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Schematic Diagrams

(1) Main Section

(to Front PCB,FW203) & (1o Front PCB,FWZ04)
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(2) Power Supply Section

3883835035085 28RN el
J,JJJM%@I

-035
to PBOI
20 R217 c203
7 a7p/iov Fw202

Q203 LLlEE ]
SAS3(3 3 :-,2 3
(R,S) B!M!Ngl

__lﬂ
|

R212 47K

W2 w210

s FW203 _Rest Swilch _ Qpen/Close Switch
I ENN-0T72-2 5‘ Oj 057 -~

SW SW SW sw

209}, 2074, 2054, 203 N |
h: Qg
AN
sw "By [Psw [Msw [™ =
2081y 2061 2044y 202
! g vy
PRG L I

IS

STOP
gw /CLERR

OPEN
/CLOSE

BAI5218N OR M5218L
IC25IC253
coo22

[

[ g e )
|
I

|
0.022
ENN-O71-2 |

Headphone

l Jack

XL-V250BK XL-V250BK
POWER SUPPLY BLOCK
J (for U.S.A)

C_ (for _Canada)

G (for West Germany)

AC240V ~ B
S laun-pden | 4

Byt -
TRANSFORMER

P,PG (for U.S.Military Market)
U (for Other Areas)

A (for Australia)

E  (for Continental Europe)
ES (for Spain )

TRy
NEUTRAI

g0 LENN-0S6C

TRANSFORMER

Mg | ENNTode0

(o =
TRANSFORMER

VOLTAGE SELECTOR CONNECTION
VOLTAGE
ELECTOR { SHORTED AT EACH POSITION)
(AT ACLIOV) 1OV | 120V | 220V | 240V
1-5 1-4
2-5|3-4
2-6 3-6

Notes:

1. [ shows DC voltage to the chassis with no signal input.

2. —— indicates positive B power supply.

3 —-——-indicates negative B power supply.

4, indicates signal path.

5. When replacing the parts in the darkened area ( EB##i ) and those
marked with A\ , be sure to use the designated parts to ensure
safety.

6. This is the standard circuit diagram.

The design and contents are subject to change without notice.
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Description of Major LSI ICs

= |[C301: YM3815
(1) Outline:

YM3815 is a C-MOS LS| for signal processing (SGP) and
servo control (SVC) in a CD player. It is used for the
demodulation of the EFM signal from the photo pickup,

(2) Internal block diagram

ermi[] Slice level
EFMX, EFMX g — control

SYEQ[J+—

DM+, DM- [ J+——

FCS [J=—
FZC, FRF [}——=

KP+, KP-
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HF, TER [J}———+

FEM+, FEM-, FEOF [J+——

CK, DATA, DsY [}

PCO VCOX VCOI

[ 11

VDD VSS

e e

VCO clock osiliator
Clock control

Sync detector
EFM demodulator
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TESTA, T

