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SPECIFICATION

Design and specifications are subject to change without notice.

AUDIO AMPLIFIER SECTION
Maximum Power Output Front 50 W per channel

Rear 50 W per channel
Continuous Power Output (RMS) Front 19 W per channel into 4 , 40 Hz to 20 000 Hz at no more 

than 0.8% total harmonic distortion.
Rear 19 W per channel into 4 , 40 Hz to 20 000 Hz at no more 

than 0.8% total harmonic distortion.
Load Impedance 4  (4  to 8  allowance)
Equalizer Control Range Frequencies 60 Hz, 150 Hz, 400 Hz, 1 kHz, 2.4 kHz, 6 kHz, 15 kHz

Level ±10 dB
Signal-to-Noise Ratio 70 dB
Audio Output Level Digital (DIGITAL OUT: Optical) Signal wave length : 660 nm

Output level : -21 dBm to -15 dBm
Line-Out Level/Impedance 2.5 V/20 k  load (full scale)
Output Impedance 1 k

Color System PAL/NTSC
Video Output (composite) 1 Vp-p/75 
Other Terminals LINE IN, CD changer

TUNER SECTION
Frequency Range FM 87.5 MHz to 108.0 MHz

AM 531 kHz to 1 602 kHz
FM Tuner Usable Sensitivity 11.3 dBf (1.0 kV/75 )

50 dB Quieting Sensitivity 16.3 dBf (1.8 kV/75 )
Alternate Channel Selectivity (400 kHz) 65 dB
Frequency Response 40 Hz to 15 000 Hz
Stereo Separation 35 dB
Capture Ratio 1.5 dB

AM Tuner Sensitivity 20 kV
Selectivity 35 dB

DVD/CD PLAYER SECTION
Signal Detection System Non-contact optical pickup (semiconductor laser)
Number of Channels 2 channels (stereo)
Frequency Response DVD, fs=48 kHz/96 kHz 16 Hz to 22 000 Hz

VCD, CD, MP3, WMA 16 Hz to 20 000 Hz
Dynamic Range 96 dB
Signal-to-Noise Ratio 98 dB
Wow and Flutter Less than measurable limit
MP3 (MPEG Audio Layer 3) Max. Bit Rate: 320 kbps
WMA (Windows Media Audio) Max. Bit Rate: 192 kbps

GENERAL
Power Requirement Operating Voltage DC 14.4 V (11 V to 16 V allowance)
Grounding System Negative ground
Allowable Operating Temperature 0pC to +40pC
Dimensions (W I H I D) Installation Size (approx.) 182 mm I 52 mm I 158 mm

Panel Size (approx.) 188 mm I 58 mm I 11 mm
Mass (approx.) 1.7 kg (excluding accessories)
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SECTION 1
PRECAUTIONS

1.1 Safety Precautions

ÿ Þ«®®­ º±®³»¼ ¼«®·²¹ ³±´¼·²¹ ³¿§ ¾» ´»º¬ ±ª»® ±² ­±³» °¿®¬­ ±º ¬¸» ½¸¿­­·­ò Ì¸»®»º±®»ô 

°¿§ ¿¬¬»²¬·±² ¬± ­«½¸ ¾«®®­ ·² ¬¸» ½¿­» ±º °®»º±®³·²¹ ®»°¿·® ±º ¬¸·­ ­§­¬»³ò

ÿ Ð´»¿­» «­» »²±«¹¸ ½¿«¬·±² ²±¬ ¬± ­»» ¬¸» ¾»¿³ ¼·®»½¬´§ ±® ¬±«½¸ ·¬ ·² ½¿­» ±º ¿² 

¿¼¶«­¬³»²¬ ±® ±°»®¿¬·±² ½¸»½µò
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1.2 Preventing static electricity
Electrostatic discharge (ESD), which occurs when static electricity stored in the body, fabric, etc. is discharged, can destroy the laser
diode in the traverse unit (optical pickup). Take care to prevent this when performing repairs.
1.2.1  Grounding to prevent damage by static electricity
Static electricity in the work area can destroy the optical pickup (laser diode) in devices such as CD players. 
Be careful to use proper grounding in the area where repairs are being performed. 

(1) Ground the workbench
Ground the workbench by laying conductive material (such as a conductive sheet) or an iron plate over it before placing the
traverse unit (optical pickup) on it.

(2) Ground yourself
Use an anti-static wrist strap to release any static electricity built up in your body. 

(3) Handling the optical pickup
� In order to maintain quality during transport and before installation, both sides of the laser diode on the replacement optical

pickup are shorted. After replacement, return the shorted parts to their original condition. 
(Refer to the text.)

� Do not use a tester to check the condition of the laser diode in the optical pickup. The tester's internal power source can easily
destroy the laser diode. 

1.3 Handling the traverse unit (optical pickup)
(1) Before disconnecting the flexible wire from the connector CN101 on the mechanism control board, solder the short-circuit points

on the flexible wire.
Caution:

If you do not follow this instruction, the DVD pickup may be damaged.
(2) Disconnect the flexible wire from the connector CN101 on the mechanism control board.
(3) Remove the solders from the short-circuit points on the flexible wire after replacing the DVD pickup.
(4) Connect the flexible wire to the connector CN101 on the mechanism control board.

ïÓ

ø½¿°¬·±²÷
ß²¬·ó­¬¿¬·½ ©®·­¬ ­¬®¿°

Ý±²¼«½¬·ª» ³¿¬»®·¿´
ø½±²¼«½¬·ª» ­¸»»¬÷ ±® ·®±² °´¿¬»

Ó»½¸¿²·­³ ½±²¬®±´ ¾±¿®¼

ÝÒïðï

Ú´»¨·¾´» ©·®»

Í¸±®¬ó½·®½«·¬ °±·²¬­

                    
                                             
                          



(No.MA173)1-5

1.4 Important for laser products

ïòÝÔßÍÍ ï ÔßÍÛÎ ÐÎÑÜËÝÌ

îòÜßÒÙÛÎ æ ×²ª·­·¾´» ´¿­»® ®¿¼·¿¬·±² ©¸»² ±°»² ¿²¼ ·²¬»® 

´±½µ º¿·´»¼ ±® ¼»º»¿¬»¼ò ßª±·¼ ¼·®»½¬ »¨°±­«®» ¬± ¾»¿³ò

íòÝßËÌ×ÑÒ æ Ì¸»®» ¿®» ²± ­»®ª·½»¿¾´» °¿®¬­ ·²­·¼» ¬¸»

Ô¿­»® Ë²·¬ò Ü± ²±¬ ¼·­¿­­»³¾´» ¬¸» Ô¿­»® Ë²·¬ò Î»°´¿½» 

¬¸» ½±³°´»¬» Ô¿­»® Ë²·¬ ·º ·¬ ³¿´º«²½¬·±²­ò

ìòÝßËÌ×ÑÒ æ Ì¸» ÝÜôÓÜ ¿²¼ ÜÊÜ °´¿§»® «­»­ ·²ª·­·¾´» 

