SPECIFICATIONS

Audio General

Frequency response........... 4 Hz ~20 kHz Power consumptions.......... 16 W
Signal -to-Noiseratio.......... more than 95 dB Dimentions .............. PR W: 340 mm (13-3/87
Dynamicrange.................. more than 93 dB ' H. 84 mm (3-5/16")
Total harmonic distortion .... 0.0035 % or less (1 kHz, : D: 349 mm (13-3/4")
THD} Woeight (Net} .................... 4.0 kg (8.8 Ib)
Channel separation ............ more than 90 dB .
Wow & flutter.................... Below measurable limit Remote control unit
{+0.001 %, W PEAK) Model ..., RC-P969
Line outputlevel................ 20V System ... e infrared beam pulse
Power requirements............ DC3V:RE (AA)x 2
Format Dimentions ...................... H: 157 mm (6-3/16")
TYPO oot s Compact disc player W: 88 mm (2-11/167)
Readsystem .................... Nen-contact aptical pick-up D: 18 mm (11/167
system Welght'...coocovumanmmon 115 g 10.253 [b) {With bat-
Laserpick-up.................... GaAlAs, h=780 nm, 3-beam teries}
type ’
Spindlespeed ................... About 200 rpm — 500 rpm
Error correction................. Cross Interleave Read
Solomon Code
Number of channels ........... 2 channels
Note:

We follow a policy of advancements in development. For this reason specifications may be changed without nofice.

Note :

Component and circuitry are subject to modification to insure
best operation under differing local conditions. This manual is
based on, the Europe (E) standard, and provides information on
regional circuit modification through use of alternate schematic
diagrams, and information on regional component variations
through use of parts list.

KENWOOD CORPORATION

Shionogl Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan

KENWOOD U.S.A. CORPORATION
2201 East Dominguez Street Carson, CA BOSI0;
550 Clark Drive Mount Qlive, NJ 07828, US.A.

KENWOOD ELECTRONICS CANADA. INC.
P.O. Box 1075 959 Gana Count, Mississauga, Ontario, Canada L4T 4C2

KENWOOD ELECTRONICS BENELUX N.V.
Mecheisesteenwag 418 B-1930 Zaventem, Belgium

KENWOOCD ELECTRONICS DEUTSCHLAND GMBH
Rembriicker-Str. 15, 6056 Heusenstamm, West Germany
TRIO-KENWOOD FRANCE S.A.

Hi-Fi-VIDEQ-+CAR Hi-Fi s

13, Boulevard Ney, 75018 Paris, France

TRIO-KENWOOQD U.K. LTD.
17 Bristol Road, The Matropolitan Centre, Greenford, Middx. UB6 8UP England

KENWOQOD ELECTRONICS AUSTRALIA PTY. LTD.
4E Woodcock Place, Lane Cove, NS.W. 2066, Australia

o KENWOOD & LEE ELECTRONICS, LTD. .
- Wang Kee Building, 5th Floer, 34-37, Connaught Road, Central, Hong Kong

Knob ass'y {(Power} Foot Panei
{KK29-2553-03)

COMPACT DISC PLAYER

P-969

SERVICE MANUAL

Panel ass’y . Metallic cabinet Sub panel ass'y  Knob{Button) Knob{Button}
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Remote controller ass'y
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Phono jack{2P)
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Power cord bushing
{J42-0083-05)
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| DP-96¢

CONTENTS Iy CAUTION/DISASSEMBLY FOR REPAIR

CAUTION. ... .. . ittt e e i e s anan s 3 6. Digital signal processing LS| CXD11250 - ‘ /) - ) CAUTION
DISASSEMBLY FORREPAIR . .. .o voverneenns 3 (X25-2932-71:1C2) .. ... .............. 24 ' : .
BLOCKDIAGRAM ...........c.oiiicnannns 6 6—1. Block diagram . .................. 24 TRANSPORTATION SCREW
CIRCUITDESCRIPTION .........c.ciernen- 7 6—2. Explanation of terminals .. ... ... v 25 , e
1. Description of components . . . ............. 7 . B—3. Explanation of functions .. .......... 27 ' Before operation, remove' the two red screws attached
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4. Lightly pull up the two tray panel hooks as arrowed : , ‘ /)
@ to dislocate them and then slowly remove the tray
asarrowed @ (@ ).

