
2-8. OPERATIONAL AMPLIFIER COMPARATOR 

N J M 2 0 6 8 S 

T A 7 5 3 9 3 S 

/ 
\ — 

B p > — 1 

L i J l 2 j [ 3 j 4 j l 5 j l 6 j 7 j a [ 9 

2-9. 2KS-RAM 

T C - 5 5 1 7 

A 7 
A 6 
A 5 
A 4 
A 3 
A 2 
A 1 
A O 

1/0! 
1/021 
l /03( 
GND< 

I 
)2 
)3 
)4 
>5 
)6 
(7 

»8 
19 
)I0 
)l l 
>12 

2 4 Ó VDD 
2 3 0 A 8 
2 2 n A 9 
21 O R / W 
2 0 O D E 
1 9 0 AIO 
I 8( 
17 

CE 
M/OB 

I 6 0 1 / 0 7 
5 0 1/06 

I 4 Q I / 0 5 
13 O 1/04 

- 1 5 -



SECTION 3 ADJUSTMENT PROCEDURES 

B E S U R E T O F O L L O W C A R E F U L L Y T H E I N S T R U C T I O N B E L O W B E F O R E S E R V I C I N G A N D A D J U S T M E N T . 

- S A F E T Y I N T E R L O O K -

T h e c o m p a c t d i s c p l a y e r r e a d s t h e d i s c s i g n a l b y d e t e c t i n g t h e laser b e a m . I t m u s t be a v o i d e d f o r t h e h u m a n b o d y t o b e 

e x p o s e d t o t h e laser b e a m . E s p e c i a l l y t h e h u m a n e y e s c a n b e b a d l y a f f e c t e d b y t h e laser b e a m . T h e r e f o r e , t h e u n i t is e q u i p -

p e d t o p r e v e n t t h e u n n e c e s s a r y laser p u t p u t . T h e l a s e r b e a m o u t p u t s a re c o n t r o l l e d b y t h e p i n 4 2 o f 1 0 3 0 0 1 ( o n e c h i p 

m i c r o c o m p u t e r ) . W h e n t h e p i n 4 2 is . L o w , t h e l a s e r d i o d e e m i t s t h e laser b e a m . O n t h e c o n t r a r y , w h e n t h e p i n 4 2 is H I G H , 

t h e laser d i o d e d o e s n o t e m i t t h e b e a m . A f t e r t h e u n i t is p o w e r e d , t h e u n i t i a l s t a t e o f p i n 4 2 is H I G H . 

T h e laser d i o d e e m i t s t h e b e a m w h e n t h e f o l l o w i n g c o n d i t i o n s a r e m e t . 

1) T h e D i s c t r a y is p e r f e c t l y c l o s e d ( T h e l e a f s w i t c h o f t h e c l o s e s e n s o r is s h o r t ) . 

2 ) T h e o p t i c a l p i e k u p is l o c a t e d a t t h e v i c i n i t y o f t h e d i s c d r i v i n g m o t o r ( T h e lea f s w i t c h o f t h e p i c k - u p s l i d e l i m i t e 

( P U S L ) s e n s o r is s h o r t ) . 

i t t h e d i s c is n o t f o u n d , i t d o e s n o t e m i t t h e l a s e r b e a m . B u t i f t h e D I S O is l o a d e d i n t h e s e t , t h e s e t r e a d s t h e d i r e c t o r y o f t h e 

d i s c w i t h l a s e r b e a m . W h e n P L A Y k e y is p r e s s e d , t h e l a s e r d i o d e e m i t s t h e b e a m a g a i n . 
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1 . C O N F I R M I N G L A S E R O U T P U T 

1) M a k e t h e L A S E R o u t p u t s e c t i o n v i s i b l e b y r e m o v i n g t h e f l a p d i s c d a m p . 

2 ) S w i t c h o n t h e p o w e r a n d p r e s s P L A Y k e y o n c e t o g e t t h e L A S E R o u t p u t . A p p i y i n g t h e s e n s o r o f o p t i c a l p o w e r m e t e r 

t o t h e o b j e c t i v e l e n s , m a k e s u r e t h a t t h e o u t p u t is i n t h e r a n g e o f 0 . 2 5 m W a n d 0 . 5 m W . 

3 ) R e i n s t a l l t h e f l a p d i s c d a m p . 