´¿­»® ®¿¼·¿¬·±² ¿²¼ ·­ »¯«·°°»¼ ©·¬¸ ­¿º»¬§ ­©·¬½¸»­ ©¸·½¸ 

°®»ª»²¬ »³·­­·±² ±º ®¿¼·¿¬·±² ©¸»² ¬¸» ¼®¿©»® ·­ ±°»² ¿²¼ 

¬¸» ­¿º»¬§ ·²¬»®´±½µ­ ¸¿ª» º¿·´»¼ ±® ¿®» ¼»º»¿¬»¼ò ×¬ ·­ 

¼¿²¹»®±«­ ¬± ¼»º»¿¬ ¬¸» ­¿º»¬§ ­©·¬½¸»­ò

ëòÝßËÌ×ÑÒ æ ×º ­¿º»¬§ ­©·¬½¸»­ ³¿´º«²½¬·±²ô ¬¸» ´¿­»® ·­ ¿¾´» 

¬± º«²½¬·±²ò

êòÝßËÌ×ÑÒ æ Ë­» ±º ½±²¬®±´­ô ¿¼¶«­¬³»²¬­ ±® °»®º±®³¿²½» ±º 

°®±½»¼«®»­ ±¬¸»® ¬¸¿² ¬¸±­» ­°»½·º·»¼ ¸»®» ·² ³¿§ ®»­«´¬ ·² 

¸¿¦¿®¼±«­ ®¿¼·¿¬·±² »¨°±­«®»ò

ÎÛÐÎÑÜËÝÌ×ÑÒ ßÒÜ ÐÑÍ×Ì×ÑÒ ÑÚ ÔßÞÛÔÍ

Ð´»¿­» «­» »²±«¹¸ ½¿«¬·±² ²±¬ ¬± 

­»» ¬¸» ¾»¿³ ¼·®»½¬´§ ±® ¬±«½¸ ·¬ 

·² ½¿­» ±º ¿² ¿¼¶«­¬³»²¬ ±® ±°»®¿¬·±²

½¸»½µò

ÉßÎÒ×ÒÙ  ÔßÞÛÔ

ÝßËÌ×ÑÒ æ Ê·­·¾´» ¿²¼ ×²ª·­·¾´» 

´¿­»® ®¿¼·¿¬·±² ©¸»² ±°»² ¿²¼ 

·²¬»®́ ±½µ º¿·́»¼ ±® ¼»º»¿¬»¼ò
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SECTION 2
SPECIFIC SERVICE INSTRUCTIONS

This service manual does not describe SPECIFIC SERVICE INSTRUCTIONS.
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SECTION 3
DISASSEMBLY

3.1 Main body section
3.1.1 Removing the front panel assembly 

(See Fig.1)
Push the detach button in the lower left part of the front panel as-
sembly and remove the front panel assembly.

Fig.1
3.1.2 Removing the bottom cover 

(See Fig.2)
Reference:

Remove the front panel assembly as required.
(1) Release the two joints a, two joints b and joint c.
(2) Remove the bottom cover from the main body.

Caution:
Do not damage the main board when releasing the joints using
a screwdriver or a similar tool.

Fig.2

Ú®±²¬ °¿²»´ ¿­­»³¾´§

Ü»¬¿½¸ ¾«¬¬±²
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3.1.3 Removing the front chassis assembly 
(See Figs.3 and 4)

� Remove the front panel assembly and bottom cover.
(1) From the front side of the main body, remove the two

screws A attaching the front chassis assembly. (See
Fig.3.)

(2) From the both sides of the main body, remove the two
screws B attaching the front chassis assembly. (See
Fig.4.)

(3) Release the two joints d and two joints e. (See Fig.4.)

Fig.3

Fig.4
3.1.4 Removing the side heat sink 

(See Fig.5)
Reference:

Remove the front panel and front chassis assemblies as re-
quired.

From the left side of the main body, remove the two screws C and
three screws D attaching the side heat sink.

Fig.5

ß
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3.1.5 Removing the rear bracket 
(See Fig.6)

� Remove the bottom cover.
(1) From the back side of the main body, remove the two

screws E, two screws E', screw F, two screws G and three
screws H attaching the rear bracket.

(2) Remove the LINE IN cable from the rear bracket in the di-
rection of the arrow.

Reference:
� When attaching the LINE IN cable, insert it in a slot of the

rear bracket and hang it on a wire holder.
� When attaching the screws E', attach the cable holders with

them.

3.1.6 Removing the main board 
(See Figs.6 and 7)

� Remove the front panel assembly, bottom cover, front chassis
assembly and side heat sink. 

Reference:
Remove the rear bracket as required.
(1) From the back side of the main body, remove the three

screws H attaching the main board. (See Fig.6.)
(2) From the bottom side of the main body, remove the three

screws J attaching the main board. (See Fig.7.)
(3) Disconnect the connector CN961 on the main board from

the DVD mechanism assembly and take out the main
board from the main body. (See Fig.7.)

Fig.6

Fig.7
3.1.7 Removing the DVD mechanism assembly 

(See Fig.8)
� Remove the front panel assembly, bottom cover, front chassis

assembly, side heat sink and main board.
(1) From the inside of the top chassis, remove the three

screws K attaching the DVD mechanism assembly.
(2) Take out the DVD mechanism assembly from the top cha

sis.

Fig.8
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3.1.8 Removing the main sub board 
(See Figs.9 to 11)

� Remove the front panel assembly, bottom cover, front chassis
assembly, side heat sink, main board and DVD mechanism as-
sembly.
(1) From the top side of the DVD mechanism assembly, re-

move the two screws L attaching the dust cover. (See
Fig.9.)

(2) Remove the dust cover from the DVD mechanism assem-
bly. (See Fig.9.)
Reference:

When attaching the dust cover, align the joints f in the
holes of the dust cover before attaching the screws L.
(See Fig.9.)

(3) Release the lock of the connector CN962 on the main sub
board and disconnect the card wire. (See Fig.10.)

(4) Bend the joint g in the direction of the arrow. (See Fig.10.)
(5) Remove the two screws M attaching the main sub board

and remove the main sub board from the DVD mechanism
assembly. (See Fig.10.)

Reference:
� When attaching the main sub board, align the joints h in the

holes of the main sub board before attaching the screws M.
(See Fig.10.)

� When the resolution of DVD mechanism assembly is done
sequentially, remove the two screws N attaching the support
bracket. (See Fig.11.)

� Remove the card wire from the connector CN401 as re-
quired. (See Fig.11.)

Fig.9

Fig.10

Fig.11
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3.1.9 Removing the switch board 
(See Figs. 12 to 14)

� Remove the front panel assembly.
(1) From the back side of the front panel assembly, remove the

five screws P attaching the rear cover. (See Fig.12.)
(2) Release the ten joints i attaching the rear cover to the front

panel assembly. (See Fig.13.)
(3) Take out the switch board while lifting the switch board

from the front panel assembly little by little. (See Fig.14.)
Reference:

Remove the volume knob from the front side of the front panel
assembly at the same time.

