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MODEL PD-6010 COMES IN FOUR VERSIONS DISTINGUISHED AS FOLLOWS.

Applicable model
Type —8MM— . Power requirement Destination
PD-6010[BK] I PD-6010
KU O = AC120V only U.S.A.
KC e} - AC120V only Canada
HEM Q o} AC220V European continent
HB O o AC240V United Kingdom

® This service manual is applicable to the PD-6010/KU, KC, HEM and HB types.

® As to the KC, HEM and HB types please refer to pages 86 — 87.

® As to the circuit and mechanism descriptions, please refer to the PD-9010X service manual (ARP-883).
® Ce manual d'instruction se refére au mode de réglage, en francais.

® Este manual de servicio trata del método de ajuste escrito en espafiol.

CONTENTS

1. SAFETY INFORMATION .. .. .. ..o, 2 BOREEANG . s is s S T S50 SRS 39

2 SPECIFICATIONS .. o v BN, Lo dn i U 4 9. ELECTRICAL PARTSLIST . un oy L. s il i 40

B PANEUERCTLITIEE! < o0 a0 ob coowe 55 1o 5 10,/ TROUBLESHOOTING «: ot o4 o v n s 43

4, PARTSLOCATIONS ... ..o, 8 11, ADJUSTMENT . oot e e 53

5 DISASSEMBLY oo o B s i o s 10 REGLAGE .............ccovvvni..... 64

6. EXPLODED VIEWS AND PARTS LIST . . ... .. 14 BIIBTE oo ihiin g W dioibolsn 55 Boy i s 75

: 7. SCHEMATIC DIAGRAM AND P.C. BOARD 12. FORKC, HEMand HBTYPES .. . ... ....... 86
’ PATTERANS 008 4.4 3000 28 L Loz 20 iy 21

PIONEER ELECTRONIC CORPORATION 41, Meguro 1-Chome, Meguro-ku, Tokyo 153, Japan
PIONEER ELECTRONICS [USA] INC. F.0O, Box 1760, Long Beach, California 90801 U.S.A.
TEL: [BOO] 421-1404, [B0O0) 237-0424
PIONEER ELECTRONIC [EUROPE] N.V. Keetberglaan 1, 2740 Beveren, Belgurm TEL: 03/77528-08
PIONEER ELECTRONICS AUSTRALIA PTY. LTD. 178184 Boundary Road, Braeside, Victoria 3195, Australa
TEL: (03] 580-9911
FZ ® JUNE 1985 Printed in Japan




148




p—
|
. 6.2 MECHANISM ASSEMBLY




N 2 :

7. SCHEMATIC DIAGRAM AND PC. BOARD PATTERNS
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e WAVE FORM MNote: The waveform voltage and time values are general guides only. .r ‘

PLAY SEARCH PLAY SEARCH
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2. CAPACITORS:
Indicated in capacity (s Flivaltage (W] unless otherwise noted
p: pF . Indication without voltage is S0V excepl lectrulytic capaci-
ror

3. 0THE RS:

usting point

The & mark found on some component parts indicates the im
partance of the satety factor of (he part, Therefore, when replacing,
be sure to use parts uf iduntival designation.

# marked capaviters and resistors have parts numbers.

SWITCHES:

KIT = P (TRACK SEARCH!T
KiB . M (THACK SEARCH)
K23 : sTOP

K24 1 PLAY

K25 | PAUSE

K37 : REPEAT

Kah  PROGRAM

]

KAT P MANUAL SEARCH)
K58 @ 4 [MANUAL SEARCH)

The underlined indicates the swiich position.,

This s the basic schematic diagramy, hut the actual circuit may
vary due ta improverments in design

[} PPDBIOZG
Qi 25C2021LN
a2 2502673

D1 SE303A-7
0D3~E 152873

| OIVIDER
©LOCK 1
L | REM ¥DD SEL |0SC0 |osci wes
1 " 5 & ] 1o 11
[Em—
i
£3 l_lcq
‘009'|‘ '|'mon
n3 Fd ’;cu
] 1 + 4710
1 ai T
l 22k ot

! = SUM-4
T 1AV xz

1. RESISTORS.
Indicated in 13, %W, Y5 W, b% tolerance unless otherwise noted k; ki,
M; M, {F 2%, (G), =2%, (K); £10%, (M}; £20% tolerance
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® Wave Form

i (1) PT2-2 MODE : PLAY
Vi 200mV/div

NOTE: The encircled numbers denote measuring points in the circuit and

pattern diagrams.