2 . P L L P R E E R U N F R E Q U E N C Y A D J U S T M E N T 

1) S h o r t b e t w e e n t e s t p i n T P . E F M I o f I C 1 0 2 ( o r a n y l e a d o f R 2 1 4 ) a n d G N D , p o w e r o n a n d se t t h e u n i t t o S T O P m o d e . 

2 ) C o n n e c t a D C v o i t m e t e r b e t w e e n c e n t e r l e a d o f D 2 0 1 (SVC-2n) a n d G N D , a n d c h e c k t h a t v o l t a g e is 2 . 4 V t o 2 . 6 V . 

3 ) C o n n e c t a f r e q u e n c y c o u n t e r b e t w e e n t e s t p i n T P . 7 a n d G N D , a n d r o t a t e t h e c o r e o f t h e P L L O S C c o i l ( L I 0 4 ) w i t h a 

p l a s t i c s c r e w d r i v e r so t h a t f r e q u e n c y is 4 . 3 2 0 M H z t o 4 . 3 3 0 M H z . 

3 . F O C U S O F F S E T A D J U S T M E N T 

1) P o w e r o n a n d s e t t h e u n i t t o S T O P m o d e . 

2 ) C o n n e c t a D C v o i t m e t e r a n d o s c i l l o s c o p e b e t w e e n t e s t p i n T P . F a n d G N D . 

3 ) A d j u s t \ / R 4 0 1 so t h a t t h e i n d i c a t i o n o f D C v o i t m e t e r a n d o s c i l l o s c o p e is ± l O m V . 

T R A C K O F F S E T A D J U S T M E N T 

1) P o w e r o n a n d s e t t h e u n i t t o S T O P m o d e . 

2 ' " o n n e c t a D C v o i t m e t e r a n d o s c i l l o s c o p e b e t w e e n t e s t p i n T P . T a n d G N D . 

3 / A d j u s t V R 3 0 1 s o t h a t t h e i n d i c a t i o n o f D C v o i t m e t e r a n d o s c i l l o s c o p e is ± l O m V . 

5 . D I F F R A C T I O N G R I D A D J U S T M E N T 

T h i s is a p r e c i s e a d j u s t m e n t a n d m u s t b e m a d e c a r e f u l l y . 

1 ) C o n n e c t A C v o i t m e t e r b e t w e e n t e s t p i n T P . T E O and G N D . 

2 ) T u r n t h e p o w e r o n , l o a d a d i s c a n d s e t t h e u n i t t o S T O P m o d e . 

3 ) Press P L A Y / P A U S E k e y . 

4 ) P L A Y L E D w i l ! f l a s h . S h o r t b e t w e e n p i n N o . 4 o f I C 1 0 9 a n d G N D . 

5 ) C o n n e c t t h e se t a n d o s c i l l o s c o p e a c c o r d i n g t o t h e p i c t u r e b e l o w . 
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6 ) O b s e r v e t h e r e s u r q e w a v e f o r m o f t h e w a v e f o r m i n d i c a t e d o n t h e o s c i l l o s c o p e a n d i n s e r t t h e a d i u s t m e n t j i g i n t o t h e d i f -

f r a c t i o n g r i d a n d set p h a s e d i f f e r e n c e a t 1 8 0 ° , so t h a t i n d i c a t i o n o n A c v o i t m e t e r is m a x i m u m , (see f i g u r e 1 ) . 

7 ) E v e n i f t h e p h a s e d i f f e r e n c e is 1 8 0 ° i n t h e a b o v e s t e p , t h e E a n d F s u b b e a m s m a y b e m i s t a k e n l y o n t h e d i f f e r e n t t r a c k . 

B e s u r e t h a t t h e E a n d F s u b b e a m s a r e o n t h e s a m e t r a c k . 

8 ) R e m o v e t h e s h o r t b e t w e e n p i n N o . 4 o f I C 1 0 9 a n d G N D . 

9 ) O b s e r v e t h e w a v e f o r m o f t h e s i g n a l b e t w e e n t e s t p i n F a n d p i n N o . 9 E F B ( E ) o f I C 1 0 1 u s i n g d u a l t r a c e o s c i l l o s c o p e 

( M o n i t o r e d i n A L T m o d e ) . B e a m E a n d b e a m F a r e i n t h e s a m e t r a c k i f t r i g g e r i n g o f w a v e f o r m F is a p p r o x i m a t e l y 

3 6 . 7 jis b e h i n d t h e p o i n t ( p o s i t i o n w h e r e w a v e f o r m h o l l o w s o u t ) w h e r e w a v e f o r m E is t r i g g e r e d (see f i g u r e 2 ) . 