Note:
Do not lose the compression springs when removing the
switch board. (See Fig.14.) Fig.12

Fig.13

Fig.14

Ð

Ð

Î»¿® ½±ª»®

Ú®±²¬ °¿²»´ ¿­­»³¾´§
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3.2 DVD mechanism assembly
3.2.1 Removing the mechanism control board 

(See Fig.1)
Caution:

Before disconnecting the flexible wire extending from the DVD
pickup, solder the short-circuit point on the flexible wire using
a grounding soldering iron. If you do not follow this instruction,
the DVD pickup may be damaged.
(1) Turn over the body, and solder the short-circuit points on

the flexible wire extending from the DVD pickup.
(2) Disconnect the flexible wire from connector CN101 on the

mechanism control board.
(3) Disconnect the card wire from connector CN201 on the

mechanism control board.
(4) Disconnect the flexible wire from connector CN202 on the

mechanism control board.
(5) Unsolder two soldered points a on the mechanism control

board and remove the wire extending from the feed motor.
(6) Remove the screw A attaching the lug wire.
(7) Remove the two screws B and screw C attaching the

mechanism control board.
Caution:

� As the flexible wire to be connected to CN101, make sure to
attach it to the mechanism control board using a double
tape.

� After reassembling, unsolder the short-circuit points.

Fig.1

Ü±«¾´» ¬¿°»
Ú»»¼ ³±¬±®
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ÝÒîðî

ÝÒïðï

Þ

¿

Ý
Þ

ÝÒîðï

Ú´»¨·¾´» ©·®»

Í¸±®¬ó½·®½«·¬ °±·²¬­

ß

Ô«¹ ©·®»

                    
                                             
                          



(No.MA173)1-13

3.2.2 Removing the top cover 
(See Fig.2)

(1) Remove the two screws D attaching the top cover on the
back of the body.

(2) Remove the top cover upward.
Reference:

When reassembling, set part b of the top cover under the
bending part c of the chassis frame.

3.2.3 Removing the mechanism section 
(See Fig.2 to 4)

� Remove the top cover.
(1) From the bottom of the body, remove the screw E attaching

the lug wire. (See Fig.2.)
(2) Remove the two screws F attaching the right and left stop-

pers on the front side. (See Fig.2.)
(3) Remove the two floating springs on the bottom of the body.

(See Fig.3.)
(4) Move the mechanism section upward and remove from the

chassis frame.
The three damper springs come off from the dampers.
(See Fig.4.)

Caution:
� When reassembling, reattach the damper spring to the

damper respectively and insert the three shafts on the bot-
tom of the mechanism to the dampers.

� Before inserting the shaft to the dampers, apply IPA to the
hole of damper.

Fig.2

Fig.3

Fig.4
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3.2.4 Removing the clamper unit 
(See Fig.5 to 7)

� Remove the top cover and the mechanism section.
(1) Remove the clamper2 spring on the bottom of the mecha-

nism section. (See Figs.5.and 6.)
(2) Release the part d of the clamper spring from the bending

part of the chassis base assembly. (See Fig.7.)
(3) Move the clamper unit in the direction of the arrow and turn.

Release the two joints e and f, then remove the clamper
unit upward. (See Fig.6.)

3.2.5 Reattaching the clamper unit 
(See Fig.5 to 9)

(1) Attach the clamper spring to the clamper unit. (See Fig.8.)
(2) Move the clamper unit to set the side joints e and f to each

boss of the chassis base assembly. Make sure that part g
is inserted to the notch of the chassis base assembly. (See
Figs.5 and 9.)

(3) Move the part d of the clamper spring to the outside of the
bending part of the chassis base assembly. (See Fig.7.)

(4) Attach the clamper2 spring to the chassis base assembly.
(See Figs.5 and 6.)

Caution:
When reattaching, temporarily hook the end of the clamper
spring as shown in the figure to make the work easy. (See
Fig.8.)

Fig.5

Fig.6

Fig.7
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Fig.8

Fig.9
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3.2.6 Removing the front unit 
(See Fig.10 to 12)

� Remove the top cover and the mechanism section.
(1) Disconnect the flexible wire from connector CN202 on the

mechanism control board at the bottom of the body. (See
Fig.10.)

(2) Remove the screw G attaching the front unit on the top of
the body. (See Fig.11.)

(3) Move the front unit toward the front to release joint h, and
release two joints i and j on the right side of the chassis
base assembly. Then remove the front unit upward. (See
Figs.11 and 12.)

(4) Remove the two screws H attaching the switch board. (See
Fig.12.)

Reference:
You can remove the switch board only without removing the
front unit.

Caution:
When reassembling, attach the flexible wire extending from
the switch board using the double tape. (See Figs.10 and 12.)

Fig.10

Fig.11

Fig.12
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3.2.7 Removing the loading arm assembly 
(See Fig.13 , 14)

� Remove the top cover, the mechanism section and the front
unit.
(1) From the top of the body, move the loading arm assembly

from the front side upward, and release the bosses from
the right and left joints k and m of the chassis base assem-
bly.

(2) Release the boss from notch n of the connect arm on the
right side of the body, and release the boss from notch p of
the slide cam assembly on the left side.

Fig.13

Fig.14
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3.2.8 Removing the rod (L)(R)/roller assembly 
(See Fig.15 and 16)

� Remove the top cover, the mechanism section, the front unit
and the loading arm assembly.
(1) Release the rod (L) and (R) from the joints q at the bottom

of the loading arm assembly (See Fig.15.)
(2) Remove the roller assembly from the loading arm assem-

bly. (See Fig.16.)
(3) Remove the two collars and washer from the roller assem-

bly. (See Fig.16.)
Caution:

After attaching the loading arm assembly to the roller assem-
bly, attach the rod (L) and (R). Attach the rods to the right and
left collars of the roller. (See Fig.15.)
When reattaching the rod (L) and (R) to the loading arm as-
sembly, engage each joint as shown in Fig.15. As joints q of
the rod (L), let the rod through q before reattaching it.

Fig.15

Fig.16

¯

¯

¯ ¯

¯

¯

Î±¼øÎ÷

Ô±¿¼·²¹ ¿®³ ¿­­»³¾´§

Î±¼øÔ÷

Ý±´´¿® Ý±´´¿®

Î±¼øÎ÷ Î±¼øÔ÷

Î±´´»® ¿­­»³¾´§

É¿­¸»®

Ý±´´¿®

Ý±´´¿®

Î±¼øÔ÷

Ô±¿¼·²¹ ¿®³ ¿­­»³¾´§

Î±¼øÎ÷
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3.2.9 Removing the DVD pickup assembly 
(See Fig.17 to 19)

� Remove the mechanism control board.
(1) From the bottom of the body, turn the feed gear in the di-

rection of the arrow to move the DVD pickup outwards.
(See Fig.17.)

(2) Remove the screw J attaching the thrust spring. (See
Fig.17.)