H: 2m sec/div

= 3 TP1-2 MODE : SEARCH
Vi B00mV/div H: 5m sec/div

1) TP2-2 MODE : SEARCH
V' 200mV/div

H:2m sec/div

6 TP1-9 MODE : PLAY

Vi 600mV/div

H: 10m sec/div

| 4, TP1-4 MODE : PLAY

| V2V /div H: 20m sec/div

2, TP2-4 MODE : PLAY
Vi 1V/idiv H

: 200n sec/div

8 TP1-9 MODE : SEARCH

V:B00mV/div

4, TP1-4 MODE : SEARCH
Vi 2V/div H: 20m sec/div

7

1C8-2 MODE : PLAY
V:200mV/div

2, TP2-4 MODE: SEARCH

3) TP1-3 MODE : PLAY
V:500mV/div

V: 500mV/div H: 100usec/div

H: 5m sec/div

| () TP1-8 MODE : PLAY

V:500mV/div H: 10m sec/div

i 0w Nt A ) o

7

H: 10m sec/div

H: 50m sec/div

IC8-2 MODE : SEARCH

V2V /div

5y TP1-8 MODE : SEARCH
V: 500mV/div H: 10m sec/div

34

8

IC8-8 MODE : PLAY
Vi B00mV /div

H: 200m sec/div

H: 20m sec/div

(8} 1C8-8 Mt
W 5L

@) 1C9-4 M(
Vi 2\

(9} 1C9-4 M
Vi 2\

10: 1C9-3 MC
Ve 2\

100 1C9-3 MC

Vi 2\
All wavefor
sured by di

35



reuit and

c/div

ec/div

(8) 1C8-8 MODE : SEARCH
V: 500mV/div

H: 20m sec/div

11 TP4-1 MODE : PLAY
Vi 2V /div

H: 20m sec/div

14y 1C17-7 MODE : PLAY
Ve 2V /div

H: 100usec/div

@ 1C9-4 MODE : PLAY

V2V /div H: 50usec/div

sec/div

sec/div

sec/div

(9) 1C9-4 MODE : SEARCH
Vi 2Vidiv H:100m sec/div

1) TP4-1 MODE : SEARCH
Vi 2V div H: 200usec/div

Vi 2V /div

14: 1C17-7 MODE : SEARCH

H: 100usec/div

12: 1C15-23 MODE : PLAY or SEARCH
Vi 2Vidiv H: Susec/div

15 OUT L MODE : PLAY
Vi 2V/div

H: 200usec/div

100 1C9-3 MODE : PLAY

; V:2Vv/div H: 200gsec/div

100 1C9-3 MODE : SEARCH
Vi 2V div H: 10m sec/div

All waveforms shown here have been mea-
sured by digitizer.

35

13: 1C17-1 MODE : PLAY

V:2V/div H: 50usec/div

13 1C17-1 MODE : SEARCH

Vi 2V /div H: 50usec/div

Vi 2V/div

15 OUT L MODE : SEARCH

H: 200usec/div

Vi 2V/div

16 D9-anode MODE : PLAY or SEARCH

H: 5m sec/div




177 Q21-C POWER ON @) 1€9-76 MODE : STOP @®
V:5V/div H: 1 sec/div Vi 2V/div H: 200m sec/div )

i1 Q21-C POWER OFF @ 1C9-80 MODE : STOP @
| V:5V/div H: 500m sec/div V:2V/div H: Susec/div

18 1C9-9 MODE : STOP @_5) 1C9-79 MODE : STOP @ 1C12-6 MODE : STOP
| Vi 2V /div H: 50m sec/div V:2V/div H: Susec/div Vi 2V/div H: 100n sec/div

19 1C9-8 MODE : STOP @4 1C9-53 MODE : STOP @9 1C12-5 MODE : STOP
Vi1 /idiv H: 50m sec/div Vi 2Vidiv H: 50n sec/div V: 2Vidiv H: 100n sec/div

|@ 1C9-5 MODE : PLAY @ 1C9-54 MODE : STOP §0 1C15-10 MODE: PLAY
V:2V/div H: 200 sec/div V:2V/div H: 50n sec/div Vi 2V/div H: 200n sec/div
= ‘I.

36
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PD-6010

| —

"' ’ @1 I1C 5-18 MODE : STOP @3 1C15-11 MODE : STOP @5
..r

i

|

V:2V/div 2m sec/div V:2V/div H: Susec/div

| IC5-18

External Appearance of Transistors and ICs

‘J 2SC2021LN 25C2673 25C3377
I ‘ |

Type No &
! No e / Lot No
£ \
<
B
PDE0OO3 CX20109 PD3047
M5M5117FP
uPD6102G

4




PD-6010

Power on /[off switching
Defective power supply noise

— ~ '

Check for breaks in solder Check power switch and Is the Q21 collector at H e Check D9 thru D12, C131,
bridge pattern power cord level {about +10V) when »| C132, and R155 thru
the power is switched on R168 for solder bridges
or off? and other soldering faults
YES
120V /60Hz TYP values
Check Q17 thru Q20 and
ey IN ouT R155 thru R158 for sol-
= der bridges and other sol-
IC21 +18 =i IV +12V dering faults
1C22 —16 ~ =17V —12Vv
1C23 +10 ~ 1V +5V
1C24 -10 ~ =11V —BV
Q23 Collector Emitter
| —-30V to =33V | —26V
( TYP values )
A\ |
Is the Q11 collector at H [NO Is the D9 anode about NO Check R167 thru R173,
level? = —6v? D11 and D12, and C131
YES YES for solder bridges and other
¥ soldering faults
\

