEYJ103 | RES.M 10K~J-1/10
A561 ERG2FJ102H RES.M tK-J—2wW R1814 | ERJEGEYJ361 RES,M 360-J-1/10 R3002 |ERJBGEYJ104 | RES,M 100K~J~1/10 CT-27G22V  CT-27G22CV
R563 ERDS2TJ393 RES,C 39K~J-1/4 CT-27G22V  CT-27G22CV R3005 | ERDS2TJ750 RES,C 75-J)-1/4 R4350 | ERJBGEYJ682 | RES,M 6.8K~J-1/10
RS64 ERDS2TJ104 RES,C 100K—~J-1/4 R1815 | ERJEGEYJ471 RES,M 470~J-1/10 R3006 | ERDS2TJ350 RES,C 39-~J-1/4 CT-27G22V  CT-27G22CV
RS65 ERDS2TJ103 RES,C 10K~J-1/4 CT-27G22V  CT-27G22CV R3009 | ERDS2TJ682 RES,C 6.8K~J-1/4 R4351 | ERJEGEYJ183 | RESM 18K—J-1/10
R566 ERDS1FJ1R0 RES,C 1.0~J-1/2 R1818 | ERJ6GEYJ101 RES,M 100~J-1/10 R3010 | ERJBGEYJ334 | RES,M 330K—~J-1/10 CT-27G22V  CT-27G220V

CT-27G22V  CT-27G22CV CT-27G22V  CT-27G22CV R3011 [ ERDS2TJ682 RES,C 6.8K~J-1/4 SWITCHES
R602 ERJBGEYJ331 RES,M 330-J-1/10 R1819 | ERJBGEYJ101 RESM 100-~J-1/10 R3012 | ERDS2TJ334 RES,C 330K~J~1/4 5001 EVQPF106K SWITCH
RE03 ERJEGEYJ331 RES,M 330-J-1/10 CT-27G22V  CT-27G22CV R4301 | ERJBGEYJI4TT RES,M 470-~J-1/10 5002 EVQPF106K SWITCH
A604 ERJBGEYJ331 RES .M 330-J-1/10 R1822 | ERJ6GEYJ682 | RES.M 6.8K-J-1/10 CT-27G22v  CT-27G22CV 5003 EVQPF106K SWITCH
R611 EAJBGEYJ333 | RES M 33K-J-1/10 CT-27G22V  CT-27G22CV R4303 | ERJBGEYJ123 | RES.M 12K—J-1/10 S004 EVQPF106K SWITCH
R612 ERJ6GEYJ333 | RES M 33K-J-1/10 R1823 |ERJBGEYJ473 | RES,M47K~I-1/10 CT-27G22V  CT-27G22CV $005 EVQPF106K SWITCH
RE13 ERJEGEYJ333 | RESMA3K-~J-1/10 CT-27G22V  CT-27G22CV R4305 | ERJEGEYJ102 | RES,M 1K~J-1/10 s008 EVQPF106K SWITCH
RE14 ERJEGEYJ332 | RES,M 3.3K~J-1/10 R1825 | ERJEGEYJ471 RES.M 470-J-1/10 CT-27G22V  CT-27G22CV 5009 EVQPF106K SWITCH
R801 ERF7ZK1RS RES,W 1.5-K-7W CT-27G22v  CT-27G22CV R4306 | ERJBGEYJ102 RES.M 1K-J~1/10 $2301 | ESB621283 SWITCH, CATV
R80S ERDS2TJ274 RES,C 270K~J~1/4 R1827 |} ERJBGEYJ102 {RESM 1K—~J-1/10 CT-27G22V  CT-27G22CV TRANSFORMERS
RB0G ERDS2TJ274 RES,C 270K~J-1/4 CT-27G22V  CT-27G22CV F4307 |ERJBGEYJ472 | RESM4.7K—J-1/10 Too1 TLP16297 TRANSFORMER, POWER SUPPLY
R808 ERDS1FJ1RO0 RES,C 1.0-J-1/2 R1828 | ERJBGEYJ4T1 RES,M 470-J-1/10 CT-27G22v  CT-27G22CV T501 TLH15452 TRANSFORMER, HORIZONTAL
RB09 ERDS1FJIR0 RES,C 1.0~J-1/2 CT-27G22V  CT-27G22CV R4308 |ERJBGEYJ104 | RESM 100K—J-1/10 DRIVER
R810 ERDS1FJ272 RES.C 2.7K~J-1/2 A1830 |EAJBGEYJ102 | RESM 1K—-1/10 CT-27G22V  CT-27G22CV T502 ETE19Z30AY TRANSFORMER, HORIZONTAL
R812 ERDS1TS183 RES,C 1BK~J-1/2 CT-27G22V  CT-27G22CV R4309 |ERJBGEYJ103 | RESM 10K~J~1/10 COUPLING
RB13 ERJEGEYJ562 | RESM 5.6K—J-1/10 A1856 |ERJBGEYJ1S3 | RES,M 15K~J-1/10 CT-27G22V  CT-27G22CV T551 KFT4ABOSSF TRANSFORMER
R815 ERC12ZGM825 | RES,S 8.2MEG-M-1/2 CT-27G22V  CT-27G22CV RA4326 | ERJUEGEYJ471 RES,M 470-J-1/10 Tao1 ETS28AE219NC | TRANSFORMER
RB20 ERJBGEYJ153 | RESM 15K-J—1/10 R2201 | ERJBGEYJ472 | RES.M4.7K—J-1/10 CT-27G22V_ CT-27G22CV

-44 - ~ 45~

057-97
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Important Safety Notice: Components printed in BOLD TYPE ha
replacing any of these components use only manufacturer's speci

REPLACEMENT PARTS LIST
(Models: CT-27G12V, CT-27G12CV, CT-27G12UV, CT-27G22V, CT-27G22CV & CT-27G22uV)

ve special characteristics important for safety. When
fied parts.