5. Disconnect the three flat cables from the mechanism
e, remove the mechanism and ground line terminal

. set screws @

B. Push the tray in as arrowed again 0 .

DISASSEMBLY FOR REPAIR - )

7. Slowly raise the mechanism as arrowed @ and then
- pull it out.

Note : This mechanism is floated from the chassis with four
rubber bushes. When replacing the mechanism, the four
outsert legs on the bottom side of the mechanism must be
firmly inserted into the rubber bush holes.

DP-969

DISASSEMBLY FOR REPAIR

' REMOVING THE PICKUP

1. Push in the projection of the slider ass'y Iocéted at Note :

: : Be careful not to forcibly stretch the flexible PCB
the bottom of the disc clamper as arrowed 9 here

from the pickup which is also fixed to the mechanism

again. - chassis. When replacing the pickup, do not fail to firmly
fix the flexible PCB to the clamping hook on the bottom
side of the mechanism.

2. While holding the projection pushed in, slowly pull the
tray out as arrowed {9 . '
. Remove the laser pickup rail set screw Q .
4. Move the rail as arrowed @and then slowly pull the
laser pickup out as arrowed @ .

w
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BLOCK DIAGRAM ) ) CIRCUIT DESCRIPTION
S g I g _ scription. m .
S8 O g5 ) Description of components
-;’o ] ~- S ” b
: % 1-1. ELECTRIC UNIT (X25-2032.71) _ |
[} ]
g{{f"_"]—j—g Component - * Use/Function Operation/Condition/Compatibility
1 IC1 Main microprocessor Controls disptay and system operation,
] o T ©
H A iz 1C2 Signal processing I1C See the description of each compenent for details.
I ~| 5
m| 2 ol 2 =
ol = o = _ g 2 g 1C3 Memory S-RAM Error correction, de-interleave, jitter absoption.
3 F a B ) Generates "'search™ pulses for addressing the focus servo, tracking servo, or drive motor
g g " 1C4 Servo signal procassor o .
{ : ik e ' g2 servo, {See the description of CXA1082S for details.)
4 8 ; & o] ¥ Generates a focus error signal, a tracking error signal, and a RF signal. This also provides
- . . ICb RF ampiifier a phase and an automatic symmetry correction capabilities. ’
o | 5 b (See the description of CXA10818 for details,)
osl 3 o5l Z z : ) 16 Diaital fitter A 96th degree digital filter which doubles the sampiing frequency of 44.1kHz to 88.2kHz
o o3| 4 u;{ N . ’l g and sends out produced data. .
> < M
m = a atl|la+—] o . P
g8z g & H yg a Ic7 Quad 2-input NAND gate Téf;(vlljd1e1szb5lj)ffers of DATA, BCK and LRCK of CX23034 and digital out of IC2
sal - % B 55{4_ g L Ics D/A converter Digital to Analog convertion IC.
o ) 3 [ g - . N
o < & Sluzs O}, ) ico Analog switch Used as the switch for the sample hotding circuit.
ol I M BN = [ -—]
- 5 -1 - %e{ - IC10 Operation amplifier Sample holding amplifier.
32 S s = P FH -
1C11 Quad 2-input NAND gate Generates ''sample’’ pulses fer holding of I.-R CH.
I . Fulse transformer driver for digital out, Used as the filter for MUTE and EMPH, of
2leghs 1C12 Hex-inverter
A ER DIN connector output,
-
—— _ﬂf__._______l 1IC13 Cperation amplifier %5V regulator for digital line.
| z . l Ic14 Operation amplifier + BV regulator for analog line {DAC).
I 2 'é N l IC18 Operation amplifier + 12V regulator for analog line.
b oL
I °§ Y é IC16 Operation amplifier (1/2) : Tray driver circuit, (2/2) : Focus actuator driver,
1"? 2 | ® 5 IC17 Remacon sensar
g .
- . 2 i urrent butter urrent butier Tor focus actuator driver circuit.
| ' A . ; b Qo2 c buff c bufer for f driver circui
| Egg_' =3 [ E % w OF: : Q3,04 Current amplifier Current buffer Tor disc motor driver circuit.
LxHng cc S a
] N N Pi 14 NE S | 8 & 5 g, OFY Qs FL driver Generates —30V with D13 for driving FL dispay.
Y v]a e L2l Mgk ! £ g ] - - o :
ik i ﬁggzs % E | _ §§ g = E; Q6 ~BV for digital line Provides x5V for digital line using 1C13.
’é‘gggﬁ l | 3% L £, \.8 g E .8 2 Q7 + 5V for digital line Using +5V of analog line reference voltage.
G0N @ o - - Y .y . - . . .
| By oE | Y ° 3 H 3 5 Q8 —5V for digital line Provides £5V for analog line using 1C14,
q o & W
- g o ry 3 + or digital line etermines reference voltage of zener diode .
. E & g ez 1 ok BV for digital li D i f [ f diode D50
5] | ar i______“_ D Q10 —12V for anatog line Provides £ 12V for analog line using IC15.
°| — . il ¢ ! | Y E | 11 +12V for analog line Determines reference voltage of zener diode D38,
™ z z a2 | W o -
Sl beby 4:‘_ 36 | I—.—v z 'E_ g I OJ ) 012,013 Muting switch Provides muting circuit for audio output.
| g%EE } "z‘ [ asas | “_ 2 % o s Q14,Q15 De-emphasis switch ) Provides interface circuit for between muting, de-emphasis circuit and
1 [} .2 2 £ l | _____ | Q16,017 Muting ON-OFF switch signal from microprocessor.
ksv] §¥ 58 § F; R | {1/3) : Current buffer for tray motor drive circuit.
S Mss‘Now'duwl . . N _—_
. __’____ - J " - I Q18 Current buffer (2/3) : Current buffer for tracking actuator drive circuit.
9 T } 5% gy b (3/3) : Current buffer for feed motor drive circuit.
® 100D ] 'é g E ® ’—?—k I
[E:l z z < PR i i‘Ir_ ! 3 Table 1-1
E H « Tove
r g M— E (-3 §
| 22| | g5 | | | % :
xsvl| EE ) Lo 123430 z gd

