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CLASS 1 LASER PRODUCT :
Product complies with DHHS rules CFR subchapter J part
-1040:10 at date of manufacture.

DANGER —invisible laser radiation when open and interlock
failed or defeated. Avoid direct exposure to the beam.

CAUTION —use of all controls, adjustments or performance
of procedures other than those specified herein may result in
hazardous radiation exposure.

~
Be Careful of the Laser Pickup

Although you cannot see it from the outside, a laser pickup is
located under the disc tray and a precision lens is built in it.
Since the laser pickup, including the lens element, is
especially sensitive to dust, keep the disc tray closed when
not in use. Also do not put your hand inside the unit.
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SPECIFICATIONS

System
Signal Detection
Error Correction
Sampling Frequency (Disc)
D/A Conversion Frequency
Quantization
Channels
Frequency Response
Total Harmonic Distortion
Dynamic Range
Signal-to-Noise Ratio
Channel Separation
Wow & Flutter
Line Output Level/

Load Impedance

: Compact Disc Digital Audio
: 3-Beam Semiconductor Laser
: CIRC System

. 44 . 1kHz

. 88.2kHz

. 16 Bit Linear

: 2 Channel Stereo

. 4Hz—20kHz £0.5dB

1 0.01% (1kHz)

: 100dB

. 98dB

: 80dB (1kHz)

: Immeasurable

: 2.0V/10k Ohms

Adjustment of this unit requires following measuring

instruments and jigs.

® Oscilloscope (3 or more modes, 100MHz, X-Y input

possible} 1740A

Distortion Meter 339A

Jitter Meter MUM-634

Test Discs:

Dual Channel Voltmeter (ACVM) MN445B

Frequency Counter FT-2752
Optical Power Meter LPM800O

Low Freguency Oscillator (A. F. OSC) 3312A
Turntable Base Space Jig SJ-300
Diffraction Grating Screwdriver SD-300

Philips Test Sample 5 814 125-2 (Non-Scratched)
-Philips Test Sample 5A 814 126-2 (Scratched)

Sony Type III

Power Supply

Weight
Accessories

General model

Canada model
Power Consumption
Dimensions (W x H x D)

: AC 220/240V, 50/60Hz
. AC 120V, 60Hz
1 18 Watts

(443 x 103 x 285 mm)

1 10.2lbs. (4.6kg)

. Stereo Connecting Cords,
Remote Control,
AA Battery (x 2)

Specifications and components subject to change without notice. Overall
performance wilt be maintained or improved.

IMPORTANT

Before plugging the unit in, be sure to remove the transpor-
tation screws on the bottom of the unit.

1.

2.
3.

Place a cloth under the unit in order to prevent it from
being scratched.

Turn the unit upside down.

Remove the three transportation screws with a screw
driver, as shown in the illustration below.

NOTE: Be sure to tighten screws by the reverse procedure
before transporting the unit.

217427 x4-1116" x 11-1/2"




SAFETY PRECAUTIONS

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

a. Be sure that no built-in protective devices are defective
and/or have been defeated during servicing.

(1) Protective shields are provided to protect both the
technician and the customer. Correctly replace all
missing protective shields, including any removed
for servicing convenience.

{2) When reinstalling the chassis and/or other assembly
in the cabinet, be sure to put back in place all
protective devices, including, but not limited to,
nonmetallic control knobs, insulating fishpapers,
adjustment and compartment covers/shields, and
isolation resistor/capacitor networks.

Do not operate this instrument or permit it to be
operated without all protective devices correctly
installed and functioning.

b. Be sure that there are no cabinet openings through
which an adult or child might be able to insert their
fingers and contact a hazardous voltage. Such openings
include, both "are not limited to, excessively wide
cabinet ventilation slots, and an improperly fitted and/or
incorrectly secured cabinet back over.

c. Leakage Current Hot Check—With the instrument
completely reassembled, plug the AC line cord directly
into a 120V AC outlet. (Do not use an isolation trans-
former during this test.) Use a leakage current tester
or a metering system that complies with American
National Standards Institute (ANSI} C101.1 ‘’Leakage
Current for Appliances’* and Underwriters Laboratories
(UL) 1270, (34.6). With the instrument AC switch first
in the ON position and then in the OFF position, measure
from a known earth ground {metal waterpipe, conduit,
etc.) to all exposed metal parts of the instrument (anten-
nas, handle bracket, metal cabinet, screwheads, metallic
overlays, control shafts, etc.), especially any exposed
metal parts that offer an electrical return path to the
chassis. Any current measured must not exceed 0.5
milliamp. Reverse the instrument power cord plug in
the outlet and repeat test. ANY MEASUREMENTS NOT
WITHIN THE LIMITS SPECIFIED HEREIN. INDICATE
A POTENTIAL SHOCK HAZARD THAT MUST BE
ELIMINATED BEFORE RETURNING THE INSTRUMENT
TO THE CUSTOMER.

AC Leakage Test

LEAKAGE
CURRENT {READING SHOULD
TESTER NOT BE ABOVE
DIVICE 0.5mA)
UNDER
TEST
TEST ALL
EXPOSED METAL
SURFACES
2-WIRE CORD

@ ALSO TEST WITH

PLUG REVERSED
(USING AC ADAPTER
PLUG AS REQUIRED) N

" EARTH
GROUND

d. Insulation Resistance Test

(1) Unplug the power supply cord and connect a jumper
wire between the two prongs of the plug.

{2) Turn on the power switch of the instrument.

(3} Measure the resistance with an ohmmeter between
the jumpered AC plug and each exposed metallic
cabinet part on the instrument, such as screwheads,
antenna, control shafts, handle brackets, etc. The
reading should be as shown below. If it is not within
the limits specified, there is the possibility of a shock
hazard, and the instrument must be repaired and
rechecked before it is returned to the customer.

e. Insulation Resistance Test Cold Check

(1} Unplug the power supply cord and connect a jumper
wire between the two prongs of the plug.

(2) Turn on the power switch of the instrument.

(3) Measure the resistance with an ohmmeter between
the jumpered AC plug and each exposed metallic
cabinet part on the instrument, such as screwheads,
antenna, control shafts, handle brackets, etc. When
the exposed metallic part has a return path to the
chassis, the reading should be between 1 and 5.2
Megohm. When there is no return path to the
chassis, the reading must be ““infinite’’. if it is not
within the limits specified, there is the possibility of
a shock hazard, and the instrument must be repaired
and rechecked before it is returned to the customer.

ANTENNA
TERMINAL™

EXPOSED
METAL
PART

OHM METER

PRODUCT SAFETY NOTICE

Some electrical and mechanical parts have special safety
related characteristics which are often not evident from
visual inspection, nor can the protection they give neces-
sarily be obtained by replacing them with components rated
for higher voltage, wattage, etc. Parts that have special
safety characteristics are identified by shading, by (A} on
schematics and parts listed. Use of a substitute replacement
that does not have the same safety characteristics as the
recommended replacement part might create shock, fire,
and/or other hazards. Products Safety is under review
continuously and new instructions are issued whenever
appropriate. ;

SERVICING PRECAUTIONS

CAUTION: Before servicing instruments covered by this
manual and its supplements, read and follow the SAFETY
PRECAUTIONS on this page.

NOTE: If unforeseen circumstances created conflict be-
tween the following servicing precautions and any of the
safety precautions, always follow the safety precautions.
Remember: Safety First,
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General Servicing Precautions

a. Always unplug the instrument AC power cord from

the AC power source before:

(1) Removing or reinstalling any component, circuit
board, module, or any other instrument assembly.

(2) Disconnecting or reconnecting any instrument
electrical plug or other electrical connection.

(3) Connecting a test substitute in parallel with an
electrolytic capacitor in the instrument.
Caution: A wrong part substitution or incorrect
polarity installation of electrolytic capacitors may
result in an explosion hazard.

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

c. Do not apply AC power to this instrument and/or any
of its electrical assemblies unless all solid-state device
heat sinks are correctly installed.

d. Always connect a test instrument’s ground lead to the
instrument chassis ground before connecting the test
instrument positive lead. Always remove the test instru-
ment ground lead last.

NOTE: Refer to Safety Precautions on Page 3.

(1) The service precautions are indicated or printed on
the cabinet, chassis or components. When servicing,
follow the printed or indicated service precautions and
service materials.

(2) The Components used in the unit has a specified
conflammability and dielectric strength. When replac-
ing any components, use components which has the
same ratings. Components marked {A) in the circuit
diagram are important for safety or for the character-
istics of the unit. Always replace with the appointed
components.

(3) An insulation tube or tape is sometimes used and
some components are raised above the printed wiring
board for safety. The internal wiring is sometimes
clamped to prevent contact with heating components.
Install them as they were.

(4) After servicing, always check that the removed screws,
components and wiring have been installed correctly
and that the portion around the service part have not
been damaged and so on. Further check the insulation
between the blades of attachment plug and accessible
conductive parts.

Insulation Checking Procedure

Disconnect the attachment plug from the AC outlet and turn
the power on. Connect the insulation resistance meter
{600V) to the blades of the attachment plug. The insula-
tion resistance between the each blade of the attachment
plug and accessible conductive parts (Note 1} should be
more than TM-ohm.

Note 1: Accessible Conductive Parts including Metal
panels, Output jacks, etc.