Is input applied to IC6, |NO Check around R120, Q11
IC9, IC11, and 1C12? and C73 for solder bridges
YES and other soldering faults

L ——'j '
Is the reset time constant Check for solder bridges,

?
normal? pattern cracks, and other
soldering faults

| \ NO

+5V bt S
l Mg ;
| power supply

! Check around R118, R121

|
I ! and C74 for solder bridges

| | . and other soldering faults
¥ | Resetpin

| I
ol
B
.I _L'| e -—

' Approx. 0.6 sec.

YES

Y

Normal
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Gefective display section ’

Y
Is there any button or tact YES__ Risgisi
switch jamming? p
NO
4
Has the flat cable been in-
serted incorrectly, and are
there any solder bridges?
NO
4
o NO : T
Is the reset circuit normal? f——» Defective reset circuit
YES
Correct solder bridges and
other  faulty  soldering
around 1C12, 1C201, FL,
and the LED terminals.
C Defective carriage )
;
NO
Does carriage move?
YES
Does carriage continue after MNO | Does carriage continue after
reaching inside track? reaching outside track?
L YES
Y 3
Is pin 1 (INSD) of CN4 at [NO _ | Defective inside switch, or NO| Is a positive voltage detec- Are all IC3 and IC6 pin| NO
L level? defective mechanism, or ted at pin 2 of 1C3? voltage normal?
YES signal line solder bridge or YES YES ]
disconnection | r
- Carriage motor polarity Disconnected motor lead,
reversed or incorrectly defective motor, or mech-
y : .
Is the soldering around IC3, [NO Wired. a'j”ca_l fhult wuch @ 2
11/2), and I1C6 OK? Repair slipping belt

lYES /

; /
( Defective reset circuit )

e Point Ic3 Ice
Mode 2 Pin 23 Pin
Playback 1~ _ov +0.09 ~ —0.18V
Forward
(outer tracks) —9~-11Vv -0.8 -1V
Reverse
+9 ~ 4+ S
{inner tracks) 9 v +0.8 v
Stop ov o
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tion

C)efectiue

loading opera)

Loading operation failure? NO
| YES
Loading out operation fails NO | Loading in operation fails
to reach completion - to reach completion
YES YES
= Incorrect wiring to leaf -
Does pin 1 of CN?S change |INO »| switch, disconnected lead, |= NOJ Does pin 30_f9..N?3 change
to L level (OPEN)? soldet bridge or ather faul- to L level (CLMP)?
YES ty soldering YES
¥
NO | Has loading direction been
reversed?
YES
Y
NO| Are the CN2 pin 1 and 2 NO | Is the voltage polarity on
f voltages normal? pins 1 and 2 of CN2
YES normal?
o YES
Break in wiring, defective )
loading motor, defective Incorrect wiring
Y mechanism
Do pins 1 and 2 of CN2 [NO | Are pins 5 and 6 of IC4
change to L level together? normal?
9 VES VES NO - Check for solder bridges
l and other soldering faults
Defective leaf switch con- Check for solder bridge in
tact, or defective mech- loading output
anism
Paint ica Ic4 CN2 CN2
Mode 5 Pin 6 Pin 1 Pin 2 Pin
Loading in H ov +8 ~ 10V
Loading out H | L +8 ~ 10V ov
Loading in b |
H
completed B oV ov
Loading out
- L
completed L oy ov
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J ‘ Defective spindle )

YES

) NO
Does spindle  runaway NO Does spindle rotate in
occur  when  power s positive direction when
switched on? started?
YES
Y
NO | Are pins 1, 2, and 3 of

Is pin 2 of IC8 at GND?

—® IC9 at L level, and pin 4

Does the spindle ‘‘run-
away'’, slip, and then
reverse during tracking
open?

YES

A J

Does spindle motor move- Check Q
TVES at Z? r————-—' ment feel normal when
l YES rotated by hand?
. Y Defective motor YES
Solder bridge, faulty sol- Solder bridge or faulty sol- Y
dering, or pattern break dering around IC8 1/2 Are pins 5 and 6 (EFM and NO
—
around IC3 2/2 ASY) of IC9 normal?
YES
Y T e e LE
B NO| Is the area around ICQ Level stays at H Is pin 7 (IMIRR input) of
pair <+ free of solder bridges and +— W IC9 changed repeatedly to
other faulty soldering? - H and L levels?
Check for solder bridges

YES

Y

( Defective reset circuit )

and other faulty soldering
around pin 7 of IC9 and
pins 18 and 19 of IC5
Level stays at L