(3) Remove the DVD pickup assembly upward on the L.S.gear
side and release from sub shaft at joint r. Move the lead
screw of the DVD pickup assembly in the direction of the
arrow to release from joint s. (See Fig.18.)
Caution:

� When releasing the lead screw at joint s, the L.S.collar
comes off at the end of the lead screw. When reas-
sembling, reattach the L.S.collar to the lead screw and
engage joint s. (See Fig.18.)

� When reattaching the L.S.collar, reattach it to the point
s of the lead screw, and to the rod (M). Make sure that
the L.S.collar is set on the rod (M) spring. (See Fig.18.)

(4) Remove the screw K attaching the rack spring/ rack plate
on the DVD pickup. (See Fig.19.)

(5) Pull out the lead screw. (See Fig.19.)
Caution:

Perform adjustment after replacing the pickup.

Fig.17

Fig.18

Fig.19

Ö

Ú»»¼ ¹»¿®

Ì¸®«­¬ ­°®·²¹ÜÊÜ Ð·½µ«° ¿­­»³¾´§

®

­
ÔòÍò½±´´¿®

Î±¼øÓ÷

ÔòÍò¹»¿®

Ô»¿¼ ­½®»©

Í«¾ ­¸¿º¬

ÜÊÜ Ð·½µ«° ¿­­»³¾´§

Õ
Î¿½µ ­°®·²¹

Î¿½µ °´¿¬»

ÔòÍò½±´´¿®

ÜÊÜ Ð·½µ«°
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3.2.10 Removing the spindle motor 
(See Fig.20)

� Remove the mechanism control board.
Remove the two screws L attaching the spindle motor on the
bottom of the body.

Caution:
Perform adjustment when reattaching the spindle motor.

Fig.20
3.2.11 Removing the feed motor assembly 

(See Fig.21 and 22)
� Remove the mechanism control board.

(1) Remove the feed TRI. spring on the bottom of the body.
(See Fig.21.)

(2) Remove the two screws M attaching the feed motor as-
sembly. (See Fig.21.)

(3) Remove the slit washer from the motor H. assembly and
pull out the worm wheel. (See Fig.22.)

Remove the two screws N attaching the feed motor. (See
Fig.22.)

Fig.21

Fig.22
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Í°·²¼´» ³±¬±®

Ó
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SECTION 4
ADJUSTMENT

4.1 Test instruments required for adjustment
(1) Digital oscilloscope (100MHz)
(2) Jitter meter
(3) Digital tester
(4) Electric voltmeter
(5) Tracking offset meter
(6) Test Disc : VT501 or VT502
(7) Extension studs : STDV001-3P
(8) Extension cable : EXTDV002-30P

4.2 Standard measuring conditions

Caution:
Be sure to attach the heat sink and rear bracket onto the power
amplifier IC and regulator IC respectively, before supply the
power. If voltage is applied without attaching these parts, the
power amplifier IC and regulator IC will be destroyed by heat.

4.3 Connection method
Connection procedure

(1) Attach the front chassis assembly to the main board.
(2) Connect the front panel assembly to the main board.
(3) Attach the heat sink and rear bracket to the main board.
(4) Attach the extension studs to the DVD mechanism assembly.
(5) Connect the DVD mechanism assembly and the main board with a extension cable.

Power supply voltage DC14.4V(11 to 16V)
Load impedance 4 (2 Speakers connection)
Line Output 20K

Ó¿·² ¾±¿®¼

Û¨¬»²­·±² ½¿¾´»
ÛÈÌÜÊððîóíðÐ

Û¨¬»²­·±² ­¬«¼­
ÍÌÜÊððïóíÐ

Û¨¬»²­·±² ­¬«¼
ÍÌÜÊððïóíÐ

Ø»¿¬ ­·²µ Î»¿® ¾®¿½µ»¬
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After replacing the pickup, set the unit in the service mode to display a jitter value on the LCD. Confirm that the jitter value measured
with a jitter meter is within 12% of the jitter value displayed on the LCD. If it is within 12%, then adjustment is not necessary. Please
note that a jitter value displayed on the LCD is hex data. Refer to the corresponding decimal notation value using the Jitter Conversion
Table and confirm it with the measured value.
Fix the screws "a", "b" and "c" with screw lock paint.

If the measured jitter value is outside the 12% tolerance range, perform the following adjustments.

Jitter value adjustment procedure (Pickup horizontal level adjustment relative to the DVD recording surface)
(For the adjustment tool use a 3 mm wrench and not a screwdriver, this procedure will make the adjustment easier.)

(1) Set the unit to the service mode and display a jitter value (hex data) on the LCD.
(2) Turn each of the screws a, b and c, by a half-turn per step, in the direction that reduces the jitter value in order to minimize it.

(Do not turn a screw more than a half turn at a time, but adjust the screws in the cycle of a b c d a.)
(3) After completing the adjustment, secure the screws with screw lock paint.

¾

½

¿

í ³³ ©®»²½¸
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4.4 Jitter value conversion table
Load the test DVD and set the unit to the service mode. A jitter value converted to the hex value is displayed on the LCD. Refer to the
corresponding decimal notation value shown in the following Jitter Conversion Table.
The adjustment is OK if the jitter value measured with a jitter meter is within 12% of the jitter value displayed on the LCD.
If the measured jitter value is outside the 12% tolerance range, adjust it to minimize the difference between the measured value and
the displayed value.
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4.5 Service mode
4.5.1 Standard input/output conditions

4.5.2 Service mode setting procedure
(The DVD does not need to be loaded before starting the following procedure.)

(1) Press a [STANDBY/ON ATTENUATOR] button on a main unit and switch it on.
(2) Keep this state more than 2 seconds while continuing pressing the [SEL] button, [STANDBY/ON ATTENUATOR] button and

[SOURCE] button sequentially.
(3) This unit is set by a service mode.

*Exchanging it operate a menu of a service mode with the [DISC UP] button and [DISC DOWN] button.
Operate choice of a menu with a [SEL] button.

Power supply voltage DC14.4V(11 to 16V)
Load impedance 4 (2 Speakers connection)
Line Output 20K

ÅÍÛÔÃ ¾«¬¬±² ÅÍÌßÒÜÞÇñÑÒ ßÌÌÛÒËßÌÑÎÃ ¾«¬¬±²

ÅÍÑËÎÝÛÃ ¾«¬¬±²

ÅÜ×ÍÝ ËÐÃ ¾«¬¬±²
ÅÜ×ÍÝ ÜÑÉÒÃ ¾«¬¬±²
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4.5.3 Operation procedures

Õ»»° ¬¸·­ ­¬¿¬» ³±®» ¬¸¿² î ­»½±²¼­ ©¸·´»
½±²¬·²«·²¹ °®»­­·²¹ ¬¸» ÅÍÛÔÃ ¾«¬¬±²ô
ÅÍÌßÒÜÞÇñÑÒ ßÌÌÛÒËßÌÑÎÃ ¾«¬¬±² ¿²¼
ÅÍÑËÎÝÛÃ ¾«¬¬±² ­»¯«»²¬·¿´´§ò