ELECTROSTATICALLY  SENSITIVE (ES)
DEVICES

Some semiconductor (solid state) devices can be damaged
easily by static electricity. Such components commonly
are called Electrostatically Sensitive {(ES) Devices. Examples
of typical ES devices are integrated circuits and some field-
effect transistors and semiconductor ‘'chip’’ components.

The following techniques should be used to help reduce the

incidence of component damage caused by static electricity.

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

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

3. Use only a grounded-tip soldering iron to solder or un-
solder ES devices. )

4. Use only an anti-static solder removal device. Some
solder removal devices not classified as "'anti-static’’
can generate electrical charges sufficient to damage ES
devices.

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

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

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

CAUTION: Be sure no power is applied to the chassis
or circuit, and observe all other safety precautions.

8. Minimize bodily motions when handling unpackaged
replacement ES devices. (Otherwise harmless motion
such as the brushing together of your clothes fabric or
the lifting of your foot from a carpeted floor can generate
static electricity sufficient to damage an ES device).
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CONTROLS AND FUNCTIONS
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DIGITAL AUDIG

COMPACT DISC PLAYER

@POWER SWITCH
Pressing this switch will turn on the power. Press the switch
again to turn the power off.

@ DISC TRAY
By pressing the "OPEN/CLOSE" button, the tray onto which
the discs are loaded will slide out.

© OPEN/CLOSE BUTTON

Press this button to open or close the DISC TRAY. Press it
once to make the DISC TRAY slide out, and again to make the
DISC TRAY slide in.

OTRACK NUMBER DISPLAY
Displays the track number of the song being played or the song
entered in the memory. Blinks during selection.

OFUNCTION DISPLAY

: Flashes when DISC TRAY is opened or closed. The
indicator will light up when the disc has been correctly
loaded and the unit is in the standby mode. It will
continue to be lit during playback.

: Lights up during playback, blinks when in pause, goes
out when in stop.

[=]

:

OPLAY/PAUSE BUTTON

Press this button to start playback. Pressing this button during
playback activates the pause mode. Playback continues when
this button is pressed again.

. Lights during memory playback, blinks when in mem-
ory programming.

Lights when repeat playback has been programmed.

: Lights during repetition of one section of the disc.

@ STOP/CLEAR BUTTON

Press this button to stop playing a disc or to cancel the pause
mode. Press the button once again to erase the memory
program.

© <1 <1 BUTTON (PROGRAM SELECTION)

Pressing this button once skips playback backward to the
beginning of the present program. Pressing it once more skips
it to the beginning of the previous program, pressing it twice
skips it to the beginning of the program before that, and so on.

O > > BUTTON (PROGRAM SELECTION)

Pressing this button once skips playback forward to the
beginning of the next program. Pressing it twice skips it to the
beginning of the program after that, and so on.

® <1<1 BUTTON (REVERSE)

Pressing this button starts low speed reverse. Holding the
button down longer than two seconds changes the reverse
mode to high speed. Sound can be heard at a reduced level in
this mode.

® > BUTTON (FAST-FORWARD)

Pressing this button starts low speed fast-forwarding. Holding
the button down longer than two seconds changes the
fast-forward mode to high speed. Sound can be heard at a
reduced level in this mode.

®MEMORY BUTTON

Used to program the memory for non-sequential playback of
disc tracks. Up to 15 program selections can be stored in the
memory.

®REPEAT BUTTON

Pressing this button enables continuous repeat playback of the
disc. Pressing this button again disables the repeat playback
mode. Pressing this button while in memory playback repeats
the programs stored in the memory.

@ A-B REPEAT BUTTON

Pressing this button while in playback marks the start position
for the repeat function. Pressing it again marks the finish
position and restarts the playback from the start position.

©®REMOTE CONTROL SENSOR
Receives signals from the supplied remote control unit.




REMOTE CONTROL

Use the remote control unit within the range shown in the
diagram below.

PLAY/PAUSE STOP/CLEAR
=00 =]
<3=<] [ =]
.1' ]| skipmRACK
-3 >
]': 1| searcu

XX

MEMORY  REPEAT A-B

COMPAET DISC
REMOTE EONTROL

?@ @@?

harman/kardon

@ PLAY/PAUSE BUTTON
Refer to the main unit's Play/Pause Button section.

@ STOP/CLEAR BUTTON
Refer to the main unit's Stop/Clear Button section.

®

Photo Sensor

Remote Control Unit

NOTE: When changing the batteries of the remote control,
insert the batteries with their polarity aligned according to the
diagram on the back of the battery case. 2 AA size (UM-3)
batteries are recommended.

© <11 BUTTON (PROGRAM SELECTION)
Refer to the main unit's <a<d Button section.

O > >{ BUTTON (PROGRAM SELECTION)
Refer to the main unit's == Button section.

© <1<1 BUTTON (REVERSE)
Refer to the main unit's <a<a Button section.

©® > [> BUTTON (FAST-FORWARD)
Refer to the main unit’'s == Button section.

@ MEMORY BUTTON
Refer to the main unit's Memory Button section.

OREPEAT BUTTON
Refer to the main unit’'s Repeat Button section.

O A-B REPEAT BUTTON
Refer to the main unit's A-B Repeat Button section.

r/’”\




DISASSEMBLY PROCEDURES

1. Removal of Cabinet Top (Fig. 1) 5. Removal of CD Player Mechanical Assembly
Remove screws (A), then lift and remove the Cabinet Remove the Cabinet Top, the four screws (F), and the
Top and shown in Fig. 1. CN201~CN206 connectors on the Main P. C. Board.
Lift ﬁ
®—p
P oD 6. Removal of Servo P. C. Board (PCB-2)
\ Remove the Cabinet Top and Cabinet Bottom, six screws
® (G). (Fig. 4)
(©)
Mﬂ@m
L Cabinet
Fig. 1 Bottom
a
2. Removal of Front Panel Assembly »
s Open the disc tray and remove the ornamental front
Vo piece. (Fig. 2) .
Remove the Cabinet Top, the five screws fastening the Fig. 4

Front Panel Assembly (two on top, three on bottom),

then release the catches located on both sides of the .
chassis. Remove the CN201 ~CN206 connectors on the Main

P. C. Board, and remove the CN101 and CN102 con-
nectors on the Servo P. -C. Board.

Remove the hand-soldered circuit, six points (H) on the
Servo P. C. Board. (Fig. 5).

|
|
o o
5 o o @

Push up in the direction 7 |
of arrows. s
Fig. 2 !

3. Removal of Switches P. C. Board (PCB-3) Jd | =1 =8

Remove the Front Panel Assembly, the one screw (B), (PcB-2]
and catches (C). (Fig. 3. ] L] l[

T
4. Removal of Main P. C. Board (PCB-1) Servo P. C. Board

Remove the Cabinet Top and the three screws (D),

support and screw (E} holding the output jack (Fig. 3). Fig. 5
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Fig. 3




DISASSEMBLING THE CD PLAYER MECHANICAL ASSEMBLY

" 1. Removing the Clamper 3. Removing the Optical Pick-up
‘ Removing the two springs at (J) enables you to remove Remove the connector (CN101 and CN102) connected
the Clamper. (Fig. 6) to the Servo P. C. Board. (Fig. 8)
Remove the three screws located at (M) and the Optical
Pick-up can be removed. (Fig. 8} (
()

Fig. 6 Optical pick-up

2. Removing the Disc Tray
Straighten the two catches at (K) and pull out the Disc
Tray.

Fig. 8

® - Servo P. C. Board 4. Removal of Spindle Motor (Fig. 8)

\»/"‘ Perform instructions 3 for removal of the Optical Pick-up.
Loosen and remove the Turntable.

Remove the two screws (L) to allow for removal of
the Spindie Motor.

(Use the turntable base spacer jig to set to the height
of the turntable upon assembiy.) é( ]

Fig. 7

L

POWER CORD REPLACEMENT (FOR SERVICE ENGINEERS OTHER THAN NORTH AMERICA)

In order to prevent fire or shock hazard when replacing the power cord, follow the procedure below to replace the part
with the standard supply parts.

P1
POWER CORD

HOLDER

D )
CABINET BACK \ %/

150mm
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FC$ Focustservo di ffegegce va
5 ==& control computation
FIC. FRF circuit ICK
KP+. KP-
TROF. TRGL. TRHD Trackins servo
HE. TER control
— FEM+. FEM-. FEOF Feed servo et ) 8. 6436MHz
standard clock ;ésT CLOCK
CK. DATA. DSY oscillation ST
timiny control
— - EFM demodutated ]
01-08 ¢ signal buffering * * * *
RAM RAH
10202 =) EF
CXKSB16M AD-A10 xtf RAN address C1.C2 error L6
MR E. OF & control detect lon.
correction VDD
L— and vss
2. s08Y g-— flas
500 O DATA control processing TESTA. TES 8. TESTC.
[ TESTD. TOL
B4, SAMP1 SAMP2 | pac
DAC output QOUT. QSYNC
OTFLG j Disital filter Interface
DEP —
- N
a a
z I 2 POLE 2 POLE POWER
@ » ACTIVE FILTER ACTIVE FILTER HUTING
SAMPLE DE-EMPHASIS 0301 2SAl115 0305 25A111S Q55
HOLD 9309 2502878 Q303 25C2603 9307 2502603 2502878
24 CON%QTER L/R SWITCH
Q0UT DE EMPHASIS CONTROL
Mo — 4218 25A1115
lasyng|  1C206 1c207 Q219 RN1203
PCHS6P HD140538P
SAMPLE DE-EMPHASIS 2 POLE 2 POLE POWER
HOLD @310 2562878 ACTIVE FILTER ACTIVE FILTER HUTING
@302 25A1115 @306 25A1115 @54
9304 2502603 9308 2502603 2502878
I | POWER ON MUTING
DRIVER
POWER SUPPLY #11V i @51 2502603
@5 25C2236 852 25C2603
Q6 25A966 sl @53 2SA1115
POWER P1
AC 120V, 60Hz
POWER SUPPLY 15V
Q1 25A966 e — — — — o ——— — — — -
42 25A1115
03 2502603 | General model |
Q4 2502236 | 2000 P |
| 220V AC 220/240V, |
Vo s1
| S POVER 50/60Hz |
POWER SUPPLY
= 15V VOLTAGE |
| SELECTOR
Q7 2503422 | |
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ADJUSTMENT PROCEDURE