Level stays at L

Y

Check Q8 MRIH

NO

JUUUL

YES

Is pin 1 of IC3 at L level,
pin 2 at H level, pin 3
at "operation’’, and pin 4
at Z?

| Check oscilla
C61 and C62

Check for s
and other fal
around the E
pins, R25, R
C60

L YES
Check IC8 1/2 spindle
system constants, solder
bridges, and other faulty
soldering
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( Defective PLL )———{Tracking must be closed
e . for this procedure)

A ¥ NO
Does spindle pause mal- Is a —6V voltage applied to NO Are TP4 pin 1 and the GFS !
™ function during spindle pin 8 of IC3 when the /—— line free of solder bridges [ Repair
close? spindle is started? and other faulty soldering?
YES YES YES
NO \J L YES
Is pin 7 (MIRR input} of Does current flow through | NO
h -]
Check Q8 MRIH 106 5t L lexl? the B11 tetush resictanices Is GFS at H level? —» PLL lock normal
YES YES NO
Y L \ NO
‘NO Are pins 5 and 6 (EFM and Reversed motor polarity, Is the ASY input voltage Check for solder bridges
0 h ASY| of IC9 normal? or defective motor applied to pin 22 of IC5 [~ and other faulty soldering
T ey | YES about Vee/2 (2.5V) DC? around R25, R0, C22 and
¥ +— =7 YES C60
o[ s pin T of 1C9 at L level, Wiring break, defective : ) hO :
pin 2 at H level, and pins motor, or pattern bridge Is signal generated at pins 8 o e TOF e e
3 and Aiat “oparstion? | and 9 of IC8? and other faulty soldering
YES around DB, C50, C52, C53,
YES C59, R87, R89, RY2 and
3 : VL
Is the RFCK at TP4 pin 7 Is pin 1 of IC9 at L level, NO ; NO
? i -
ik} IO pmds 2 2nd h; :T_ & S > e Is pin 7 of IC8 about Check for solder bridges,
_]'_I_l_ and pin 4 at high impedance? 2.74V7? i faulty soldering, and pat-
| YES YES tern breaks around RB81
Check oscillator circuit X1, YES Y : ¥ [ and R84
C61 and CE2 Check IC8 1/2 splT:Ie * NO
- system constants, solder .
Check IC8 1/2 spindle R s et Is pin 6 of IC8 about Check for solder bridges
system constants, solder Sn‘dpri;g 4 2.5V? | and other faulty soldering
'_Check for solder bridges br:gges, i YES around R82, R85, R88 and
and other faulty soldering AEEUIW L i
around the EFM and ASY Are there any solder bridg-
pins, R25, R0, C22 and ) es or faulty soldering around
Ce0 ( Defective PLL ) pins 7 and 8 of IC8 and
RB83 and C437?
OK
y
( Defective spindle )
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@afec‘tive focus mechanisa

.

( Defective tracking ]

3

Does abnormal conditlo.n _ | Is actuator up/down oper- i T N | Does abnormal condition
ogeut when  power s NO | ation achieved? YE_’S Is focus lock achieved!? YES, orma occur when the power is
switched on? NO 5 switched on?
YES 7
B v v X
Is dri Itage obtained at i Y
Is TP1 pin 1 at GND level? E‘ : e .:-;ge bt 11 fgthe JP1 pin 3. focus [ND S 0 YES
pin 2 of IC27? error curve about 4Vp-p? Is TP1 pin 2 at GND level?
| YES A YES \
[~ = NO e Check for solder bridges | NO
- - v ¥ and other faulty soldering = T
Repair break in flexy con- Is return voltage obtained Does focus OK signal aFtiind Bihe Bl and 17 of
nector, defective actuator, at R9? change to H level? IC5 :
I i i Adjust
Solder' Brige,. Or ‘atmek IC5 pin 1 Also check flexy connector
faulty soldering v E-OK H NO
Foreign matter caught in 5 DISK DISK
actuator NEAR/ \ FAR Check for solder bridges
\ /“' ‘;'-ﬂ and other faulty soldering
- % ;
r LOCI/; INI E;DIL(":D; pins 1, 2, 3 and 4 Is a voltage of about 4.5V
o Z =
Is the TP1 pin 1 output [NO PP obtained by grating
normal? B YES adjustment?
L YES X YES NO
Y Y
Check for solder bridges If focus offset normal N?._ 7 END
and other faulty soldering (VRB)? i Readjust
around IC1 1/2
& : YES
i L
NO y ==y
FYTETT F!B‘Q B e Has the focus gain (VR3) Is the level on pins 1 and 2
Repair - i D3' Tree’ of ’soldea: been adjusted correctly? NO of TP2 normal?
bridges and other faulty YES YES
| soldering? 4 :
= NO Check for solder bridges Check for solder bridges
- : 5 €
¥y YES lrpmc sty ™ and other faulty soldering and other faulty soldering
s |_NO[Is the area around ICE YES around Q4 and IC7 around pin 17 of ICE
free of solder bridges and
other faulty soldering? L
[ YES | Has focus loop been enter- |
w7 NO | ed? Check for flexy connector
; i YES breaks, and solder bridges
Defective reset circuit v | and other faulty soldering
Check for solder bridges aroundithe connECIY
and other faulty soldering |
around focus loop circuit | -
¥
Check for solder bridges
and other faulty soldering
around IC2 2/2
48