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þÊÛÎÍ×ÑÒþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
öööööööööööö

öööööööööööö

Í§­¬»³ ½±²¬®±´ ³·½®±½±³°«¬»® ª»®­·±²

ÜÊÜ ª»®­·±²

ß Þ

Ì¸» «²·¬ »²¬»®­ ¬¸» ­»®ª·½» ³±¼»ò

Ó·½®±½±³°«¬»® ª»®­·±² ¼·­°´¿§

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þ×Ò×Ì ßÔÔþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
×²·¬·¿´·¦» ¿´´ ¼¿¬¿ ¬± ¬¸» º¿½¬±®§ ­»¬¬·²¹

æ Ì¸» ­§­¬»³ ½±²¬®±´ ÛÛÐÎÑÓ ·­ ·²·¬·¿´·¦»¼ »²¬·®»´§ò

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þßÎÛßñÎÙÒþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
öööööööööööö

öööööööööööö

öööööööööööö

Í§­¬»³ ½±²¬®±´ ¼»­¬·²¿¬·±²

ÜÊÜ «²·¬ ¼»­¬·²¿¬·±²

ÜÊÜ «²·¬ ®»¹·±²

Ü»­¬·²¿¬·±² ¿®»¿ñ®»¹·±² ¼·­°´¿§

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
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·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
Í»¬¬·²¹ ±º ÒÌÍÝ ±® ÐßÔ 
þÒÌÍÝþ ±® þÐßÔþ ¿®» ·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
  Û¨½¸¿²¹·²¹ ·¬ ±°»®¿¬» »¿½¸ ·²¼·½¿¬·±² ©·¬¸ ¬¸»
  ÅÜ×ÍÝ ËÐÃ ¾«¬¬±² ¿²¼ ÅÜ×ÍÝ ÜÑÉÒÃ ¾«¬¬±²ò

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þÝÔÎ ÛÎÎþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
Ý´»¿® ´±¿¼·²¹ñ»¶»½¬·±² »®®±® ¸·­¬±®§

æ Ì¸» »®®±® ¸·­¬±®§ ­¬±®»¼ ·² ¬¸» ÛÛÐÎÑÓ ·­ ½´»¿®»¼ò

  Û¨½¸¿²¹·²¹ ·¬ ±°»®¿¬» »¿½¸ ·²¼·½¿¬·±² ©·¬¸ ¬¸»
  ÅÜ×ÍÝ ËÐÃ ¾«¬¬±² ¿²¼ ÅÜ×ÍÝ ÜÑÉÒÃ ¾«¬¬±²ò

  Û¨½¸¿²¹·²¹ ·¬ ±°»®¿¬» »¿½¸ ·²¼·½¿¬·±² ©·¬¸ ¬¸»
  ÅÜ×ÍÝ ËÐÃ ¾«¬¬±² ¿²¼ ÅÜ×ÍÝ ÜÑÉÒÃ ¾«¬¬±²ò

Ò±¬»æ

Ì¸»®» ·­ ¬¸» ³±¼»´ ¬¸¿¬ ·­ ²±¬ »¯«·°°»¼ ©·¬¸

¬¸·­ ³±¼» ¾§ ¿ ª»®­·±²ò
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ß Þ
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Î±«¬» Ò±ò øÛÖÛÝÌ ®±«¬» Ò±ò÷

ó

ïøî÷

ïøî÷

îøî÷

îøî÷
îøî÷

îøî÷

íøï÷
íøï÷

Ý¸¿®¬ ïòï ïî½³ Ü·­½ ­©·¬½¸ ­¬¿¬«­ ¬®¿²­·¬·±²

ÍÉïñîñíñì

ïôïôïôï

ðôïôïôï

ðôðôïôï

ðôðôðôï

ðôðôïôï
ðôïôïôï

ïôïôïôï

ïôïôïôð
ïôïôïôð

ÅÎ»­¬ ÍÉÃ

ÅðÃ

ÅðÃ

ÅðÃ

ÅðÃ

ÅðÃ
ÅðÃ

ÅðÃ

ÅðÃ
ÅïÃ

Ô±¿¼·²¹

Ò± Ü·­½

Ü·­½ ·²­»®¬

¼»¬»½¬·±²

Ô±¿¼ ½±³°´»¬·±²

Û¶»½¬

Ò± Ü·­½

Û¶»½¬

½±³°´»¬·±²

Û¶»½¬ ­¬¿®¬

Î»´±¿¼

Ü·­½ °«­¸ ·²

Î»´±¿¼ ­¬¿®¬

Ô±¿¼ ½±³°´»¬·±²

Î±«¬» Ò±ò øÛÖÛÝÌ ®±«¬» Ò±ò÷

ó
ïøî÷

ïøî÷

îøî÷

îøî÷
íøï÷

íøï÷

Ý¸¿®¬ ïòî è½³ Ü·­½ ­©·¬½¸ ­¬¿¬«­ ¬®¿²­·¬·±²

ÍÉïñîñíñì

ïôïôïôï
ðôïôïôï

ðôðôïôï

ðôïôïôï

ïôïôïôï
ïôïôïôð

ïôïôïôð

ÅÎ»­¬ ÍÉÃ

ÅðÃ
ÅðÃ

ÅðÃ

ÅðÃ

ÅðÃ
ÅðÃ

ÅïÃ

Ô±¿¼·²¹

Ò± Ü·­½
Ü·­½ ·²­»®¬

¼»¬»½¬·±²

Ô±¿¼ ½±³°´»¬·±²

Û¶»½¬

Ò± Ü·­½
Û¶»½¬

½±³°´»¬·±²

Û¶»½¬ ­¬¿®¬

Î»´±¿¼

Ü·­½ °«­¸ ·²

Î»´±¿¼ ­¬¿®¬

Ô±¿¼ ½±³°´»¬·±²

Ì®¿²­·¬·±² ·² ¬¸» ½»²¬»® ´±¿¼·²¹ øÍ·³·´¿® ¬± ïî½³ ·² ¬¸» ­·¼» ´±¿¼·²¹÷

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þÝÜ ÛÎÎÑÎþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
Î»¿¼ ´±¿¼·²¹ ¿²¼ »¶»½¬·±² »®®±® ¸·­¬±®§