1. Meters and Jigs 2. Adjustment Points

2-1 VR and TP Layout for Servo P. C. Board Adjustment

CD Player Mechanical {
PCB2 Assembly %
Servo P. C. Board

o— FOC
+—— TRC

Diffraction Grating
Adjusting Screw

CN102

Oscilloscope (3 or more modes, 100MHz, X-Y input possible)

FOl
£
R i
{00 502353511C103 | 1)
1 8 TR
it
LI el
Jitter -
Inclination TRI Q«’
Adjusting Screw / L 54
i (Bottom View) VR1 P T
Dual Channel Distortion Meter Frequency Counter Optical Power Meter p ‘_1_ ______
Voltmeter CN101 GN
_____ ]
(ACVM) oo DA
% C121 C120
= 7 =\
FS ES TES Qll§ v 9

Diffraction Grating Screwdriver
SD-300

10

)

®
nO
[ J

O
@
8

Jitter Meter

Low Frequency Oscillator
(A. F. OSC)

Turntable Base Space Jig
SJ-300

Test Discs

Philips Test Sample 5 814 125-2 (Non-Scratched)
Philips Test Sample A 814 126-2 (Scratched)
Sony Type III

TRG

11C102 8

8
VR103 HFS  VR1Q1 VR1Q2 VR104 VR106 VR105 VR107
€23 A i S O T SO B S S
) v & - & i Y S
— \[\ —
i J m | I
—Kick Gain
—HF Gain — Tracking Offset
L—Tracking G
racking Gain Disc Tray
L— EF Balance
—— Focus Gain
—— Focus Offset
Fig. 9

P
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ADJUSTMENT PROCEDURE

1. Meters and Jigs

Oscilloscope {3 or more modes, 100MHz, X-Y input possible)

Dual Channel Distortion Meter
Voltmeter
(ACVM)

Jitter Meter

Diffraction Grating Screwdriver
SD-300

Frequency Counter Optical Power Meter

Low Frequency Oscillator Turntable Base Space Jig
(A. F. OSC) SJ-300

Test Discs
Philips Test Sample 5 814 125-2 (Non-Scratched)
Philips Test Sample 5A 814 126-2 (Scratched)
Sony Type III



2. Adjustment Points

2-1 VR and TP Layout for Servo P. C. Board Adjustment

CD Player Mechanical

PCB-2 Assembly
Servo P. C. Board

M

Diffraction Grating
Adjusting Screw

FOI

1
1
)

o
o
o
o
o
ol
ol
e

3]

¢

(@]

w
p————————
I_—-——1
————a
_———————

Jitter

Inclination
Adjusting Screw
{Bottom View) VR1
(" cN1o
m———— hl
Lo_os%oe CH
FS ES
FOG
1IC101
{o00o8300]
1 8
V_R_193 HFS VR1Q} VF
LoJd [ . N
t L /Y SR i
N
T

LHF Gain

—Kick Gain

—Tracking Offset

'—Tracking Gain
racking Disc Tray

+— EF Balance

—— Focus Gain

—Focus Offset

Fig. 9




2-2 Coil and TP Layout for Main P. C. Board Adjustment

PCB-1| Main P. C. Board

GND3

TM207

VCO Frequency 1C207

L201

T™201 ;

GND1

1C201
@ 1C202
CN203
TM206
TM202
GND2
1C401 [«
O A N TM205
TM203 6 TM204
Fig. 10
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3. CD Player Mechanical Assembly Adjustment

3-1 Adjustment of Turntable Height (Fig. 11)

(1) Loosen the turntable and insert the turntable base space
jig.

(2) Rotate the turntable, check that there are no gaps or
rattling.

(3) If there is no turntable base space jig, adjust to a height
of 6.9mm.

Turntable Base Space
Jig

Fig. 11

4. Optical Pick-up Laser Power Check

(1) Short-circuit TM203 and TM205 located on the main
P. C. board.

(2} Remove the cabinet top, place the optical power meter
against the pick-up, and check that the power is be-
tween 0.15mW and 0.4mW.

Optical Power Meter

@.‘

Turntable

5. Adjustment of Main P. C. Board

5-1 VCO Frequency Adjustment (Set is No signal).
) Connect the frequency counter to TM202 (CLK) and

GND2. (Fig. 13)
(2) Remove wire connector CN203, turn the power switch
on.

(3) Rotate the L201 core and adjust so that the frequency
counter shows a value of 4.3218MHz +0.02MHz.

(4) After adjusting, turn the power off an connect the
CN203 wire connector.

Frequency Counter

a0

roocof

T™202

GND2

Fig. 13

6. Adjustment of Servo P. C. Board

6-1 Initial Setting of Adjustment Potentiometers
Before adjusting, preset adjustment potentiometers
VR101, 102, 103, 104, 105, 106 and 107 for
mechanical center.

6-2 Disc Used for Adjustment
Test Discs:  Philips Test Sample 5 814 125-2
{non scratched)
Philips Test Sample 5A 814 125-2
(scratched)
Sony Type III.

6-3 Releasing Tracking Servo

(1) Connect oscilloscope to TM201 and GND2. (fig. 14)

(2) Insert the Philips test disc #5 and place the unit in the
play mode. Select track number 12.

(3) Check to make sure that the track number flashes first
and the eye pattern on the oscilioscope stays still.

(4) Defeat the laser interlock by connecting test points
TM203 and TM205 together. In addition, connect
TM206 to the jumper wire between TM203 and
TM205.

(5) Within b seconds after the above step 4, connect GND2
to TM204.

(6) If the disc stops, or, starts spinning VERY VERY fast,
repeat the above steps from item 2.

Oscilloscope

Fig. 14

6-4 Diffraction Grating Adjustment

(1) Connect oscilloscope to TES and GNDA. (fig. 15)

(2) Insert the disc and place the unit in the play mode.

(3) Release the tracking servo.” (Step 6-3)

(4) Adjust diffraction grating screw so that the waveform
becomes maximum.

NOTES

® Use alignment tool part number SD-300 for the diffrac-
tion grating adjustment.

® Adjust at track numbers 8 and 1 of Philips test disc #5.

® There are 2 points where the waveform is maximized
while turning the alignment tool once fully (360°). The
servo system works at only one of them.

Oscilloscope




6-5 Jitter Inclination Adjustment

(1} Connect the jitter meter to TM201 and GND1. (fig. 16)

(2) Insert Philips test disc #5 and place unit in play mode
on track number 9.

(3) Confirm the jitter meter reading does not exceed 3bns.

(4) 1f 3bns is exceeded, remove the disc tray. (Refer to step
2 on page 8.)

(5) Place Philips test disc #5 on the spindie motor.

{6) Put unit into play mode on track number 9.

{7) Adjust the jitter inclination screw (see figure. 9) for
minimum reading.

Jitter Meter

© TM201

Fig. 16 ° GND1

6-bA Jitter Inclination Adjustment (without Jitter Meter)

(1) Remove the disc tray. (Refer to step 2 on page 8.}

{2) Place Philips test disc #5 on the spindle motor.

(3) Put unit into play mode on track number 9.

(4) Connect oscilloscope to TM201 and GND1. (fig. 17)

(5) Adjust the jitter inclination screw until the signal
waveform (eye pattern fig. 18) is distinct and clear.

Oscilloscope

© TM201

Fig. 17 ° GND1
Oscilloscope
[Eye patiem]
A
/] AN
/ N ,&
heeri i /| 2.5Vp-p
NANAA
OTO%S

0.2psec/div time (Horizontal)
0.5V/div (Vertical)

Waveforms 3T-11T
3T, 4T, 5T, 6T, ..., 11T

This portion is referred to as the eye pattern.

The abnormal eye pattern has less distinct tines and smaller

amplitude than that of the good waveform.

Good waveform Abnormal waveform

Adjust so that the good waveform is obtained.

Fig. 18

6-6 Focus Offset Adjustment

(1) Connect the jitter meter to TM201 and GND1. (fig. 16)
(2} Insert the disc and place the unit in the play mode.
(3) Adjust VR101 until the jitter becomes minimum.

6-6A Focus Offset Adjustment (without Jitter Meter}

(1) Connect oscilloscope to TM201 and GND1. (fig. 17)

(2) Insert the disc and place the unit in the play mode.

(3) Adjust VR101 until the signal waveform {eye pattern
" fig. 18) is distinct and clear.

6-7 Focus Gain Adjustment

(1) Connect an audio frequency oscillator with 220k ohm
resistor in series to FOI and GNDA. (fig. 19)

(2) Set the audio frequency oscillator output to 800Hz,
1.5V rpm.