REF. NO. PART NO. -2 o+ DESCRIPTION "0 L RER NO) . -PART NO. i . DESCRIPTION
CRYSTALS/FILTERS M0o9 TLC2047-2 MAGNET RINGS:PURITY &
X001 TSS2AA002 CRYSTAL, 12MHZ STATIC CONV.
X101 M1969M SAW FILTER MO10 TMM2A30701 WEDGE, YOKE
X102 EFCWS4504AB | FILTER 4.5MHZ MO11 TMW2A97121 STRAIN RELIEF; AC LINE CORD
X201 EFCS4R5MS5W | FILTER 4.5MHZ BANDPASS MO12 TQB2AA0143 MANUAL, OWNERS
X501 TAFCSBS03F38 | CRYSTAL, CLOCK CT-27G22v
X601 T8S2AA001 CRYSTAL, 3.58MHZ M013 TQB2AA0144 MANUAL, OWNERS (BI-LING)
X1801 TSSA050 CRYSTAL OSCILLATOR CT-27G2z2cv
CT-27G22V  CT-27G22CV MO14 TQB2AA0145 MANUAL, OWNERS
OTHERS CT-27G12v
TNROO1 | ENVSED18G3 TUNER M015 TQB2AA0146 MANUAL, OWNERS (BI-LING)
MO0 EURS511000A TRANSMITTER, REMOTE CONTROL CT-27G12CvV
CT-27G12V  CT-27G12CV Mo16 TSX2AA0011 LINE CORD
MO002 EUR511051 TRANSMITTER, REMOTE CONTROL Mo17 TXFKUO197SER | ASSY, CABINET BACK 27"
CT-27G22V  CT-27G22CV MO018 TXFKY0497SER | ASSY, CABINET FRONT 27"
MO03 M68LGLO61X CRT 27" MO19 TXF3A01ADR ASSY., DAG GND
Mo004 TAS2A0001 SPEAKER 16-OHM M020 URS1ECB10A BATTERY COVER
MO0s TBM2A10141 BADGE, PANASONIC CT-27G12v  CT-27G12Cv
Mo06 TBX1886601 PUSHBUTTON, SPEAKER M021 URS1ECB43A BATTERY COVER
Mag7 TBX2AA00801G | BUTTON, 7—KEY CT-27Gz2v  CT-27G220V
M008B TJ8C00300 CAT SOCKET MO22 O0FMK014ZZ CONVERGENCE CORRECTOR STRIP
JK3001 ] TJB2A3063B ASSY. JACK 1AV

- 46~

DESCRIPTION OF ABBREVIATIONS

GUIDE
TYPE TOLERANCE
[+ Carbon Fl +~1%
F Fuse Jl +/~5%
M! Metal Oxide §K | +/- 10%
S| soid_ AM| +-20%
W| Wire Woundj G| +~2%
RES, C 270~J-1/4
J L.
APA OR
TYPE TOLERANCE
|C} Ceramic €] +/-0.250F
E}Eiectrolvtic ®D| +/—0.5pF
P| Polyester F| +/~1pF
S| Styrot Ji| +-5%
| T{ Tantalum K| +/-10%
L1 +-~15%
M| +/-20%
Pl +100% 0%
Z| +80% -20%

CAP, l? .OGBUF—II(—SOV

—47 -
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SERVICEMAN MODE (ELECTRONIC CONTROQL)
SERVICE ADJUSTMENT VALUES

Model! Ser# Date
Note: Record the original settings PRIOR to modifying the registers.
Moos Service Adjustment Adjustment Def Oﬁl\ﬂ New Mode Service Adjustment 1 Det. Original New
Range Val. ue Valus ‘W vsl. V&- Value
Sub Adjustments Options Adjustments
80 Sub Color 0-63 ES) El) PP Colar 0-83 25
B1 Sub Tint 0-8681 33 1 PIP Contrast 0-~-127 52
82 Sub Brightness 0-255 %0 52 up 119 0-255 2
83 Sub Contrast 0-83 3 53 Down 1/9 0-255 146
84 Killet/ABUGamma 0-7 H sS4 Lett 1/9 0-255 9
85 Vidoo Adjustment - 15 [} s Right 1/9 0-255 103
86 Audio Adjustment 0-31 16 6 Up 1116 0255 k4
14 V-Size Q-63 20 §7 Down 1/16 0255 183
) ) . I s8 Laft 1/16 0-255 9
White Balance Adjustments .
s9 Right 1/16 0-255 18
co RED Cutoff * 0 128
Sa Frearun e e
[ GRN Cutott 0 - 255 64
sb Clock Adjustment 0-255 128
c2 81U Cutolt * 0128
sc Pip Tint
c3 R Orive 0-127 s P 0-63 s0
Sd oudness 0-83 52
ca Biue Drive 0-127 64 Compensation
cs YNR Switch 0-1 [] MTS Ad]usttﬁeﬁts
ce AFT * ¢ 120 [7) input Leval 0-63 at
€7 RFAGC -z 64 M1 Stereo PLLVCO 0-83 3
cs YNR 0-7 o M2 Filter 0-63 31
cy Horizontal-Cantar 0-31 16 M3 Low-level Separation 0-83 at
Ca Beam Limit 0-7 ° M4 | High-ievel Separatlon 0-63 31
& X Detey o2 2 ** Set Freerun on when this item is sefected.

* Adjustment indicated in steps:

00~

0 255

10-~1255

Printed in USA
§7034000MEQ0310U
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Waveforms - A-Board
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Voltage Measurements "A” & “C” Boards
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CRT shuts off when probing pin. Shut Receiver
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