æ Ì¸» »®®±® ¸·­¬±®§ ­¿ª»¼ ·² ¬¸» ­§­¬»³ ½±²¬®±´

  ·­ ®»¿¼ ¿²¼ ¼·­°´¿§»¼ò

ÌÑÌó¨¨¨¨ æ Ì±¬¿´ »®®±® ½±«²¬ò

Ì±¬¿´ »®®±® ½±«²¬

øß º·¹«®» ¾»¬©»»² ð ¿²¼ çççç ·­

 ¼·­°´¿§»¼ò ïðððð ±® ³±®» ·­ ¿´­±

 ¼·­°´¿§»¼ ¿­ ççççò÷

Û²§§¦¦¦¦ æ Ô¿¬»­¬ ¬¸®»» »®®±® ½±¼»­ò

Ü»¬¿·´»¼ »®®±® ½±¼»
Û®®±® ½±¼»
Ý±«²¬»®

ð²§§¦¦¦¦ æ Ú·®­¬ º·ª» »®®±® ½±¼»­

Ü»¬¿·´»¼ »®®±® ½±¼»
Û®®±® ½±¼»
Ý±«²¬»®

Û¨½¸¿²¹·²¹ ·¬ ±°»®¿¬» »¿½¸ ·²¼·½¿¬·±² ©·¬¸ ¬¸»
ÅÜ×ÍÝ ËÐÃ ¾«¬¬±² ¿²¼ ÅÜ×ÍÝ ÜÑÉÒÃ ¾«¬¬±²ò
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Ý Ü

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þ×Ò×Ìþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
×²·¬·¿´·¦» «­»® ­»¬ ¼¿¬¿

æ Ì¸» ­§­¬»³ ½±²¬®±´ ÛÛÐÎÑÓ ·­ ·²·¬·¿´·¦»¼ »¨½»°¬ º±® ¬¸»

  ´±¿¼·²¹ñ»¶»½¬·±² »®®±® ¸·­¬±®§ò

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þÓÛÓÝØÛÝÕþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
Ó»³±®§ ½¸»½µ

æ Ì¸» ®»³¿·²·²¹ ¼¿¬¿ ½¿°¿½·¬§ ±º ¬¸» ¼·­½ ·­ ¼·­°´¿§»¼ ±² ¬¸» ÔÝÜò

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þÝØÕ ÓÑÜÛþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
ÜÊÜ «²·¬ ½¸»½µ ³±¼»

øÍ»» ­»½¬·±² þëòïòì ÜÊÜ «²·¬ ½¸»½µ ³±¼»þ º±® ¼»¬¿·´­ò÷

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þÍÇÍóÌÛÓÐþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
Ì¸»®³·­¬±®ù­ ¬»³°»®¿¬«®» ¼¿¬¿ ®»¿¼±«¬

æ Ü¿¬¿ ·² ¬¸» ¬»³°»®¿¬«®» ­»²­±® ·² ¬¸» ­§­¬»³ ½±²¬®±´

  ·­ ®»¿¼ »ª»®§ ë ­»½±²¼­ ¿²¼ ¼·­°´¿§»¼ ·² ¸»¨ ²«³¾»®­ò

Ð®»­­ ¬¸» ÅÍÛÔÃ µ»§
þÎËÒÒ×ÒÙþ ·­

·²¼·½¿¬»¼ ±² ¬¸» ÔÝÜò
Î«²²·²¹ ³±¼»æ Ú±® «­» ·² ®«²²·²¹ ¬»­¬­ò
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4.5.4 DVD unit check mode

Ý¸¿²¹» ÔÝÜ ·²¼·½¿¬·±² ©·¬¸ ¿ ÅÚÚ     Ã ¾«¬¬±² ¿²¼ ¿ ÅÎÛÉ     Ã ¾«¬¬±²ò

Ý¸»½µ ·¬»³ ´·­¬

ï

î

í

ì

ë

ê

é

è

ç

ïð

ïï

ïî

ïí

ïì

    ÅïÃ

    ÅîÃ

    ÅíÃ

    ÅìÃ

    ÅëÃ

    ÅêÃ

 ÅÜ×ÍÐÃ

 ÅÍÑËÎÝÛÃ

  ÅÍÛÔÃ

  ÅÓÑÜÛÃ

  ÅÞßÒÜÃ

ÅÜ×ÍÝ ËÐ    Ã

ÅÜ×ÍÝ ÜÉ    Ã

ÅÛÖÛÝÌÃ

Í¬¿®¬ ¿¬ ²±®³¿´ ­°»»¼

øßº¬»® ­¬¿®¬ô ·¬ ·­ ³»¿­«®»¼ Ö×ÌÌÛÎ ±² ¬¸»

·²¬»®²¿´ °±­·¬·±²÷

Ì®¿½µ·²¹ ±ºº ±² ¬¸» ±«¬»®³±­¬ °±­·¬·±² ±º ÝÜ

Ì®¿½µ·²¹ ±ºº ±² ¬¸» ·²²»®³±­¬ °±­·¬·±² ±º ÝÜ

ÝÜÁÔÜ ´·¹¸¬­ ¿²¼ ´¿­»® ½«®®»²¬ ·­ ¼·­°´¿§»¼

ÜÊÜÁÔÜ ´·¹¸¬­ ¿²¼ ´¿­»® ½«®®»²¬ ·­ ¼·­°´¿§»¼

ÜÊÜ ¨ï ¶·¬¬»® ³»¿­«®·²¹ ³±¼»

øº±® «­» ·² ³»½¸¿²·­³ ³»¿­«®»³»²¬÷

×²¼·½¿¬·±² ±º ÛÛÐÎÑÓ ½±²¬»²¬­

×²·¬·¿´·¦¿¬·±² ±º ÛÛÐÎÑÓ ½±²¬»²¬­

×²¼·½¿¬·±² ±º ¬»³°»®¿¬«®»

Í»¿®½¸ ú ¶·¬¬»® ³»¿­«®»³»²¬ ¬± ¿² ¿°°±·²¬»¼

°±­·¬·±² ±º ÜÊÜ

Í»¬¬·²¹ ±º ÓÑÒ×ÌÑÎ ¬»®³·²¿´

ÜÊÜ¨ï ¼±«¾´» ­°»»¼ ­¬¿®¬

øßº¬»® ­¬¿®¬ô ·¬ ·­ ³»¿­«®»¼ Ö×ÌÌÛÎ ±² ¬¸»

·²¬»®²¿´ °±­·¬·±²÷

Ü·­½ ­¬±°°»¼ ú ÔÜóÑÚÚ

ÑÐÛÒ

ÒÑÎÓÐÔßÇ

ÝËÎ

Ö×Ì

ÛÚóÞßÔ

ÑËÌÎÕÑÚÚ

ÛÚóÞßÔ

×ÒÌÎÕÑÚÚ

ÝÜÔÜ  ÑÒ

ÝËÎ

Ö×Ì

ÜÊÜÔÜ  ÑÒ

ÝËÎ

Ö×Ì

ÜÊÜ Ö×ÌÎ

ÝËÎ

Ö×Ì

ÎÑÓ ÜßÌß

ßÜÜÎ

ÜßÌß

ÎÑÓÝÔÛßÎ

ÖÜìóÌÛÓÐ

ÌÛÓ

ÜÊÜóÜÔ

ÐÔÝ

Ö×Ì

ÓÑÒ×ÌÑÎ

Óï

Óî

ÐÔßÇ

ÝËÎ

Ö×Ì

ÍÌÑÐ

ÜÍÝ ÑÐÛÒ

Ô¿­»® ½«®®»²¬ ª¿´«»

Ö·¬¬»® ª¿´«»