FZC

FE AMP ‘
J;?
COMPARATOR
FOLUS
SEARCH
TE AMP

=
o
’Fw

,*__q_
|
|
|
]
| >
| [
|
YR4
SIGNAL
fcisr2/2), 01,02

o
_|J HIDHS ILNY

]
—_ e

FE
DET
FE
[
o
|
w

VR3I

SIGNAL

RF ampP

TE
g1

BUFFER AV

° £ z I . \))1 )
T E s _ : SEGER _
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CIRCUIT DESCRIPTION

2. Key namas and displays
2—1. Key names

[+]1
[=1]

CWER SAMPLMG STETEM
[aalralealesls o} e 0
DOmEE I' 8 8 m-
D o a8
[l T ]
7 ImaCk wact T Rt

w 88 i, -88:88

KENWOOD cow.wcr DISC PLAYER DP-969

DIGITAL OUTPYT ML,
T [ P B (| | |
] TS | e cens | oereeiann | HEFTHTHETT | DR
14 8 13 12 1 10 7
1 : PLAY/PAUSE key 8 : OPEN/CLOSE key
2 : CHECK key 9 : Numeric key ( +10 key }
3 : CLEAR key 10 : Music skip key { UP key : b )
4 :STOP key - 11 : Music skip key { DOWN key : i)
5 : Manual search key ( FF kay : PP ) 12 : TIME DISPLAY key
6 : Manual search key { FB key : 4} 13 : DIRECT PLAY MODE key
7 : Numeric keys (0 to 9 ) 14 : POWER switch key

Fig. 2—1 Front panel

2-2. Display panel

1 2 3 4 5 II TRACK NO. PNO.

5 7 8 10 P 1 o
11 12 13 14 15 Disc LJ LJ !
ouT

16 17 18 18 20

mTRACK  apace REAE THE O
> PGM
vax, LI »=TivE e I
Tno. LD LD e aineLE R I Il e I NN

INDEX  |P-C-

Fig. 2—2 Display panel

Ay

¢ ©

2-3. Display Description.