50



Defective tracking )

|
i

Does abnormal condition NO Does abnormal condition | YES | Is TREG C/L generated as NO__ O search errors oceur? |nO
occur when the power is f——} occur when tracking is —] a result of a failure when a o phi Normal
switched on? closed? jump is made? ‘YES
| YES NO | YES
-
y ! T L Is the 1C6 ' 11 (MIRR) | NO | Check f Id brid
i " » s the pin eck for solder bridges
NO f t "
Is TP1 pin 2 at GND level? Is tracking (VR2) offset s the jump °“‘°9‘ obiain- [NO input OK? and other faulty soldering
normal? ed at IC2 pin B drive? ]
around pins 18 and 19 of
NO [YES YES
| = Ic5
, ' | !
T = 7 | Check whether the carriage
Adjust - o halznzcd {IGQHSTT RERPEILY [ YES goes too far, or not far NO
i i = o enough, during a track [—————
NO ‘YES — count search. Is carriage
F movement OK?
Is the IC6 pin 27 out- *
YES
A put normal? YES
|s a voltage of sbout 4.5V Has grating been properly NO YES l Is IC6 pin 6 C-OUT OK?
p-p obtained by grating |=«{— adjusted? Should be about NO
adjustment? | 4.5V p-p ’7 e nol |'s the 100-track jump OK? l
i - Is the 10-track jump OK?
| YES ND ‘NO | YES ‘ ! o Check for solder bridges
1 + ‘ Does carriage kicking oc- ‘ l and other faulty soldering
o o o moesomn ™ || 22 a —
r
B ity e ‘ lNO | Defective PLL ) K
YES i i Are 1C9 pin 17 CNIN and
i} Y ‘ J, e b oL LR B SENS OK?
Is the level on pins 1 and 2 |NO | Has tracking loop been _ YES YES
of TP2 normal? entered? e Is IC6 pin 23 OK? ‘ ‘ \

YES | LYES No G B
Check for solder bridges ‘ Tracking loop,  solder ‘ ; ' SENS I | | |

and other faulty soldering | bridge, other faulty sol- | Cligck f'or salder bridges
around pin 17 of ICH | dering, loop gain ‘ and other faulty soldering |
| around I1C3 1/2 Y
| - Check for solder bridges
| ! and other faulty soldering
Check for flexy connector — —
| breaks, and solder bridges |
| land other faulty soldering |
| around the connector | ‘
- AME e
Check for solder bridges Is the area around IC6 free | yO
and other faulty soldering of solder bridges and other F—— Repair
around I1C2 2/2 faulty soldering?

lYES
CDefective reset circun)
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' Detective EFM )

: \ : Are R30, R32, R33, C28,
Is TP2 pin 4 EFM in fhﬁ‘ NO and C29 free of solder [y
v to 2Vp-p range during T ® bridges and other faulty > Repair
tracking open? soldering?
YES YES
v TNO =1
Is the EFM level greatly | NO
reduced when tracking is [ ™| |s the 3T level normal? Is focus offset (VR6) |[NO ;
losed? YES normal? Adjust
closed? v
YES YES
i A
_ ) Is tangential adjustment
Grating adjustment OK? NO
LYES
Flexy connector break,
solder bridge, dirty lens,
dirty disc

Gefective remote contrcD

|
L

Has connector been con- | NO
nected?

- Repair

YES

Y

} Q10 sig-
Are the Q9 and 2 -N-Q-—-—b— and other faulty soldering

3
rifls ABHAH around Q10, Q11 and C65
YES

Check for solder bridges

i
Check for solder bridges
and other faulty soldering
around 1C11
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‘ Defective audio section '

¥

Is pin 19 (MUTG) of IC9
at L level?

NO

Does pin change to H level

lves

Are all IC15 pin signals
normal?

YES

3

Are the output waveforms
normal at pin 1 of I1C17
and pin 2 of 1C187

NO

NO

YES
4

Are the output waveforms
normal at pin 7 of IC17
and pin 1 of 1IC187?

NO

YES

Are Q15 and Q16 on dur-
ing emphasis?

YES

y

Is the output waveform
normal?

NO

NO

o synchronized with GFS?

NO

YES

4

Is tracking closed?