l

Disc servo
(CLV) control

Focusing servo
control

Tracking servo
control

Feed servo
cantrol

D1~08 [}

EFM demodulated
signal buffer

Z=>r3

A0~A10 [
WE, OF [J=

$2, S0SY [Je——

RAM address
control

spo [}

DTFLG D—J

Data control

Digital filter

TESTC,

detection/correction of the error signal, signal processing
in digital filtering, etc. and for various servo controls
(focusing, disc, tracking and feed servos).
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(3) Terminal Layout
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(4} Pin Functions
IC301:YM3815
r T T T 17 T T 1
!Pin No.| Name |I/DI Function !IPin No.| Name II/D! Function |
r : | } ||l { l 5
| 1 ] Vdd |---|Reference voltage FI /41 |'¥ss | - IReference voltage |
I 2 | VCOX | O |Clock replay circuit || 42 | Al | O |Connect to RAM. (Address)|
| 3 | vcoI | 1 IClock replay circuit || 43 | A2 | 0 |Connect to RAM. (Address)|
| 4 | PCO | 0 |Clock replay circuit || 44 | A3 | 0 |Connect to RAM. (Address) |
I 5 | Vss |---|Reference voltage II' 45 | A4 | O |Connect to RAM. (Address) |
— t f t || t t f {
| 6 | EFMX | O |EFM signal ext.circuit|] 46 | A5 | O |Connect to RAM. (Address) |
\ 7 | EFMX | O IEFM signal ext.circuit|| 47 | A6 | O [Connect to RAM. (Address) |
| 8 | EFMI | 1 |EFM signal ext.circuit|| 48 | A7 | 0 |Connect to RAM. (Address) |
| 9 | ¥ss |---|Reference voltage |1 49 | A8 | O |Connect to RAM. (Address) |
.10 lI SYEQ | O |Synchro. signal [l s0 | A9 | 0 |Connect to RAM. (Address)]|
f } } } it f } f |
| @l | DM+ | 0 |Disc motor servo 1l 51 | WE | 0 |Connect to RAM. |
T | DM- | D |Disc motor servo || 52 | DE | 0 |Connect to RAM. |
| 13 | FCS | 0 |Focusing servo Il 53 | A10 | 0 [Connect to RAM. (Address)|
b k4 | FZC | 1 |Focusing servo Il 54 | D8 [I1/0|Connect to RAM. (Data) |
II 15 ! FRF | I |Focusing servo I 55 | D7 |1/0lConnect to RAM. (Data) )
f t f t i | f f t {
| 16 | HF | I |Tracking servo Il 5 | D6 lI/DIConnect to RAM. (Data) |
1 | TER | I |Tracking servo Il 57 | D5 |I1/0iConnect to RAM. (Data) |
| 18 |TESTD | I |Not used. [l 58 | D4 |1/0|Connect to RAM. (Data) |
| 19 | TROF | 0 |Tracking servo |1 59 | D3 |1/0[Connect to RAM. (Data) |
| 20 | TRGL | O [Tracking servo Il 60 R e T /DICOnnect to RAM. (Data) |
} t t t { | 1 f f {
|21 | TRHD | O ]JTracking servo Il 61 | Dl |I/0|Connect to RAM.(Data) |
| 22 1 KP+ | 0 |Tracking servo [l 62 | DEP | D |De-emphasis signal |
| 23 | KP- | 0 [Tracking servo Il 63 IDTFLG | 1 |Not used. |
| 24 | FEOF | 0 |Feed motor servo Il 64 JQSYNC | O INot used. |
| 25 | EFM+ | 0 |Feed motor servo Il 65 | QOUT | O |DAC interface |
f } f t = 1 t ‘r |
| 26 | EFM- | D |Feed motor servo Il 66 | SDO }1/0|Not used. |
| 27 | CK |1/0|Not used. Il 67 | SDSY | O |Not used. |
| 28 | DATA |I/0[Not used. Il 68 |_¢#4 | 0 |DAC interface |
[ 29 | DSY |1/0|Not used. || 69 |TESTA | 1 |Not used. |
I 30 1 SUB | O INot used. [l 70 ITESTB | I |Not used. [
I } f } | — } } } |
| 31 | VFSY | O [Not used. [l 71 JTESTC | 1 INot used. |
| 32 | Vdd |---|Reference voltage || 72 | vdd |---|Reference voltage |
| 33 | RCK | I |Not used. Il 73 | EFLG | 0 [Not used. |
| 34 | ¢2 | 0 |[Not used. |1 74 | TCL | I [|Not used. |
| 35 | wQ | 0 IQ code output Il 75 | XFSY |1/0 INot used. |
f t f f — = t f {
| 36 | R/W | 1 1Q code output 4 76 | SAHPII 0 IDAC interface |
| 37 | DOUT | D |Q code output [I 77 | SAMP2| 0 [DAC interface |
| 38 | DIN | I |Microcomputer command || 78 | Vss |---|Reference voltage |
| 39 | SCK | I |Microcomputer cosmand || 79 | XIN | I |Clock oscillator |
! 40 | A0 | 0 [Connect to RAM. Il 80 | xoUT | 0 |Clock oscillator |
1 ] 1 i)

1
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Maintenance of Laser Pickup

(1) Service life of the laser pickup

® When measuring with a laser power meter

1. Remove the flat wires from sockets P801 and P802 on

the main PC board.

. Connect the pin @ (LON) of P802 to +5 V line.

. Turn the power on and measure the power of the pick-

up laser. ’

When a laser power meter is not available

Turn the power on and load a disc.

Press the PLAY button to start playing.

Connect an oscilloscope to TP3 (RF), and measure the

EFM output.