(3) Connect AC volt meter to B.P.F. (fig. 20}

(4) Connect B.P.F. to test point FOG and GNDA and then

to FOC and GNDA. Measure the output level at each

point. (fig. 20)

Insert the Philips disc #5 and place the unit.in the play

mode on track number 8.

(6} Adjust VR102 so that the voltage differential between
FOC and FOG becomes13dB * 2dB.{FOC - FOG =
13dB)

(5

Low Frequency Oscillator
{A. F. OSC)

o
pooo LY}

220kQ
FO
GNDA
Fig. 19
B.P.F.
| 0.047uF }
—A—w—4& o F
H 10kQ G
Dual Channel 0.047yF 210kQ I
Volt Meter u T ]
— 4
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6-8 HF Gain Adjustment

(1) Connect the oscilloscope to TM201 and GND1. (fig. 17)

(2) Insert the disc and place the unit in the play mode.

(3) Adjust VR103 so that the voltage becomes 2.5Vp-p
+0.3V. (fig. 21

“:“;;::: Vp-p
BRI

6-9 EF Balance Adjustment

(1) Connect the oscilloscope (DC input) to TES and GNDA.
(fig. 15)

(2) Insert the disc and place the unit in the play mode.

(3) Release tracking servo. (See step 6-3)

(4) Adjust VR104 so that the amplitude above and below
the zero DC line becomes equal. (Amplitude A =
amplitude B} (fig. 22)

Fig. 21

NOTE: Instead of using the DC input of a oscilloscope you
may also use a DC null voltmeter for this alignment.

A
B
Fig. 22
A=B

6-10 Tracking Offset Adjustment

(1) Switch the power switch on and slide the disc tray out
by pressing the open/close button.

(2) Connect the oscilloscope (DC input) to TRC and GNDA.
(fig. 23)

(3} Adjust VR105 for zero volts DC +20mV.

NOTE: Instead of using the DC input of a oscilloscope you
may also use a DC null voltmeter for this alignment.

Oscilloscope

TRC
GNDA

Fig. 23

6-11 Tracking Gain Adjustment

(1} Connect the audio frequency oscillator with 220k ohm
resistor to TRl and GNDA. (fig. 24)

(2) Set the audio frequency oscillator for 800Hz, 20mV.

(3) Connect AC voltmeter to B.P.F. (fig. 25)

(4) For the measurements indicated below it is convenient
to connect extending wires to TRG, TRC and GNDA.

(6) Insert the Philips test disc #5 and place the unit in the
play mode on track number 8.

(6) Connect B.P.F. to test point TRG and GNDA and then
to TRC and GNDA. Measure the output level at each
point. (fig. 25)

(7) Adjust VR106 so that the voltage difference between
TRG and TRC becomes 14dB #*2dB. (TRG—-TRC=
14dB})

(8} Check tracking offset in step 6-10 and repeat step 6-10
and step 6-11 if necessary.

Low Frequency Oscillator

{A. F. 0SC)
et
*9
220kQ
TRI
GNDA
Fig. 24
B.P.F.
I 0.0474F 1
—w—4—o TRG
H 10k |

Dual Channel

Volt Meter ) u

6-12 Kick Gain Adjustment

{1} Connect oscilloscope external trigger input to TM207
and GND3. Connect oscilloscope vertical input to
TM201 and GND1. (fig. 26)

(2) Insert the Philips test disc #5 and place unit in pause
mode on track number 1.

(3} Adjust VR107 so that the amplitude of the waveform
becomes the same at A and B. {fig. 27)

Oscilloscope

O GND1

Trigger ¢ TM201
Input T——0 TM207
GND3

Fig. 26

Fig. 27
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7. Operation Check

7-1 Playability

Use the Philips Test BA (scratched) test disc, play
the following portions and make sure no tracks are
jumped.

(1) Wedge (Interruption)

700um Selection 8 0'00"*—0'30"’

(2) Btack Spot (Black Dot)

600um Selection 13 4'10''—Selection 14 0'30""

(3) Fingerprint

Selection 19 0°'00"'—0'30""

7-2 Discs for Adjustments

:{ Frequency Response SONY TEST CD TYPE III

20Hz—20kHz +0.5dB/-1.5dB

Distortion Rate SONY TYPE 1II Selection 1

0.05% or below

SIN SONY TYPE III
Selection 1 PLAY/PAUSE

90dB or greater

Emphasis Response SONY TYPE IIT
Selection 39—41

(39} 1kHz -0.37dB*+0.5dB
(40} bkHz —4.53dB+0.5dB
(41) 16kHz —9.04dB£0.5dB

Cross Talk SONY TYPE IIT
Selection 30 (L),
Selection 34 (R)

70dB or greater

Press the power button in the OFF position.

Place cam gear in position as indicated in figure A. Make
sure the disc drawer switch is in the position as in-
dicated. If is not, rotate cam gear counterclockwise until
disc drawer switch is in the position as indicated in figure
A.

Push the drawer in all the way. Bend drawer catches
upward to prevent drawer from sliding out of unit.

Press the power button in the ON position.

Press the open/close button. The drawer should move
outward all the way into the "‘load’’ position.

Press the open/close button. The drawer should move
inward all the way into the ‘‘play’’ position.

. Reinstall clamper while making sure that clamper pin in-
" serts into cam gear on the outside edge of the spring.

INSTALLATION OF DISC DRAWER AND CLAMPER

Figure A




TROUBLE SHOOTING

1. Does not initialize

Door ¢

"’DISC SET'* display does not go off

Is pick-up laser output normal?

3

» ® Check loading circuit

® Pick-up inner switch defective

® Check pick-up slide mechanism (rack
installation etc.)
® Check pick-up FEED motor and circuit

NO
lose
YES
YES
NO
NO
YES
NO

® Check APC circuit
® Check pick-up (laser current)

Is focus search waveform output from IC201 (13 pin}? —————» @ Check focus search circuit

Does pick-up lens move vertically?

i

Do FRF and FZC become ‘'active’’?

Does disc rota

Is eye pattern |

YES

YES

YES

te properly?

YES

evel normal?

(2.5Vp-px0.3V)

YES

NO

® Pick-up defective (laser)

NO

@ Check pick-up connector
@ Pick-up defective (actuator)

® Check focus offset adjustment

NO

® Check for improper turntable height
® Check RF pre-amp circuit
® Check pick-up (photodiode)

NO

® Check spindle motor driving circuit
® Spindle motor defective
® Friction between disc and disc holder

® Focus offset adjustment improper
® Pick-up objective lens dirty
® Check RF pre-amp circuit, RF circuit

AN

4

o)

NN

X

4

5 y

Eye Pattern

17
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s TM207 kick pulse waveform normal?

Is bit synchron

YES

ization normal?

NO

NO

Bit Synchronization Waveform

||

TM201 Waveform

e

HHH-HHH

|

IR

Pause Waveform

T T T
TM201 Waveform

"‘\ Lot
/ "
M"« \"‘ "
T TM207 Waveform
——
REV Waveform

TM201 Waveform

j\

3

™
=3

TM207 Waveform

® PLL adjustment improper
® Friction between disc and disc holder

— ® Check tracking control circuit

FF Waveform

® Check 1C201 control pin {22 and 23)

]

TM201 Waveform

TM207 Waveform

Cue Wavefor

TM201 Waveform

TM207 Waveform

1

REW Wavefo

m

TM201 Waveform

-
3

TM207 Waveform

-
S

PN




2. No sound is produced

NO
(054 and Q55 are off ® Muting driving circuit {Q51, Q52 and Q53)

YES
YES

Is there output at IC207 pin 1 and 7?2 —————————» @ |C207 defective
(Set in PLAY mode)

NO
NO YES
Is PAM wave output from IC206 pin 9? ——————— @ s data being input to ———————— @|C206 defective
IC206 pin b to 72 :
NO

YES ®[C201 defective

NO

Is operation of Q309, Q301, Q305, Q302 ——— @IC201 and IC207 defective
and Q306 normal?

YES

IC207 defective

il EPIPEPETS S I e b L ' PN Y N
HH A A

RAM Waveform IC206 Pin 7 Waveform
(Test Disc: Sony Type III, 1st selection) (Test Disc: Sony Type III, 1st selection)

19




5

3. IC201 Terminal Functions

1 VDD | + 5V power supply terminal.

2 VCOX O | The LC resonance circuit is connected between these terminals.

3 VCOI ! These terminals are used for the VCO clock oscillation {average 8.6436MHz).

4 PCO O | This is the VCO clock control output terminal. This sets the VCO clock oscillation
circuit so that the frequency increases when the average DC voltage between
these terminals is high.

5 vOC | These are the grounding terminals.

9 VSS |

6 EFMX O [ Connect to the EFM signal slice level control circuit.

7 EFMX O | This is the amplification-limited EFM signal output terminal, 8> 7.

The gain of 7>6 is 15.

8 EFMI | input the EFI signat {1—2Vp-p) into this terminal.

10 SYEQ O | This is the monitor output terminal that gives a ''H’’ level signal when the
synchronization signal of the EFM pattern and the synchronization signal of the
internal counter correspond.

1M DM+ O | These are the PWM output terminals, connected to the disc motor drive circuit.