YES

A

' Defective PLL )

Check for pattern bridges

YES

4

Normal

52

and other faulty soldering

Check for solder bridges
and other faulty soldering

Defective tracking )
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1 1 . ADJUSTMENTS @ Test Mode

The Compact Disc Player adjustment are to be Disc player adjustments are executed in test
executed in the following order. mode.
® Adjustment Items Test mode setting and cancellation procedures
1. Tracking offset and focus offset adjustments (1) Switch POWER (S401) on while depressing
2. LD (laser diode) power check the TEST MODE switch (S1).
3. Focus lock and spindle lock checks (2) Then switch the MANUAL SEARCH FWD
4. Grating adjustment ( > ) or REV (<kJ) switch on to activate
5. Tracking balance adjustment test mode.
6. Tangential adjustment (3) Test mode is cancelled by switching POWER
7. Focus gain adjustment off.
8. Tracking gain adjustment
9. VCO free-run frequency adjustment

The various key functions during test mode are

® Measuring Equipment listed in Table 11-1.
1. Dual trace oscilloscope
2. Optical power meter e Adjustment Controls
3. Test disc (YEDST)
4. Focus and tracking adjustment filters VR2: Tracking offset (TR.OF)
5. Loop gain adjustment bandpass filter VR3: Focus gain (FO.GA)
6. Signal generator VR4: Tracking gain (TR.GA)
7. Grating driver VR5: Tracking balance (TR.BL)
8. Other regular measuring equipment VR6: Focus offset (FO.OF)

VL1: VCO free run (VCO coil)

= 7

TP2 VR6 (FO.OF)

S401 3 ®
(POWER) u-nE 4 %
AT
A\
VRS (TR.BL)
husve o VR2 (TR.OF)
VR3 (FO.GA) s1——d

(TEST)
VR4 (TR.GA)

VL1 (VCO coil)

Fig. 11-1 Adjustment Points
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During test mode, each servo mechanism can be
closed and opened by separate operations. Con-
sequently, each servo must be closed one at a time

Example: Switch from stop to play mode.

(in serial sequence) to set play mode. Note that
play mode is not activated by simply pressing the
PAUSE key ( 00 ) during test mode.,

Test mode -

v
g
s

PLAY mode

Focus servo
closed

closed

® The servo mechanisms comply with a serial
sequence during test mode.

® Key Function in Test Mode

Spindle servo

Tracking servo
closed

Symbol Key Function during test mode

Description

TRACK FWD Focus servo closed

>

Laser diode lights up, focus actuator is moved up/down, and
focus servo is closed,

> PLAY Spindle servo closed

Spindle servo closed in CLV-A mode after spindle motor is
kicked.

o0 PAUSE Tracking servo closed/opened

Tracking servo closed by pressing in a toggle action, and
player is switched to play mode {with the focus and spindle
servos closed). PAUSE indicator lights up, and tracking servo
is opened when pressed a second time.

MANUAL SEARCH REV

Carriage reverse (towards disc center)

Carriage is moved towards disc center at the fast speed of
about Tem/sec.

Since there is no safety mechanism to stop the carriage, do
not move it too far,

[>[> | MANUAL SEARCH FWD

Carriage forward {towards disc edge)

Carriage is moved towards disc edge at the fast speed of
about 1em/sec.

Since there is no safety mechanism to stop the carriage, do
not move it too far.

REPEAT Lens moved up/down

The laser diode lights up, and the focus actuator is moved up/
down. The focus servo is not closed.,

O STOP Stop

All servos are stopped and reset to the initial status.

OPEN/CLOSE (Disc tray) opened/closed

Disc tray is opened/closed. Note pickup does not return to
arm rest when tray is opened, and remains in the same posi-
tion when tray is closed.

Table 11-1
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Oscilloscope

Check items/

Step position Test Adiusrnent Adjustment Adjustment procedure
No. _'V—T'H—— poins s Eae specifications
1 TRACKING OFFSET AND FOCUS OFFSET ADJUSTMENTS

|

TP 1 VR 2
Pin 9 (TR. OF)
(TR. m’}‘

TP 1 ‘ VR6
Pin 3 (FO.OF )
(FO, ER)

oV + 10mV

oV + 10mV

Set the player to test mode (see page 53)

Adjust the voltage at TP1 pin 8 TR.RT (tracking return)
to OV £10mV by turning the VR2 TR.OF (tracking off-
set) control.

Adijust the voltage at TP1 pin 3 FO.ER {(focus error) to
OV £10mV by turning the VR6 FO.OF (focus offset)
control.

2 \ LD (LASER DIODE) POWER CHECK

VR 1

Specified rating
{0.26mW + 0.02mW}

|

Set to normal mode. (Normal mode can be set by switch-
ing the power off and on again.)

Position the optical power meter sensor immediately a-
bove the object lens.

Press the PLAY key without a disc loaded, and check that
the LD (laser diode) power reading in the optical power
meter is within the specified rating range (0.26mW =0.02
mw).