Ú±® ÛÚ °¸¿­» »®®±®

Ú±® ÛÚ °¸¿­» »®®±®

Ô¿­»® ½«®®»²¬ ª¿´«»

Ö·¬¬»® ª¿´«»

Ô¿­»® ½«®®»²¬ ª¿´«»

Ö·¬¬»® ª¿´«»

Ô¿­»® ½«®®»²¬ ª¿´«»

Ö·¬¬»® ª¿´«»

ÛÛÐÎÑÓ ¿¼¼®»­­

ÛÛÐÎÑÓ ½±²¬»²¬­

Ì»³°»®¿¬«®»

øÐ±­·¬·±² ³»¿­«®»¼ ©·¬¸ ÊÌóëðï÷

Ö·¬¬»® ª¿´«»

Ô¿­»® ½«®®»²¬ ª¿´«»

Ö·¬¬»® ª¿´«»

Ò±ò ßñÜ µ»§ ÜÊÜ «²·¬ ±°»®¿¬·±²
Û¨¿³°´» ±º

ÔÝÜ ·²¼·½¿¬·±²
×²¼·½¿¬·±² ½±²¬»²¬­

Ð®»­­ µ»§ ÅïÃ ±º Ò±òï ¾»º±®» ¿² ·¬»³ ·² ©¸·½¸ ¬¸» Ò±òî ±® í µ»§ ·­ °®»­­»¼ò
Ð®»­­ µ»§ ÅïÃ ±º Ò±òï ±® µ»§ ÅïîÃ ±º Ò±òïî ¾»º±®» ¿² ·¬»³ ·² ©¸·½¸ ¬¸» Ò±ò ïð µ»§ ·­ °®»­­»¼ ¿²¼ ½±²º·®³
¬¸» ·²¼·½¿¬·±² ±º ¶·¬¬»® ª¿´«» ±² ¬¸» ÔÝÜò
Ò±òê ­¬¿®¬­ ±²´§ ¿ ÜÊÜï ´¿§»® ¼·­µò Ûª»² ±¬¸»® ¼·­µ­ ­¬¿®¬ ÜÊÜï ´¿§»®ò
É¸»² Ò±òï ¿²¼ Ò±òïî ¿®» °«­¸»¼ ¿º¬»® ¶·¬¬»® ·²¼·½¿¬·±²ô ¿ º±½«­ ¶«³° ·­ »¨»½«¬»¼ò ø±²´§ ÜÊÜî ´¿§»®÷
Í¬±° ¿ ¼·­µ ¾»º±®» ÑÐÛÒô ÝÔÑÍÛ ¾§ ¿´´ ³»¿²­ò øÑÐÛÒ ¿²¼ ÝÔÑÍÛ ¿®» ²±¬ »¨»½«¬»¼ ·² ¿ ¼·­µ ¬«®²ò÷
Ì¸» ½¸»½µ ³±¼» ½¿² ¾» »¨·¬»¼ »·¬¸»® ¾§ °®»­­·²¹ ¬¸» ÅÐÑÉÛÎÃ µ»§ ±® ¾§ ®»­»¬¬·²¹ ¬¸» «²·¬ò

Ò±¬»
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SECTION 5
TROUBLESHOOTING

5.1 16 PIN CORD DIAGRAM

8
7
6
5
4
3
2
1

9
10
11
12
13
14
15
16

GN

GN/BK

VI/BK

VI

NC

BL/WH

RD

BK

WH

WH/BK

GY/BK

GY

BR

YG

OR/WH

YL

2   RD

16   YL

1   BK

3   BL/WH

15   OR/WH

13   BR

6   GN

7   GN/BK

5   VI

6   VI/BK

10   WH/BK

12   GY

11   GY/BK

RD

RD   7

YL   4

6

8

5

2

7

8

1

2

5

6

3

4

9    WH

RR+

RR-

RL+

RL-

FL+

FL-

FR+

FR-

ACC

MEMORY

ILL

GND

REMOTE

TEL

TEL MUTING

ILLUMINATION
   CONTROL

PARKING
  BRAKE

14   YG PARKING 

1
3
5
7

2
4
6
8

NC BR

NC YL
BL/WH OR/WH

RD BK

1
3
5
7

2
4
6
8

VI

GY

WH

GN

VI/BK

GY/BK

WH/BK

GN/BK

BK

RD

BL

WH

BR

Black

Red

Blue

White

Brown

GN Green

VI Violet

GY Gray

YL Yellow

OR Orange

RR Rear Right

FR Front Right

FL Front Left

RL Rear Left

REMOTE Remote

ILL Illuminations Control

ANT

ACC

TEL

Auto Antenna

ACC Line

Telephone Muting

GND Ground

MEMORY Memory Backup Battery+

YG Yellow Green

PARKING Parking Brake
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ÍÝØÛÓßÌ×Ý Ü×ßÙÎßÓÍ
ÜÊÜñÝÜ ÎÛÝÛ×ÊÛÎ

Ò±òÓßïéíÍÝØ

îððëñí

ÕÜóÜÊëïèè

ÝÑÐÇÎ×ÙØÌ      îððë Ê·½¬±® Ý±³°¿²§ ±º Ö¿°¿²ô Ô·³·¬»¼ò

ß®»¿ ­«ºº·¨

ËÚ óóóóóóóóóóóóóóóóóóóóóóóóóó Ý¸·²¿

Ý±²¬»²¬­

Þ´±½µ ¼·¿¹®¿³

Í¬¿²¼¿®¼ ­½¸»³¿¬·½ ¼·¿¹®¿³­

Ð®·²¬»¼ ½·®½«·¬ ¾±¿®¼­

îóï

îóî

îóë ¬± é

ÝÜóÎÑÓ Ò±òÍÓÔîððëðí

                    
                                             
                          



ÿ Þ«®®­ º±®³»¼ ¼«®·²¹ ³±´¼·²¹ ³¿§ ¾» ´»º¬ ±ª»® ±² ­±³» °¿®¬­ ±º ¬¸» ½¸¿­­·­ò Ì¸»®»º±®»ô 

°¿§ ¿¬¬»²¬·±² ¬± ­«½¸ ¾«®®­ ·² ¬¸» ½¿­» ±º °®»º±®³·²¹ ®»°¿·® ±º ¬¸·­ ­§­¬»³ò

Í¿º»¬§ °®»½¿«¬·±²

ÿ Ð´»¿­» «­» »²±«¹¸ ½¿«¬·±² ²±¬ ¬± ­»» ¬¸» ¾»¿³ ¼·®»½¬´§ ±® ¬±«½¸ ·¬ ·² ½¿­» ±º ¿² 

¿¼¶«­¬³»²¬ ±® ±°»®¿¬·±² ½¸»½µò
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Þ´±½µ ¼·¿¹®¿³