12 DM - O | It is not possible for both terminals to register *'H’’ simultaneously.

13 FCS O | This is the focusing output terminal.

14 FzC I+ | Based on the focus error signal, a “’'L’’ signal will be input when the focus point
is reached.

15 FRF I. | AH"" signal will be entered into this terminal when reflected light is received.

16 HF | The EFM envelope signal (amplitude logic level) is entered into this terminal.

17 TER | The tracking error signal (amplitude logic level) is entered into this terminal.

18 TEST D | [+ [ This test terminal is to be grounded, and contains pull-up resistors.

74 TCL I+ | This test terminal is ungrounded, and contains pull-up resistors.

19 TROF O | This is the output terminal that switches off the tracking signal of the tracking
servo circuit.

20 TRGL O | This the output terminal minimizes the gain of the tracking servo circuit.

21 TRHD O | This the output terminal holds the tracking error signal of the tracking servo
circuit while KP+ or KP— (see below) are being output.

22 KP+ O | These output terminals are for the track kick function, and are connected to the

23 KPP~ tracking servo circuit.

24 FEOF O | This output terminal is used to switch off the input signal of the feed servo circuit.

20




25 FEM + O | These output terminals are for the high-speed feed function, and are connected

26 FEM — O | to the feed servo circuit.

35 wQ O | This reguest output terminal is connected to uCOM, and requests that data be
sent from SVC>uCOM.

36 RIW O | This output terminal is connected to pCOM, and is used for the switching of the
data transmission mode. When R/W ="'L"", data is transmitted from SVC>uCOM,
and when R/W ="H", data is transmitted from pgCOM>SVC.

37 D OUT O | This data output terminal is connected to uCOM. When R/W ="'L"*, data can be
transmitted from SVC>uCOM according to the SCK clock input.

38 D IN | This data input terminal is connected to uCOM. When R/W =""H"’, data is
transmitted from pCOM > SVC according to the SC key clock input.

39 SCK | Connected to uCOM, this terminal is for the clock input, required for data
transmission.

75 XFSY | This is the frame synchronization signal {7.35kHz) input terminal, connected to
the SCG output.

68 o4 O | This is the crystal clock (4.321MHz) output terminal.

33 RCK I+ | Connected to xuCOM, this terminal is for the clock input, required for the subcode
transmission. It is disconnected when not being used.

31 VESY O | This is the VCO frame synchronization signal {average 7.35kHz) output terminal.

30 SUB O | This is the subcode output terminal, connected yCOM.

The subcode can be transmitted from SVC>uCOM, according to the RCK clock
input.

29 DSY O | This is the synchronization signal output terminal for the serial signals (see below).

28 DATA O | This is the seriaf signal output terminal for the 8 bit EFM demodulation signals and
the 5 bit control signals.

27 CK O | This is the VCO clock (average 4.3218MHz) output terminal.

41 VSS | These are the grounding terminals.

78 VSS I

69 TEST A | I+ | These test terminal are ungrounded, and contain pull-up resistors.

70 TESTB | I+

71 TESTC | I+

40 AO O | These are the address output terminals, connected to the RAM address terminals.

42 Al 0

43 A2 0

44 A3 0]

45 Ad 0

21




46' AS O | There are the address output terminals, connected to the RAM address terminals.

47 A6 0]

48 A7 0

49 A8 0

50 A9 0

53 A10 0

51 WE O | This is connected to the RAM WE terminal. When a "L level’’ signal is registered,
the RAM will be set to the WRITE mode.

52 OE O | This is connected to the RAM OE terminal. When a "’L level’’ signal is registered,
the RAM will be set to the READ mode.

54 D8 I/0 | These are connected to the RAM data terminals. The output mode is set when

55 D7 I/0 | the cycle at the data input terminal is WE="'L"’, and the input mode is set when

56 D6 110 | the cycle is WE=""H"".

57 D5 110

58 D4 110

59 D3 110

60 D2 110

61 D1 110

62 DEP O | This is the output terminal for the audio frequency characteristics switching
signals of the audio filter. The emphasis will be required when ""H'’ is registered.

34 b2 O | This is the crystal clock (2.1609MHz) output.

66 SDO 110 | This is the serial signal output for the DAC. Using ¢2 clock beat rate, the signals
are output from LSB in the order of L channel 24 bit—R channel 25 bit.

67 SDSY O | This is the synchronization signal output for the above serial signals.
The level is “"H'* for L channel and “"L"" for R channel.

73 EFLG O | This monitor output terminal depicts the C1 and C2 error correction operation
mode.

76 SAMP 1} O | This is the degliche signal for the respective channels of the DAC analog output.

77 SAMP 2} O

32 VDD | This is the + 5V power supply terminal.

72 VDD |

79 X IN | A crystal oscillator is connected between these terminals, which are used for the

80 X QuUT 0 crystal clock {8 6436MHz) oscillation. )

65 Q ouT O | This is the serial signal output for the DAC.

64 QSYNC | O This is the synchronization signal output for the O OUT

63 DTFLG 0 Error flag to the serial signal output for the DAC.

22
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4. 1C401 Terminal Functions

2 |
3 |
4 R-Si || Remote control serial signal input L |
, |
b 5 I
6 |
7 |
P 8 |
3
9 |
10 |
11 0 :
t
12 0
; 13 0
14 RIW O | Serial communications direction control {—YM3815) H
{command)
L
(data)
15 D ouUT | Command transmission time (756104—3815) . H
16 D IN O | Time data transmission line (3815—-75104) H
17 SCK O | Serial communications clock L
18 |wa || Time data read out demand H s
K
19 |AB | | Key input L
20 REPEAT | Key input L ;
21 MEMO I | Key input : L "
22 FF ! Key input L
23 FR | Key input L
24 FS | Key input L
25 RS Key input L

23




24

26 STOP/ Key input

CREAR
27 PLAY/ Key input

PAUSE
28 OPEN/ Key input

CLOSE
29
30 TEST Test terminal
31
32 VDD + 5V power supply terminal
33 DISC Display output
34 PLAY Display output
35 MEMO Display output
36 REP Display output
37 al 7 segment display (a)
38 b1 7 segment display (b)
39 cl 7 segment display (c)
40 dl 7 segment display (d)
41 é1 7 segment display (e)
42 f1 7 segment display (f)
43 gl 7 segment display (g)
44
45 RST Reset input
46 X2 Oscillator circuit input
47 X2 Oscillator circuit input
48 a2 7 segment display (a)
49 b2 7 segment display (b)
50 c2 7 segment display (c)

e et i 7



51 d2 7 segment dispaly (d)

52 e2 7 segment display (e)

53 f2 7 segment display (f}

54 g2 7 segment display (g)

55

56

57 WSE Disc tray closed position detection switch input
58 OPEN Disc tray open position detection switch input
59 INNER Pick-up inner circumference position detection switch input
60 A-B Display output

61 CLOSE Disc tray closing direction driving output

62 OPEN Disc tray opening direction driving output

63 LD ON Pick-up laser output signal

64 GND GND pin

25




IC BLOCK DIAGRAM

IC101, IC103, IC104,
IC204, IC205, IC208 : M5218L
Dual Operational Amplifier

®
o~

z
1

ouT)
—1INI
+INI
-Vce
+1N2
ouUT2 ™
+vee @

IC105 : STA451C

IC102 : M5219L
Dual Operational Amplifier

ouT!
+iNI
-vee ®
ouT 2
+vee @

IC202 : CXK5816M-15L
2000 word x 8 bit Static RAM

Transistor Array

Microcomputer
EFnL Stice Level VG0 clock osclilation
EENX. EFAX control :loc; control
Synchronous Sub-code
detection Igolatlon
SYEQ demodulation 9CRG
1
- Oisc servo
on. On control
oLV *COH
interface
time
FCS Focustsa[vo dlffegegce
== ontrol computation =
FZC. FRF Tt
KP+. KP-
TROF. TRGL. TRHO Trackiny servo
t
MF. TER control I——'
FEN+. FEN~. FEOF Feed serve IEEA
L Standard clock
K. DATA. BSY oscliiatlon
tiriny control
o EFN demodulated
o1-08 6lsnal fufferins| [ KR K]
RAN
0-A10 RAN adress €1.€2 error
VE. OE control detectfon.
correct lon
and
Z2. 5057 flag
500 DATA control procese Iny
DAC output
OTFLE Disital fitter Interface
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PCO
veox
veoL

SUB. VFSY 2nd
RCK ACOM

DIN
pout

RV ACOM

SCK

XIN
X0uT
XFSY

EFLG

Voo
v§s

TESTA. TESTB. TESTC.
TESTD. TCL

Bi. SAP1 SanP2
}DAC

QOVT. GSYNC

DEP

AlLg 191——4{1? B 8 '_12‘ Yee
Az §§ auti Rov Hemory Hatrix
er
AS7 % Decoder 128 x 128
- [«—0 12 GND
[ »———_EF I ]
13 s oo
170 Gate
Buffer Colusn Decoder
A0 8 O— ]
0F 20 :jE;;
I Buffer
WE 2 jF
170 Buffer
) S ]
§ 17
1/ 1~1/0 8
o =
a [ «© b =
zcn::::lm_l—l |"’1"’"’*’"’°:
Sv==<lCoc a 8
> = > —

1] 7aIlnIIullvsllullnllnllﬂllWIIf»rllfmllfﬂlléslf—l

o =] xout

— o o o
<

o —

- o o

e

r©° o 9o

<

170
170
170
170
170
170
170
170

o o 00 o0 o oo oo o o

(6] asne
63 ] DFOF
[62] pEP
[61] 01
[61] D2
[59] 03
56 ] 04
[57] 05
[5¢] 06
53] 07
B
[53] a0
[52] oE
[51] &
[50] a9
[69] a8
(18] A7
(7] a6
46 | AS
[45] A¢
(1] A3
43| A2
mp
41
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IC203 : NJM2068SD IC206 : PCM56P