FOCUS LOCK AND SPINDLE LOCK CHECKS

v
0.5V/div

H
100msec
/div

‘ TP2
pin 4
(RF
output)

RF output
generated

Mormal rotation

Load the test disc.
Set the player to test mode (see page 53)

Press the MANUAL SEARCH FWD key ([>I>) to move
the pick-up to about the center of the disc. Note that
step must be executed.

Observe TP2 pin 4 RF (RF output) by oscilloscope to
check that an RF output signal is generated when the
TRACK FWD key (>} is pressed.

Press the PLAY key { [> ) and check that the disc rotates
at normal speed (about 300rpm near the center of the
disc} in the correct direction (clockwise).
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Oscilloscope Test PT—— Check items/
Step position 5 1_ enay Adjustment Adjustment procedure
No. points positions g ¥
v I H specifications
4 GRATING ADJUSTMENT
= T :
® | oad the test disc.
' | ® Set the player to test mode (see page 53)
® Press the TRACK FWD { >[4 ) and PLAY { [> ) keys in
that order to close the focus and spindle servos (leaving
the tracking servo open).
® Using the MANUAL SEARCH FWD key ([>{>), move the
pick-up to a positon near the center of the disc, and
ensure that the grating driver (R-122) can enter the pick-
up grating adjustment hole from the left hand side of the
set by the pick-up movement. {See Figure 11-3)
TP 1 Grating NULL point ® Observe the TP1 pin 4 TR.ER (tracking error) waveform
Pin 4 by oscilloscope. Insert a 4kHz cut-off low pass filter at
(TR. ER) | this stage. {See Figure 11-2)
LPF; !
77 ot (N i :
_ ! 39K !
Pin 4 O=——W\ Py \
(TR. ER) i i . '
| I Oscilloscope
! ]’0001”: i measurement
L 1
Pin 5 [o! ' F L
{GND) S ]
Fig. 11-2
® |nsert the tracking driver into the adjustment hole and
turn the driver to find the NULL point {see Photograph
11-1).
® At this stage, gently press against the pick-up with a i
screwdriver etc as indicated in Figure 11-3 to prevent the T
pick-up from rising when the grating driver is tuned. 1'
Grating Maximum ® Next turn the grating driver slowly clockwise from the
amplitude NULL point and adjust to the positon where the wave-
form (tracking error signal) first reaches maximum
amplitude (see Figure 11-3).
Note:
Press the down on the grating driver to ensure that the |
pick-up does not float upwards.
X axis Grating Lissajous 45° ® Connect TP2 pin 1 (BKTE) to the X axis of the oscil-
TP2 loscope, and pin 2 (FWTE) to the Y axis by AC coupling,
pin 1 and observe the Lissajous pattern (see Photograph 11-4).
(BKTE)
® Fine adjust the grating driver to a position where the
Y axis | Lissajous pattern in practically as straight line (Lissajous
TP2 45°). (See Photograph 11-5)
pin 2
(FWTE)
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Screwdriver

Fig. 11-3 Grating Adjustment

i | | o o
i 0 T i '
_,,_......_1__,_,,__1._...-—1—...,,_L__

i i
Pt g

beyond theN U Lont

Photograph 11— Waveform

Photograph 11-3 Maximum amplitude

Photograph 11-5

Photograph 11-4
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1V /div Bmsec TP 1 VR 5
fdiv Pin 4 (TR. BL)
(TR. ER)

Oscilloscope Tast - Check items/
Step position e? '_u_“mem Adjustment Adjustment procedure
No. points positions i

v | H specifications
5 TRACKING BALANCE ADJUSTMENT

Load the test disc.
Set the player to test mode (see page 53)

Move the carriage to a position near the center of the
disc by using the MANUAL SEARCH FWD key ( [>[>).

Press the TRACK FWD key ([>{+) and then the PLAY
key { [> )} to start the disc turning.

Observe TP1 pin 4 TR.ER (tracking error) in the oscil-
loscope, and eliminate the DC component of the track-
ing error by adjustment the VRS TR.BL (tracking balance)
control.

SR DL

Photograph 11-7 DC components excluded
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Oscilloscope

Check items/

TP2
pin 4
(RF
output)

Tangential
adjustment
SCrew

Best eye pattern

Step position .Te?t Adj_u?tment Adjustment Adjustment procedure
No. points positions = i
Vv i H specifications
6 TANGENTIAL ADJUSTMENT

Load the test disc.
Set the player to test mode (see page 53)

Using the MANUAL SEARCH FWD key { = ), move the
pick-up to the disc edge to enable the tangential adjust-
ment screw to be seen from the left hand side (see Figure
11-5).