CIRCUIT DESCRIPTION

No,

Display Function
1 ' 2 3 4 .5
B 7 |S] =] 10
1 Music calendar {Displays TRACK NO.)
11 12 13 14 15 .
16 17 18 19 20
I I ) @ ..... Indecates PAUSE mode.
@ | @ ..... Indecates PLAY mode.
2 @ Blinks only when the tracks are programmed in STOP mode,
DIs
-D @ ..... Lights up when the disc tray is closed.
@ @ ..... Lights up when the dise tray is closed and there is no disc placed.
THACK NO
3 I I ,——, Displays the TRACK NQ. of the track being played, or the designed TRACK NO.
I—I — during programming or when recalling a program for a check, etc.
—-PNO
@__]NDEX . Normatplaymode . . ... ...... (@ lights up and @) displays the INDEX NO.
4 r_f_-i—;—_l'—-: @ Programmade . ............ @ lights up and @ displays the Program No.
[
:.__'—j_ _L—__'q,,l‘---@ When checking a program . . . .. .. (@ and @) light up and {@) displays the Program No.
5 max. LI Displays the maximum TRACK NO. after the TOC is read.
TNnO, L Y
» TRACK
5 [ =T V] Indicates the four types of direct play mode.
= TIME The " " larrow) indicator, located to the left of the designed mode lights up.,
- SINGLE
i @ when (1) lights, () displays the relative remaining time of the TRACK NO. being played.
@__“_ ‘‘‘‘‘ TSINGLE TivE T | When @ Iigh-ts,- @ displays the absolute remaining time of the current position on the disc,
2 ---------»--------—-—;’- {from the beginning of the disc.)
1
I I I l . ’ ’ ’ ’ When (D and @ light, @ displays the relative remaining time fo the TRACK NO, being played.
'I_—_!__!?_I___._ _I_—_!_ _"_—_’. When @ and (3) light, @) displays the absolute remaining time on the disc.
{from the current position to the end of the disc.)
8 oD Lights up when repeat plays is designated, {Repeat indicator)
9 SPACE

Lights up when the gap between tracks is set to 4 seconds,

"Tabte 21
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CIRCUIT DESCRIPTION Y| )

C_IRCUIT DESCRIPTIDN
> | ) o

3. Microprocessor uPD75208CW-052
(X25-2932-71 : IC1)

3—3. Test mode o
If the TEST pins are short-circuited when the power is

-POWEH ON.