Dual Operational Amplifier 16 bit Serial Input D/A Converter
Vec U |, - . . +Vee
o) oie avo @ [BZg| |5 | |EsE —® veor
£ ) A L@ 228 | 2| |55 W nse a0y
N/C (4 - ® Tour
' ok (1 ANA GND
T 121 1] 12] 1] Il 171 TeT 1o - LSI4 LEc (e S.J
Vi A A~ A+ V- B+ B- B8 v+ DATA (& W rF
OUT IN N IN IN OUuT VL (8 ®) Vour
IC207 : HD140538BP IC402, IC403 : TD62504P
Triple-2 channel Multiplexer LED Driver
/" E N
L Voo
o (68—

—

X-COMMON
out ¢ _INF(2)oX

A(ll @ [ .
w
. D E | @) 1x
>
B0 z ,-W_E (2)oy
(8]
1 1 O ‘ 1Y
C(e u P
/e o |t (8)oz
. ! 1 Q
2 ' 1z
INH (@) Do ' 3 P T 4) Z-COMMON
( ’ (i5) Y-COMMON
- -— =
<8 —\) i
Vss VEE |

IC401 : uPD75104-20 {
Microcomputer '

BIT SEU. .
— < BUFFER(16)
T ;
“ * Poi- »

TINER z (—_Porre K Fo0pos
INTBT PROGRAM 5P (8) 21-30 4

COUNTER (12) PRTI K 7Y B1g-p13

1]

BANK

— I o NETIEN e PV
59-62
¥ Gencra Res. C:uM P30-P33

T10 35
PT00/P20 40 Q

f
i

TI1 3

PTOI/P2l 390« oo PNV | //m V20 12.63. 64
ron Pi0pes
PROGRAN 36

SI/PO3 41 @ HENORY N T RAN N (L pors KT ) pso-ps3

_S0/P02 42 @ wes x aerrs Y] awo DATA HEMoRY [NV 10-13
SCK/P01 43 @ CONTROL 320 X 4 BITS ] P60-P63
NS 10 (Owm Xz #50le73

INTO/PIC 30

1T g a3
INTERRUPT 22-25 .
CONTROL C::) [ C:;‘M P90-P93 :

Trx/z" iI g

KN poriiz K] 45748
cLock CLOCK CLOCK | STAND BY CFY cLock [ poriiz ] P120-P123

INT1/P11 29
INT2/P12 28
INT3/P13 27
INT4/P00 44

31-34 [ fa contan | orvIoER | ceneraTor | cowrRoL R o
PTHOO-PTHO3 el J“ P130-P133
53-56
| L B B rres
38 9 8 S7 58 26 7 k
PCL/P22 XI X2 NC Voo Vss RESET ;
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GENERAL UNIT EXPLODED VIEW
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CD PLAYER MECHANISM EXPLODED VIEW
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GENERAL UNIT PARTS LIST

Ref. No.

101
101
102
102
103

103

104
124
125
126
131
139
139
161
164
168
169
170
171
172
173

Part No.

A424-HD300B

- A424-HD300D

A443-HD300A
A443-HD3008
A662-HD300A

A662-HD300B

C119-HD300A
1319-0139
1414-07001
1424-18901
1452-03701
1660-00401
1660-00403
2111-11758
2114-01297
2219-8139
2219-8096
2219-8100
2219-8105
2219-8106
2219-8107

Description

Cabinet Back Ass’'y € €Eo
Cabinet Back Ass'y €D €
Front Panel Ass'y €T &
Front Panel Ass'y @Elio €5
Push Button Ass’y, Memory,
Repeat, A-B Repeat ¢{Ulp €D
Push Button Ass’y, Memory,
Repeat, A-B Repeat €L €I
CD Player Mechanical Ass'y
Foot

Cabinet Top

Cabinet Bottom

Lid

Push Button, Power (I ¢S
Push Button, Power @GLo €
Felt

Bushing

Bracket

Bracket

Bracket

Bracket

Bracket

Bracket

CD PLAYER MECHANISM PARTS LIST

Ref. No.

0~ OB WN -

N = = e o — — am - — —
QWO - aWN ~- O W

Part No.

NBS4R-02

VA6 1B-06
NBS6B-02
PDC1002
PDE1005
PDEI010
PDE007
PDD1004
PDEI022
MLP-3C
PDEIOHI
PDE!009
PDD100I
PDD1002
PDEIGI6
PDEI00I
PDEIOI3

PDE 1002
LSA-1123-16-AU
PDE10I5
PDE026
PDEI024
PGWP26X060025S
PDC1003
PDEI023
PGWP36X080025S
PDE6003
MSW-1585

Description

Spindle’ Motor
Feed Motor
Loading Motor
Chassis

Chassis Support
Roller

Roller Shaft
Turntable
Rubber

Pick-up

Support

Rack Shaft
Pick-up Plate
Rack

Pinion

Bearing

Gear

Gear Shaft
Inner Switch
Idler Gear

Idler Gear B
Idler Gear Shaft
P. Washer

Cum Gear

Cum Shaft

P. Washer

Cum Spring
Open/Close Switch

Ref. No. Part No. Description
174 2219-8108 Bracket
175 2219-8109 Bracket
176 2219-8132 Bracket

. 178 2222-7194 Heat Sink
181 2240-364 Holder
182 2240-7264 Holder
183 2240-7272 Holder
184 2240-7120 Holder
185 2320-7015 Special Screw
190 2651-210189 Spring
193 2327-300629 Screw (3% 6mm)
194 2327-300829 Screw (3%.8mm)
197 2347-300626 Screw (3% 6mm)
201 2347-300646 Screw (3X6mm)
203 2347-301026 Screw (3X 10mm)
204 2347-301046 Screw (3 X 10mm)
205 2347-400646 Screw (4 X 6mm)
211 2327-302029 Screw (3 X 20mm)
212 2412-3022 Spring Washer
213 2401-0343 Washer
214 2132-3014021 Spacer

NOTES

Parts with the following marks are used only in the models

intended for particular markets:
I : U.S.A. model
&L : U.S.A. model Black Version
<P : General model
B> : General model Biack Version

Ref. No. Part No. Description
29 PBE16692 Motor Pulley
30 PDES00I Belt
31 PDEI019 Gear Pulley
32 PDEt025 Gear Pulley Shaft
33 PDEIDI8 Pulley
34 PDEI008 Pinion Shaft
35 PDEI029 Guide B
36 PDB200I Loading Case
37 PDE60OI Lever Spring
38 PDD1003 Lever
39 PDE1028 Rubber Cushion
40 PDE1027 Stopper
41 PDCIOO0I Press Plate
42 PDD1005 Rotational Press
43 PBE14901 . Steel Ball
44 PDEI02] Slider
45 PDEG6002 Rotational Press Spring
46 PDEI031 Press Plate Shaft
47 PDE6004 T.Spring
48 PDEI032 Rubber Cushion B
49 PDE3005 Lead Wire
50 PGSP10A2003 P.Screw
51 PGSP10A2605 P.Screw
52 PGSPI15A3012 P.Screw
53 PGSP10A2608 P. Screw
54 PGSP10A2005 P.Screw
55 PGSL 15A2005 L. Screw




ELECTRICAL PARTS LIST

Ref. No. Part No.

B B

PEBERPEPRPBDBEDB

Pl
Pi
LUGH
LUG2

R3
R4
RII
RI2
RIS
RI16
R17
RI8
RI19
R20
R215
R269

C6
c7
C8
C9
Clo
Cll
Cl2
CI3
Cl4
Cl5
Cl6
C17
Cl8
cl9
c20
C21
c22
c23
C24
C51
C52
C53
C201
C203
C204
C206
c207
C208
C2t1
c212
C213
C214
c2zt
C223
C224
c227
C228
C229
C230
C233
C234
€235
€303
C304
C305
C306
C307
C308

4161-71151
4161-7256
4211-4
4211-4

RESISTORS

5102-1004715
5102-1004715
5102-1004715
5102-1004715
5102-10051 I 7F
5102-1514715
5102-3314715
5102-3314715
5102-3314715
5102-3314715
5102-1014715
5102-4R74715

CAPACITORS
5345.228D04 |
5345-228D04 |
5345-477C041
5345-477C041
5345-228C041
5345.228C04|
5345-227C041
5345-227C041
5345-108C04|
5345-108C041
5345.228C04|
5345-228C04 |
5345-477C04)
5345-477A041
5345-108A04|
5345.227B04 |
5345-227B04|
5345-227804|
5345-227804
5345-227C041
5345-475F04)
5345-106C041
5345-476C04|
5345-105F041
5345-477A041
5353-680534
5342-105F041
5345-106C041
5359-4715851
5359.22585|
5359-332585|
5359-102585 |
5345-107D04
5345-225F041
5345-107D04|
5345-476A095 |
5345-476A095 |
5359-392585 |
5359-392585 |
5345-227C041
5345.226C04|
5345.335D04 |
5359-1535851
5359-153585 |
5359-331585
5359-331585|
5359-68 (5851
5359-68 15851