Press the TRACK FWD {[>{A), PLAY ( [> )}, and PAUSE
{ 00 ) keysin that order to close all servos, {The PAUSE
indicator will light up.}

Observe the TP2 pin 4 RF {RF output) in the oscilloscope
and adjust the tangential adjustment screw to obtain the
clearest eye pattern. (Figure 11-5),

The optimum position is the midpoint between the two
positions where the eye pattern starts to deteriorate when
the tangential adjustment screw is turned clockwise and
counter clockwise.

Guidelines for this adjustment: In addition to a clear
overall waveform, adjust to obtain relatively slender lines
{see photograph 11-8) Where single "“diamond’* shapes are
formed in the eye pattern.

To make the waveform easier to observe, insert a 10
kohm resistance (or 5 kohm if the waveform is hard to
see) in the tip of the probe as shown in Figure 11-4,

TP 2
Pin 4 10k -
{RF)
Pin 3
(GND)

Fig. 11-4
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Tangential
adjustment
screw

Fig. 11-5 Tangential Adjustment

Observation point

A

Unaligned Optimum adjustment Unaligned

Photograph 11-8 Photograph 11-11
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Oscilloscope = PP Check items/
Step position B?t |_u_st o Adjustment Adjustment procedure
No. points positions g 5
v I H specifications I
7 FOCUS GAIN ADJUSTMENT
Set the player to test mode (see page 53)
Press the STOP key (1) to switch all servos off.
Adjust the frequency and output voltage of CH1 of the
F.T.G adjuster to 875Hz and 0.2V p-p.
Note:
ff adjusting the output volitage by oscilloscope, discon-
nect the cable from the F.T.G adjuster circuit board, and
measure and adjust with the oscillascope probe in direct
contact with pin 3 of the N1 connector (plug). (Because
of the hum generated. do not measure at the tip of the
cable.)
Connect the F.T.G adjuster as shown in Figure 11-B.
Press the TRACK FWD (>}, PLAY ( > }, and PAUSE
{00 ) keys in that order to switch all servos on.
TP 1 VR 3 LED (green) on Adjust the compact disc player VR3 FO.GA (focus
Pin 6 (FO. GA) gain) control so that F.T.G adjuster Just LED (green)
(FO. IN} comes on
TP 1
Pin 1
(FO.OT e
! C.D PLAYER
Pin 6 ORANGE WIRE E.T.G.
{FO. IN) Adjustor
Pin 1 BROWN WIRE
(FO. OT)
Pin & BLACK WIRE (R-878)
(GND)
TP 1

Photograph 11-12 F.T.G adjuster

Step
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Oscilloscope

Position Test

—

| | |
| ™1 |
/ } Pin 7 |

[ (TR. IN) |
| TP 1 |
| Pin 2 |
| {TR. OT)

V] H ] e

TRACKING GAIN ADJUSTMENT

Adjustment
positions

—

Check items/
Adjustment
l specifications

——

VR 4
(TR. GA)

LED (green) on

Adjustment procedure

| ® Set the player 1o test mode (see page 53)

| ® Press the STOP Key {0) 1o switch all servos off,

® Adjust the frequenc
F.T.G adjuster to 11

y and output voltage of CH2 of the
25Hz and 0.4Vp-p,

| Note:

Connect the F.T.G adjuster as shown in Figure 11-7.

Press the TRACK FWD (=[4), PLAY { > ), and PAUSE
| {00 ) keys in that order to switch al| Servos on,

Adjust the compact disc
| gain) control so that the F
| comes on.

player VR4 TR.GA (tracking
-T.G adjuster Just LED (green)

| oD PLAYER

|| TP 1

| Pin 7 YEEL{E_W_WIEE F.T.G.
(TR. IN) O]-_ Adjustor

| Pin2 __REDWIRE

| (TR. OT) ' ,

| Pin 5 o BLACKWIRE

| (GND) ’

| Fig. 11-7




Oscilloscope = . Check items/
Step position 9?‘ Ad]_u_stment Adjustment Adjustment procedure
No. v | H points positions specifications
9 VCO FREE—RUN FREQUENCY ADJUSTMENT
Set the player to test mode (see page 53)
Press the STOP Key (1) to switch all servos off.
Press the TRACK FWD ( [>[4 ) and PLAY ( > ) keys in
that order to close the focus and spindle servos.
0.5V/div IC 8 (2/2) Write the Observe the waveform at pin 8 of IC8 (2/2) by oscil-
Pin 8 Center loscope at this time. (V: 0.5V /div.)
Value (Although C47, R83, R87, and other circuit elements are
of the connected to pin 8, the waveform can be easily observed
Waveform if observed at the legs of C47. See Figure 11-8.)
Write the center value of the waveform at pin 8 of IC8
(2/2).
0.5V/div IC 8(2/2) VL1 Using the core driver, adjust the VL1 {VCO coil) core so
Pin 8 (VCO coil)

that the center value of the oscilloscope waveform is the
same as the previously recorded value when the PAUSE
key { 00 ) is pressed to switch the tracking servo on.

Observe point
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