® When the measured value is as shown in the table below,
replace the pickup because the service life of the laser
diode is judged as having expired.

wWN

AN =e

Measurement value | Measurement instrument | Measured value
Laser power Laser power meter Less than 0.1 mW
EFM output

(Amplitude of Oscilloscope Less than 1.0 V
eye pattern)

(2) Semifixed resistor on the APC board

The semifixed resistor on the APC board installed with the
pickup is used to adjust the laser power. Do not touch
this semifixed resistor because this adjustment should be
performed as part of a pair of adjustments to match the
characteristics of the optical block.

If the laser power is too low, replace the pickup since the
service life of the laser diode has expired. Turning the
semifixed resistor with a normal pickup may damage the
pickup because of overcurrent.

(3) Grating adjustment

Since all parts have been carefully adjusted in assembly,
grating adjustment is not required.

As parts can become badly adjusted due to careless opera-
tion, the laser beams will mistrack and sound reproduction
may become impossible.

=

ng-?%

@(LON)

— Continued from P1-17 (Adjustment Procedures) —

(7) Audio circuitadjustment (Zero-cross distortion)
1) Adjustment instruments
Oscilloscope, Test disc (CRG1106)
2) Adjustment procedure
1. Play the 9th track (1 kHz, -60 dB) of the test disc.
2. Adjust R309 so that the reproduced waveform
becomes the specified sine wave. (Refer to the figure
below.)

® Zero-cross distortion waveform

Note: This adjustment has been added during production
of the player, to improve the characteristics such
as the distortion rate, dynamic range and separa-
tion, etc.

Refer to the circuit diagram of the amplifier with a gain
of 60dB in the Service Manual of the XL-V1100BK
(No. 2932) if necessary.

ANAN

ANWAN

VARV,

VARV,

OK

NG

INlA 2QR0) 1-15
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Replacement of Laser Pickup

After checking that the power switch is off,
unplug the power cord from the AC outlet.

Disconnect the connectors of the old pickup
and loosen the screw fixing it to the pickup
base to remove it.

Install a new pickup to the pickup base and
connect the two connectors firmly.

Plug in the power cord and check that the
objective lens moves up and down together
with the laser for about 8 seconds after the
power switch is turned on.

Note: Do not look directly at the laser beam.

Set R509 for tracking offset adjustment, R505
for tracking gain adjustment and the Y-axis
adjustment screw to their center positions.

Play a disc and connect TP1 (TEST) to
W705 (GND).

Perform the tracking offset adjustment.

|

Perform the tracking gain adjustment.

Y

Remove TP1 (TEST) from GND.

l

1

Check that the eye pattern waveform is
observed at TP3 (RF).

/

Perform the Y-axis adjustment.

\i

Perform the focus offset adjustment.

"

Playback around the middle between the
inner and outer edges of the disc.

Y

Perform the tracking offset adjustment.

Y

Perform the tracking gain adjustment.

Y

Perform the Y-axis adjustment.

Y

Perform the focus offset adjustment.

Y

Perform the tracking offset adjustment.

Is the
disc played

correctly when you switch from
STOP to
PLAY?

‘ Replacement completed. )

Note: Since the various adjustments may affect each other,
adjust repeatedly a few times.




Adjustment Procedures

(1) PLL freerunning adjustment

1) Adjustment instrument
Frequency counter

2) Adjustment procedure

1.

2

3.
4,

5:

Remove the tray assembly. (Refer to item (2) on page
1-12.)

Connect a frequency counter between TP6 (CK) and
W705 (GND) on the main PC board.

Short TP3 (RF) and W705 (GND).

Using the alignment rod, adjust L401 for a frequency
counter reading of 4.332+0.001 MHz.

Perform this adjustment immediately after the power
is turned on.

(2) Clock frequency adjustment

1) Adjustment instrument
Frequency counter

2) Adjustment procedure

1.

2.

3.

4.
b,

6

2

Remove the LCD PC board. (Refer to item (3)
on page 1-12.)

Connect TEST2 (R206) on the LCD PC board to
GND.

Connect a frequency counter between SCK (FW202
pin 3)) and GND.

Turn the POWER switch ON.

Adjust R204 located on the LCD PC board so that
the value indicated by the frequency counter be-
comes 200 kHz 4 kHz.

Turn the POWER switch OFF.

Disconnect TEST2 (R206) from GND pin.