Description

Power Cord €I ¢I®

Power Cord (& €T2»
Lug Terminal
Lug Terminat

10Q, I/4wW, FR
10Q, /4w, FR
10Q, 1/4W, FR
10Q, 1/4W, FR
10Q, /4w, FR
1500, /4w, FR
330Q, 1/aw, FR
3300, 1/4w, FR
3300, 1/4w, FR
330Q, 1/4wW, FR
1009, 1/4w, FR
4.7Q, 1/4W, FR

2200F/25V, EC
22004F/25V, EC
470uF/ 16V, EC
470uF/ 16V, EC
2200uF/ 16V, EC
2200uF/ 16V, EC
220uF/ 16V, EC
220uF/ 16V, EC
1000xF/ 6V, EC
1000F/ 16V, EC
22004F/ 16V, EC
2200uF/ 16V, EC
470uF/ 16V, EC
4704F/6.3V, EC
1000xF/6.3V, EC
220uF/10V, EC
220uF/ 10V, EC
220uF/10V, EC
220uF/ 10V, EC
2201F/16V, EC
4.7uF/50V, EC
101F/ 16V, EC
4TuF/ 16V, EC

| uF/50V, EC
4701F/6.3V, EC
68pF/500V, MC

| «F/50V, EC
10iF/ 16V, EC
470pF/ 100V, PC
220pF/100V, PC
3300pF/ 100V, PC
1000pF/ 100V, PC
100xF/25V, EC
2.2uF/50V, EC
1004 F/25v, EC
47uF/6.3V, EC
47uF/6.3V, EC
3900pF/ 100V, PC
3900pF/ 100V, PC
220uF/ 18V, EC
22uF/ 16V, EC
3.3uF/25V, EC
0.0154F/ 100V, PC
0.0154F/100V, PC
330pF/ 100V, PC
330pF/ 100V, PC
680pF/ 100V, PC
680pF/ 100V, PC

Ref. No.

G309
C310
C31i
C312
C313
C314
C315
C316
C317
C318
Cc319
C320
C321
C322
€323
C324
C424

iIC201
1C202
1C203
IC204
IC205
IC206
1C207
1C208
IC401
1C402
IC403

Ql

03
04
Q5

Q7
Q51

Q52

Q53

Q54

055

0201
0202
0203
Q204
0205
0206
0207
0208
Q209
0210
Q211
Q212
Q213
Q214
0215
Q218
0219
0221
Q222
0223
Q301
0302
0303
Q304
Q305
Q306
0307
Q308
Q309

Part No.

5345-476C095|
5345-476C0951
5345-476C0951
5345-476C0951
5359-1025851
5359-1025851
5359-8225851
5359-8225851
5345-476C0951
5345-476C0951
5345-476C095|
5345-476C095|
5345-227C041|
5345-227C041
5345-227C04 1
5345-227C041
5345-226C04|

Description

4TuF/ 16V, EC
4TuF/ 16V, EC
47uF/ 16V, EC
47uF/ 16V, EC
1000pF/ 100V, PC
1000pF/ 100V, PC
8200pF/ 100V, PC
8200pF/ 100V, PC
4TuF/ 16V, EC
4TuF/ 16V, EC
47uF/ 16V, EC
ATuF/ 16V, EC
220 uF/ 16V, EC
220uF/16V, EC
220 uF/ 18V, EC
220 uF/ 18V, EC
22uF/ 16V, EC

INTEGRATED CIRCUIT

5654-YM3815
5654-CXK5816M
5653-NJ2068SD
5652-M5218L
5652-M5218L
5654-PCM56P
5654-HD 140538
5652-M5218L
5654-75104-20
5654-TD62504P
5654-TD62504P

TRANSISTORS
5611-966(Y)
5613-2236(Y)
5613-2603(F)
5611-1115(F)
5613-2236(Y)
5611-966(Y)
5613-3422(Y)
5613-2603(F)
5613-2603(F)
5611-1115(F)
5613-2878(B)
5613-2878(B)
5613-535(B)
5613-2603(F
5613-2603(
5613-2603(
5613-2603(
5613-2603(F
5613-2603(F
5613-2603(F)
5614-667(C)
5612-647(C)
5614-667(C)
5612-647(C)
5614-667(C)
5612-647(C)
5613-2603(F)
5611-1115(F)
5613-RN1203
5613-RN1203
5611-966(Y)
5611-1115(F)
5611-1115(F)
5611-1115(F)
5613-2603(F)
5613-2603(F)
5611-1115(F)
5611-1115(F)
5613-2603(F)
5613-2603(F)
5613-2878(B)

)
F)
F)
F)
)
)

YM3815
CXK5816M-15L
NJM2068SD
M5218L
M5218L
PCM56P
HD14053BP
M5218L
#PD75104-20
TD62504P
TD62504P

2SA966(Y)
25C2236(Y)
2SC2603(F)
2SA1115(F)
25C2236(Y)
2SA966(Y) |
25C3422(Y) |
25C2603(F)
25C2603(F)
2SA1115(F)
25C2878(B)
25C2878(B)
25C535(B)
25C2603(F)
25C2603(F)
2SC2603(F)
25C2603(F)
25C2603(F)
25C2603(F) :
25C2603(F) /
25D667(C)
25B647(C)
2SD667(C)
25B647(C)
25D667(C)
2SB647(C) s
2SC2603(F) i
2SA1115(F) :
RN1203

RN 1203
2SA966(Y)
2SA1 1 15(F)
2SA1115(F)
2SA1115(F)
25C2603(F)
25C2603(F)
2SA1115(F)
2SA1 1 I15(F)
2SC2603(F)
2SC2603(F)
25C2878(B)

31
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Ref. No. Part No.
Q310 5613-2878(B)
Q424 5613-2603(F)
Q422 5613-2603(F)

DIODES

DI 5632-85277B-6
D2 5632-85277B-6
D3 5632-55277B-6
D4 5632-55277B-6
D5 5632-§5277B-6
D6 5632-85277B-6
D7 5632-85277B-6
D8 5632-S5277B-6
D9 5635-HZ16-1L
D10 5635-HZ16-1L
Dt 5635-HZI2CIL
Di2 5635-HZI2CIL
DI3 5635-HZ6BIL
DI4 5635-HZ9AIL
DIS 5635-HZ9AIL
D16 5635-HZ9AIL
D17 5635-HZ9A1L
D51 5631-182473
D52 5631-152473
D53 5631-152473
D201 5635-HZ9B2L

D202 5633-SVC21 ISP
D203 5631-152473
D204 5631-152473
D407 5631-152473

D42| 5631-152473
coILS
L20| 5923-70134
MISCELLANEOUS
X201 5691-00864317
X401 5693-CSA400MG
J301/  4482-013)
J302
CN20I  4443-1101140
CN202  4443-0901140
CN203  4443-0201140
CN204  4443-030185
CN205  4443-030185
CN206  4443-030185
CN207  4443-030185
CN208  4443-040185

RESISTORS
A RI36 5102-4R74715
A RI39 5102-4R74715
CONTROLS
VRIOI  5101-10471716
VRIO2  5101-10471716
VRIO3  5101-10371716
VRIOA  5101-10471716
VRIO5  5101-10371716
VRIO6  510(-47371716
VRIOT  5101-47471716
CAPACITORS
ciol 53451078041

clo4 5345-1078041
Ci06 5345-226C04 1|
cio7 5345-226C04 |
cilo 5359-6815851
Cli2 5345-476C04 |
Cl19 5345-107B041
Cl20 5345-226C041
cl2l 5345-226C041
Cl23 5345-226C04 |

32

Description

25C2878(B)
25C2603(F)
25C2603(F)

§52778
§52778
$52778
§52778
§52778B
§5277B
$5277B
§52778

ZD, HZ16-IL
ZD, HZ16-IL
ZD, HZ12CIL
ZD, HZ12CIL
ZD, HZ6BIL
ZD, HZ9AIL
ZD, HZ9AIL
ZD, HZ9AIL
ZD, HZ9AIL
182473
182473
182473

ZD, HZ9B2L
SVC211SP
152473
182473
152473
152473

8uH

Crystal Osc.
Crystal Osc.
2 Pin Jack, Output

Connector, {0 Pos:
Connector, 9 Pos.
Connector, 2 Pos.
Connector, 3 Pos.
Connector, 3 Pos.
Connector, 3 Pos.
Connector, 3 Pos.
Connector, 4 Pos.

4.70, 1/4W, FR € €&»
479, 1/4W, FR G B>

100k QB
100k 2B
10k02B
100kQ2B
10k(2B
47kQB
470kQB

100¢F/ 10V, EC
100xF/10V, EC
22uF/16V, EC
22uF/16V, EC
680pF/ 100V, PC
4TuF/16V, EC
1004F/10V, EC
22uF/16V, EC
22uF/16V, EC
22uF/16V, EC

Ref. No.

Cl2a
Cl25
Cl26
Ct27
Cl28

Ic101
IC102
IC103
IC104
IC105

Qlot
Qloz
Qlo3
Qlo4
Q105
Q106
Qlo7

CNtOI

CN102

LCNiOI
LCN102
LCN103
LCNI104
LCN105

Ca0l

D401
D402

D403

D404

D405

D406

RM401
S401
$402
$403
S404
5405
S406
S407
5408
5409
S410

Tl
Tl
S2

B & b

Part No.