1 0 ) W h e n t h e b e a m s a re n o t o n t h e s a m e t r a c k r e t u r n t o s t e p 3 ) , a n d r o t a t e t h e a d j u s t m e n t j i g a t t h e 1 8 0 ^ p o i n t . R e p e a t 

s t e p s 3 ) t o 9 ) u n t i l c o n f i r n e d . 

( F I G U R E I) 

( F I G U R E 2) 
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6. ADJUSTMENT OF PICK UP ANGLE 

1) Turn the power on, load a disc and select a track that Is in the middle position of disc. 
2) Connect the oscilloscope or jitter counter between test pin TP HF and GND. 
3) Play a selection and monitor the waveform of TP HF and rotate the angle adjustment screw so that the waveform is at its 

7. E-F BALANCE ADJUSTMENT 
1) Turn the power on, load a disc and set the unit to STOP mode. 
2) Short between pin No. 9 of IC 101 and GND. 
3) Connect a DC Voltmeter and oscilloscope to TP TEO through low pass filter shown below. 
4) Set the unit to PLAY mode, adjust VR101 so that the DC voltmeter and oscilloscope is OV ~ - 1 5 m V . 

maximum. 
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8. ADJUSTMENT OF FOCUS/TRACKING GAIN 
The measurement circuit shown below is necessary for accurate adjustment of the focus and tracking gain. 

• Focus gain adjustment 
1) Connect the measurement circuit shown below, turn the power on, load a disc and set the unit to PLAY mode. 
2) Apply a 900Hz, 0,5Vp-p signa! from signal generator. 
3) Observe the resurge wave forms on the osciiloscope, and adjust VR402 so that the phase difference of output of X and Y 

from the measurement circuit is 9 0 ° . 

• Tracking gain adjustment. 
1) Adjustment is made in the same manner as for focus gain. 

The i n p u t from the frequency generator is set to 1800Hz 0.5Vp-p, and VR302 is adjusted so tha t the phase d i f fe rence 
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SECTION 4 SERVO 

1 OUTLINE 

CD-17 has four servo circuits. 

1. TRACKING SERVO 

Controls the objective lens in the pit track direction, and keeps the laser on the pit track: 

2. FOCUS SERVO. 

Controls the vertical movement of the optical system's objective lens for correct focusing on the compact disc. 

3. DISC MOTOR SERVO. 

To keep a speed of the disc constantly, it is controlled by CLV (CONSTANT LINEAR VELOCITY) servo. 

4. FEED MOTOR SERVO. 

The feed motor moves the optical system between the inside and outside circumferences of the disc. By applying servo, 
the objective lens deviation in the tracking direction is controlled as nearly as possible to mechanical center, so that 
tracking servo works stably. 



4-2. FOCUS SERVO 

When the disc is ioaded in the set, first focus search is performed and focus servo is applied. 
IVIain detector is devided into four parts of A,B,C and D. We obtain (A + C) and (B -i- D) by using the output of the main detec­
tor and it is used in Forus servo. 

Exact fous detection is performed by the focus OK circuit and focus zero cross detection circuit. Focus servo amplifies detect­

ed signal f rom photo detector of piek up at the CX-20109 and makes a signal at focus trough subtracting process (differen-

tial AMP). This error signal is amplified after lead, lag compensatlon and applied to focus actuator coil of the piek up. Then 

objective les starts tracing. 
VR402 lOOK 

O FCS 

The waveform of the point 1 when focus starts 

5 V 

O V 

Output of the FE 

F C S 

AUTO FOCUSING TPF waveform (for playing) 

X : Distance between disc and 
objective lens. 

OV Focus error waveform according to distance 

' ' i i ' » ' i * ï i" j i / i ' . . i ' / ' i / : . ' i . ' | f(( ' i i ' 
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4-3. TRACKING SERVO 

The signal detected from E and F (photo detector) of the piek up is amplified at CX20109. 
Af ter making tracking-error signal through subtraction process, this error signal is amplified after lead and lag compensatlon. 
The objective lens traces a track of the disc by driving the tracking-actuator of the piek up. 
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SECTION 5 DIAGRAM 
PCB PATTERN & MARKING 
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