ÌËîï

ÚÓñßÓ ÌËÒÛÎ
ßÒÌ

×Ýíðï

ÐÑÉÛÎ

ßÓÐ
×Ýîðï

ÜÎ×ÊÛÎ

Óßð ¬± Óßïï

ÓÜÏð ¬± ÓÜÏïë

ÜÏÓðôÜÏÓï

ÞßðôÞßïôÓÝÕ
ÒÉÛôÒÝÍÓ

ÒÝßÍôÒÎßÍ×Ýíçç

ÍÜÎßÓ

ÜÊÜ ­»½¬·±²

Ð×ÝÕ ËÐ

×Ýíðï

ÜÊîòï

×Ýìïï

ßÓÐ

ÔóÝØ

ÎóÝØ

ÚÑÝËÍ

ú

ÌÎßÝÕ×ÒÙ

ÝÑ×Ô

ßôÞôÝôÜôÛôÚ

ÚïÝÜôÚîÝÜ

ÚïÜÊÜôÚîÜÊÜ

Ïïðï

Ïïðî

ÔÐÝÑï

ÜÊÜÔÜÝËÎÔÜõ

Ïïðí

Ïïðì

ÔÐÝÑî

ÝÜÔÜÝËÎÔÜõ

ÚõôÚó

ÌõôÌó

Ó
ÔÑßÜúÚÛÛÜ

ÓÑÌÑÎ

×Ýîëï

ÍÐ ÓÑÌÑÎ

ÜÎ×ÊÛÎ

ÚÔÓõ

ÚÔÓó

ØïõôØïó

ØîõôØîó
ØíõôØíó

ÍÓï ¬± ÍÓí

Ó
ÍÐ×ÒÜÔÛ

ÓÑÌÑÎ

ÍÉï ¬± ÍÉí
ÍÉï ¬± ÍÉí

ÍÉìôÍÉë

ÍÉìôÌÎÊÍÉ

ñÜÎÊÓËÌÛ
ÌÎÜÎÊ

ÚÑÜÎÊ

ÊØßÔÚ

ÌÎÍÜÎÊ
ÜÎÊÝÑÒÌ

ÔÓ

ÍÐÜÎÊ
ñÍÐÓËÌÛ

ÚÙ

ÛÈßÜÌð ¬± ÛÈßÜÌïë
ÛÈßÜÎïê ¬± ÛÆßÜÎîð

ÛÈÜßÌð ¬± ÛÈÜßÌïë

ÒÛÈÑÛôÒÛÈÝÛ

ÒÛÈÉÛ ×Ýíçè

ÚÔßÍØ ÎÑÓ

×Ýìðï

Üñß

ßÑËÌí

ÞÝÕ

ÔÎÝÕ
ÐÝÓÝÔÕ

ÜßÝÐÜÒ

ÜßÝÑÝÍ

ÜÝÔÕ
ÜÜßÌß

ßÑËÌÔõ

ßÑËÌÔó

ßÑËÌÎõ
ßÑËÌÎó

ÍÉïôÍÉì

×Ýïêï

ÛòÊÑÔËÓÛ

ÜÊÜÔ

ÜÊÜÎ

Ô×ÒÛóÔ

Ô×ÒÛóÎ
Ô×ÒÛ ×Ò

Ó¿·² ¿³°´·º·»® ­»½¬·±²

Ì«òÔ

Ì«òÎ

ÝØÔ

ÝØÎ

ÝØßÒÙÛÎ

ÍÝÕ
Í×ñÍÑ

×Ýèðï

ÖÊÝ ÞËÍ

ÞËÍÍÑ

ÞËÍÍÝÕ
ÞËÍ×ÒÌ

×ñÑôÍ×ñÍÑ

ÕÛÇð ¬± ÕÛÇî

Ü×ÓÑËÌ

ÔÝÜÝÔ

ÔÝÜÜß
ÔÝÜÝÛ

ÛÒÝïôÛÒÝî

ÎÛÓÑÝÑÒ

×Ýéîï

ÝÐË

ÍòÓÛÌÛÎ
×ÚÝÝÑÒÌôÍÜñÍÌ

ÊÑÔÜß
ÊÑÔÝÕ

ÊÑÔÓËÌÛ

ÍßÝÔÕ

ÍßÑËÌ

ÕÛÇð ¬± ÕÛÇîôÜ×ÓÑËÌ

ÔÝÜÝÔôÔÝÜÜßôÔÝÜÝÛ

ÛÒÝïôÛÒÝîôÎÛÓÑÝÑÒ

ÞËÍÍÑôÞËÍÍÝÕ
ÞËÍ×ÒÌô×ñÑôÍ×ñÍÑ

×Ýéîí

ÎÛÍÛÌ

ÎÛÍÛÌ

Íéîí

ÎÛÍÛÌ

ÍÉ

×Ýíï

ÐÔÔ

ÐÔÔÜ×ôÐÔÔÜÑ

ÐÔÔÝÛôÐÔÔÝÕ

ÑËÌÔÚ
ÑËÌÎÚ

ÑËÌÔÎ

ÑËÌÎÎ
ÍÐÛßÕÛÎ

ú

ÞßÌÌÛÎÇ

ÚÎÑÒÌ Ôõ

ÚÎÑÒÌ Ôó
ÚÎÑÒÌ Îõ

ÚÎÑÒÌ Îó

ÎÛßÎ Ôõ

ÎÛßÎ Ôó
ÎÛßÎ Îõ

ÎÛßÎ Îó

ÑËÌÔÎ
ÑËÌÎÎ

Ô×ÒÛ ÑËÌ

Ó

ÚßÒ

ÓÑÌÑÎ

ÝÑÓÐÑÍ×ÌÛ Ê×ÜÛÑ

ÑËÌ

×Ýìïï 

Ê×ÜÛÑ

ßÓÐ

ÊÑËÌ

×Ýçðï

ÎÛÙËÔßÌÑÎ

ßÝÝ
ÎÛÓÑÌÛ

ÐÑÒ

ßÒÌ

×Ýçêï

×Ýçêî

ÔÛÊÛÔ

ÝÑÒÊò

ÔÎÓËÌÛ

ËÝÍôÍÝÍ
ÍÝÔÕ

ËîÍÜÌôÍîËÜÌ

ÝÐËÎÍÌ

ÔÎÓËÌÛ

ËÝÍôÍÝÍ

ÍÝÔÕ
ËîÍÜÌôÍîËÜÌ

ÝÐËÎÍÌ

ÚßÒ

ÛÐÜß×
ÛÐÜßÑ

ÛÐÝÔÕ ×Ýéîî

ÛÐÎÑÓ

×Ýìèï

ÛÐÎÑÓ

ÛÐÜ×
ÛÐÜÑ

ÛÐÍÕ

ÛÐÝÍ

ÍÛÛÕ

ÓÑÒÑ

ÚÓñßÓ

ÜßÝìÑËÌô×ÛÝÑËÌ
ÔÎÓËÌÛôËÝÍôÍÝÍ

ÍÝÔÕôËîÍÜÌôÍîËÜÌ

Ü×Ù×ÌßÔ

ÑËÌ

ÌÈ

×Ýêðî

ÎÛÓÑÝÑÒ

×Ýêðï
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