5345-226C041|
5345-227C041
5345-227C041
5345-227C041
5345-227C041

Description

22uF/ 18V, EC

220uF/ 16V, EC
2201F/ 18V, EC
220uF/ 16V, EC
2201F/ 16V, EC

P

INTEGRATED CIRCUITS

5652-M5218L
5653-M5219L
5652-M5218L
5652-M5218L
5653-STA451C

TRANSISTORS
56 13-535(C)
5613-2603(F)
5613-2878(B)
5611-1115(F)
5613-2878(B)
5613-2878(B)
5613-2878(B)
MISCELLANEOUS
4443-0801141
4443-0601 14
4163-001 144
4163-002144
4163-003144
4163-004144
4163-005144

CAPACITORS
5345-227A041|

DIODES
5623-LB402MA4
5637-SLV56VC3

5637-SLV56MC3

5637-SLV56MC3

5637-SLV56MC3

5637-SLV56MC3

MISCELLANEOUS
6143-00101
4431-A017240
4431-A017240
4431-A017240
4431-A017240
4431-A017240
4431-A017240
4431-A017240
4431-A017240
4431-A017240
4431-A017240

5584-701523
5584-702523
4411-10471 11

M5218L
M5219L
M5218L
M5218L
STA451C

25C535(C)

2SC2603(F)
25C2878(B)
2SA1115(F)
25C2878(B)
25C2878(B)
25C2878(B)

Connector, 8 Pos. . ;
Connector, 6 Pos. gﬁ ‘ é
CLW, 11 Pos. o

CLW, 9 Pos.
CLW, 2 Pos.
CLW, 6 Pos.
CLW, 7 Pos.

2201F/6.3V, EC £

LED Display, Track Number

L.E.D., SLV56VC3, Red,

Memory

L.E.D., SLV56MC3, Green,

Disk

L.E.D., SLV56MC3, Green,

Play

L.E.D., SLV56MC3, Green,

Repeat

L.E.D., SLV56MC3, Green, [
A-B Repeat h

Remote Sensor

Push Switch, Open/Close
Push Switch, Play/Pause
Push Switch, Stop/CIear
Push Switch, Skip (Backward)
Push Switch, Skip (Forward)
Push Switch, Reverse

Push Switch, Fast-Forward
Push Switch, Memory

Push Switch, Repeat

Push Switch, A-B Repeat

Power Transformer i Lo

Power Transformer el «&»

Rotary Switch, Voltage
Selector S >




Ref. No. Part No. Description NOTES
- Parts with the following marks are used only in the models
intended for particular markets:

o : U.S.A. model

A ORI 5135-335J50P Resistor, 3.3MQ, 1/2W, €I®» : U.S.A. model Black Version
CAR €3 @ 3 : General model
A Cl 5361-1030419 Capacitor, 0.0|/4F/ACI25V, «€B» : General model Black Version
CC @@ >
A Cl 5352-1030958 Capacitor, 0.01 zF /AC250V,
MPC €S @ KEY TO ABBREVIATIONS
A Si 4431-A01056 Push Switch, Power FR : Fuse Resistor
MR : Metal Resistor
CR : Cement Resistor
CAR : Carbon Resistor
EC : Electrolytic Capacitor
A SAFETY RELATED COMPONENT. USE ONLY EXACT PC : Polypropylene Capacitor
REPLACEMENT PART AS SPECIFIED. MC : Mica Capacitor
CC : Ceramic Capacitor
MPC : Metalized Polyester Capacitor
SPC : Special Capacitor
ZD : Zener Diode
CLW : Connector with Lead Wire
[
PACKAGE

Remote Control Unit
6142-01001 <P €»
6142-01002 €e >

Connection Cord
4161-71184

Polyethylene Bag
1241-C12732

Polyethylene Bag
1241-C1419

Battery
4191-0355

Packing Cushion
1222-7290

Owner Guide

1111-J30243 €D v
1111-J30244 €& B>

Important Safeguards Guide
1111-J30195 U €EI»

Special Screw (x3)

2320-7015
Label (x3) Soft Sheet
l 1756-11901 1223-11729

Packing Cushion
1222-7290

Packing Box
1221-717185

33
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P. C. BOARDS (1)

Servo P. C. Board

P
- {7
Lo
1
{u
{u
k4

KICK GAIN ADJ.

TRACKING OFFSET ADJ.

General model

KI GAIN

General

Power Switch P. C. Board

POWER
st

TRACKING GAIN ADJ.

NOTE:

EF BALANCE ADJ.

In the figures of the P. C. Boards, a mark is
provided on the base side of the transistor.

Transistors
Mark

\ |
HFS  HF GAIN ADJ.

FOCUS GAIN ADJ.

2 o o]

* Emitter Base

Collector

e @ O

Collector

Electrolytic Capacitors

Mark

1

@

FOCUS OFFSET ADJ.

Mark

['k

ST




A [ B [4 D E F G [ H [ [ J
: P. C. BOARDS (2) Power Supply P. C. Board
1 .
( Main P. C. Board
TM203 e “
G 1 : - = @ © > @
&
N L
L]
2 ! o\ 7
@ p H2RI-8730)
1 R
. S
& ) 8
3 ™
-~ 5] -
(. ¢ N
: ©
3 ! | =1 LYY # &
e = R
e ce
& & N
: - el
- g
SN i = ’ PIN CONNECTION DIAGRAM OF TRANSISTORS,
s oy e DIODES AND ICS
@ < S g
( -] e . e ’ 25A966 25C2603 25C3422
e < 25C2236 2SA1115
25C2878 RN1203
4 ] i 25C536
) D: ’
A . ‘ == ) E % a E %
o i 4 ety - g &t €8
B 5 o i L BE
;s y i i 2 °F 25D667 $52778 HZ16-1L
| A1) - E 5y 258647 HZ12C1L
1§ ; 3 88 HZ6B1L |
] HZIA 1L |
o ’\;gﬁ‘ND " / Anode 182473 pnode }
{ & o ' |
. cew-g300 | : FEA |
G | fo C Cathode Cnlhode/ |
5 8 SVC211SP SLV56VC3 MS5218L |
‘ c 8 @& SLV56MC3 M5218L
(e il |
| | [PCB-3] Switches P. C. Board Rty 11111 |
NJM2068SD STA451C
£
6 4@ ()‘I '~-(ﬂ :fé : W 1
1 1
PCM56P CXK5816M-15L
| HD140538P 24 13
TD62504P
{ - .
16
1
#PD75104-20 YM3815
64 41
7 65 40
| A |
80 25
1 24 35




A | B [4 D E

P. C. BOARDS (2)

Main P. C. Board

kA
1Ll
]




G

QUTPUT

J301 LEFT
J302 RIGHT

Power Supply P. C. Board

\

22192y

PIN CONNECTION DIAGRAM OF TRANSISTORS,

DIODES AND ICS

2S5A966 28C2603 25C3422
258C2236 2SA1115
25C2878 AN1203
25C535
E% B ] é }
ce ce Cg
280667 §52778 HZ16-1L
25B647 Hz12C1L
HZ6B1L
HZ9A 1L
Anode 182473 Anode
E % @
Cg Cathode Cathode
SVC2115P SLV56VC3 MB6218L
SLVE6MC3 M5219L
hi
NJM2068SD STA451C
W Wo
1 1
PCMB56P CXK5816M-15L
HD14053BP
TD62504P
8
16
1
#PD75104-20 YM3815
64 41
65 40
80 25
1 24
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| HD300

A [ B [4 [ D E F G
WIRING DIAGRAM
1
2
)
P1
AC 120V, 60Hz LCN 102
[ INNER SW
4 ) rf;g;
D RED
General mode Py N
¥ §~alup
5 e ﬁ 2R ]
P1 ? ailmﬁK{ :
AC 220V/240V, L J—f“
50Hz / 60Hz —
(; — :
m_g;\ f;“j}imu
s2 === ﬁ‘%
VOLTAGE SELECTOR |PCB-4 = s a
4 G . . 02%“ 1 ey x&‘ia:&s#rcfan WHT -
OPEN/CLOSE SW
|
-m .
- %
o = ©
. ¢ #
s wg @ @
— ____J \ lr
[
{
|
6
| { ;
® WIRE COLOR ABBREVIATIONS
RED : Red YEL : Yellow
7 ORG: Orange PUP : Purple
BLU : Blue PIK : Pink
WHT: White  GRY : Gray
\, J GRN : Green BRN : Brown !
BLK : Black
36
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A I B [4 [ E
WIRING DIAGRAM

PI WHT LINE "
AC 120V, 60Hz ;

4 ) (=2

General mode 2:;;'5;

P1
AC 220V/240V,
50Hz /60Hz
s2
VOLTAGE SELECTOR | PCB-4
,YO{ g-réad
o

|
i
& ® WIRE COLOR ABBREVIAT
L RED : Red YEL : Yell
& ORG: Orange PUP : Pur
BLU : Blue PIK : Pinl
WHT: White  GRY : Gra
L J GRN: Green  BRN : Bro
BLK : Black ;



yiiny
ipLg-raes

(I

LCN 102

INNER SW

S

;\\;' RED

PICK UP HEAD

OPEN/CLOSE SW

WHT

ABBREVIATIONS
YEL : Yellow
PUP : Purple
PIK : Pink
GRY : Gray
BRN : Brown

GBEE-TRCH
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SAFETY REGULATIONS, THE:
BY ORIGNAL PARTS.

= EFM Sianal

AL UNLESS OTHERWISE NOTI
MPONENTS IN ACCURDANCE VITH PRESENT
SE COMPONENTS MUST ONLY BE REPLACED

37