(3) Y-axis adjustment
1) Adjustment instruments

Oscilloscope, Flat-bladed screwdriver, Normal disc
2) Adjustment procedure

1.

2.

3.
4.

Remove the tray assembly. (Refer to item (2) on page
1-12.)

Connect an oscilloscope between TP3 (RF) and
W705 (GND) on the main PC board.

Play the disc.

Turn the Y-axis adjusting screw located on the pick-
up base so that the amplitude of the RF signal (wave-
form on the oscilloscope) becomes maximum with
the clearest possible waveform.

(4) Focus offset adjustment

1) Adjustment instruments
Oscilloscope, Normal disc

2) Adjustment procedure

1.

2.
3.

Connect an oscilloscope between TP3 (RF) and W705
(GND) on the main PC board.

Play the disc.

Adjust R555 so that the amplitude of the RF signal
(waveform on the oscilloscope) becomes maximum
with the clearest possible waveform.

(5) Tracking gain adjustment

1) Adjustment instruments
Oscilloscope, Normal disc

2) Adjustment procedure

1.

Connect an oscilloscope between TP2 (TE) and W705
(GND) on the main PC board.

2. Play the disc.
3.
4.

Short TP1 (TEST) to W705 (GND).
Adjust R505 so that the tracking error signal (wave-
form on the oscilloscope) is 2 Vp-p.

XL-V250BK

(6) Tracking offset adjustment
1) Adjustment instruments
Oscilloscope, Normal disc
2) Adjustment procedure
1. Connect an oscilloscope between TP2 (TE) and W705
(GND) on the main PC bord.
2. Play the disc.
3. Short TP1 (TEST) to W705 (GND).
4. Adjust R509 so that the DC level of the tracking
error signal (waveform on the oscilloscope) becomes
0.
Note: Adjust R509 so that the waveform becomes
symmetrical around the O level.

Chassis base
Disc holder -

&

Y -axis adjusting screw

RS05 (Main PCB) D

E?}TGam)
R309
RS09 @1 Offset)
RSSS @(ero-:rou)

(F.Ottset.
< TPB(FE)
—Teatte) e ]
W705(GND) Lso1
= P"L’ TPI(TEST)
[TPa(RF) [
LxL-vZSO )
( )
FW202
(O] e————T )

\ TEST2

gl

R206
R204

(Clock Frequency)
LCD PCB

(7) Audio circuit adjustment (Zero-cross distortion)
® Refer to page 1-15.

- naneo\ 1.17
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Flow of Operation Until TOC is Read

m When the focus servo is done correctly

5V
FCS
1C301 @
Css5@®
° |
0
Q5s4E) 0.2v
This triggers
the dropping
TP8 (FE) 2-w § BEE

0
Focus error

F7C
1C502 @) 5V I l
0 l
FRF SV [ 1
1Ic502 (1) 0 - »

Should be H after
139 msec.

Points at which the focus servo is not
applied correctly

When the lens moves up and down in a
2-second interval, FZC is not output.

® When the lens moves up and down in less
than 1 second, FRF is not output or the
focus servo loop is abnormal.

Power ON

Points

Slider turns REST
SW ON.

» |sP201 pin @ on the front PC
board 5 V?

Laser diode emits
light

Check that 1C201 pin @) on the
" front_ P.C board becomes +5 V and
that it is fed correctly to the

pickup.

Laser is focused

Disc is rotated

A

Tracking loop is
applied

Check that IC301 pin @) on the
main PC board becomes 5 V and
that it is fed correctly to the
spindle motor.

/

Eye pattern is
output

® When the tracking servo is applied correctly

TP

Approx. 2 sec.

} f

Disc start TOC reading OK.

® When the tracking servo loop is not applied
correctly

® When the waveform does not oscillate
around OV, check the tracking offset
adjustment.

® When the waveform is output, the tracking
loop is abnormal.

TOC reading

When the eye pattern is not output,
check the RF amp, When the eye
pattern is not displayed clearly,
perform the Y-axis, focus offset
and PLL freerunning adjustments.

\A

Disc brake

Laser OFF

Check that IC301 pin (2 on the
main PC board becomes 5 V and
that it is fed correctly to the
spindle motor.

Check that 1C201 pin @) on the

» front PCboard becomesO V and

that it is fed correctly to the
pickup.