o - .
3—1. Terminal connection diagram Sssp2ce g 5 R N R T % oy § g Qg turned ON,. the microprocessor enters test mode. With the OPEN/CLOSE key.
] microprocessor set to test mode, each operation can be
r T T T 1 T l l T T T T T T 1 T TT T T T T I T T easily checked after making a repaire or adjustment.
R R R I RN LT With the DP-969, the microprocessor can be set to test E—r
mode by short-cir_cuiting pin 8 and pin 9 of the ELECTRIC d;‘sm;;iesd: ’
) : UNIT (X25-2932-71). ' - >
Note : ""Set mode” shows the normal status. o
~—Nmebomrewa PR R RTRRE RO NN SRREERSY \
T T ] T
e I L I R R LY brogrrines.
Eéagmgmwggagaszﬂ gxoag = . Qther than
v 3 Gngo Fig. 3—1 ’ OPEN/CLOSE key.
3—2. Explanation of terminals )ﬁ ) { setemode )
Terminal No. | Terminal name | 1/0 Function ‘ - Fig. 3—-2
1~4 Pd~Pa O_ [ FL tube segment display outputs, ® Effective keys in the Test mode and their functions
5 SENSE ) SENSE signal input (from CXD1125Q, CXA1082S). No Input key Fanction Track No. display
[+ WFCK | (0 data readout clock input (from CXD11258Q}, ! -
7 SUBQ i | Qdatainput {from CXD11250Q). ‘ {1) Focusserve .. ............ ON, TRACK NO. ‘
8 CRCF [ Qdata CRC OK {"H") input (from CXD1125Q). {2) Trackingservo . ........... ON. I_I I_
9 RCI | Remote control signal input. {3) Feedservo., .............. ON. I _]
10 SCOR | Q data sync signal input (from CXD1125Q). 1 PLAY When the key is pressed in the Stop mode, the servoes are switched - l
:; I;C'):: : :;:::SSOK {(H ’)' |r:f)u‘t {from CXA10818), O)) ‘ ) ON automatically in the order from (1) to {3), Displayed for a few seconds after {1} to (3},
ync QK {“H") input [from CXD1125Q), ;
13 RMUTE 0 Relay muting ONJOFF {""L"/"H"") signal output. ) !
14 EMPH (0] Emphasis ON/OFF {*'L"/""H""} signal output. Dise's Track No. is displayed.
15 DIRC O | DIRC signal output {to CXA1081S), 1) Focusservo . . .. ... ....... ON, TRACK NO.
16 MUTG O | MUTG signal output for muting ON/OFF (“H™/”L") (from CXD11250Q}. o CHECK (2) Trackingservo . . . .. .. ... OFF. I_I _,
i8 SLT Sw ] Start limit SW signat input (SW ON : "'L"). —_—
19 OPN SW { Tray open SW signal input (SW ON : "'L"). {3) Feedservo............... OFF. [_I _l'
20 CLS Sw | Tray close SW signal input (SW ON @ "L"}. {1} Focusservo . ............. ON, TRACK NO.
21~24 K1~K4 1| Main unit key inputs. 3 CLEAR {2) Trackingservo .. .......... ON. I_I ! ,
25 DATA O | Controi data signal output {to CXD1125Q, CXA1082S). : ) : i (3) Feedservo. . . . . ... .. .. .. OFF, , I —I
26 XLT C | Controt data latch signal output (to CXD1125Q, CXA1082S). O)‘ ) _ =
27 CLK O | Control data clack signal output to CXD1125Q, CXA1082S), (1) Foeusservo . ............. OFF. TRAK he.
28 LDC O | Laser ONJOFF (**H"/ L'’} signal autput. 4 STOP {2) Trackingservo . ........... OFF. { I I
29 XRTS 0 | Control reset signal output (to CXD1125Q, CXD1082S). (3) Feedservo,.............. OFF, I /
30 X1 | Clock oscillation X’tal connection terminals. In Stop mode : Moves the PU slightly to the outer tracks,
31 X2 0O | {Oscillation frequency = 4,194MHz). 5 FF{Ppp) R :
a2 Voo — | anD. With feed servo ON : Switches the tracking gain to *'H"".
35 OPNM O_| Tray open/close signal output. Normally OPNM : “L" and CLSM : “L" 6 FR(44) In Stop mode : Moves the PU slightly to the inner tracks,
36 CLSM 8] For opening, OPNM : "H" and CLSM : *‘L"". For closing, OPNM : “L* and CLSM : "H". With feed servo ON : Switches the tracking gain to "L,
39 RESET | Reset signal input. Jumps the number of tracks as follows:
40~52 G1~G13 0] FL tube digit display output, Key 1 2 3 4 5
54 i O | FL tube segment display output. Numeric {digit) Nf’mb?" of tracks | 1 4 16 | 32 1000
55 Pk Q 7 keys {0~0) Direction Outward
56 VLOAD i | cnD. Key 6 | 7 8 9 0
57 VPRE | GND. Number of tracks 1. 4 16 32 |1000
56 P{ © FL tube segment display cutput, @) . ) Direction Inward
59 Pi o : i
80 KO O | Key sense output signal. ) _ When the tray is opened and the closed again in test mode, TRACK
61~63 Pg~Pe 0 [ FL tube segment display output, @) : ' ) 8 | OPEN/CLOSE NOs. 2,6,7,8, 10 and 13 are automatically programmed. Opening
64 VDD - [ ¥ov. o the tray égain Will cause the unit to enter set mode,
10 #Table 3—1 Table 3-2 n
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3—4, Flow chart of test mode

CIRCUIT DESCRIPTION

® Flow chart from tray OPEN status after power ON

Inward
feed of PU

SLT:~“L"?

Qutward
feed of PU

1

07 displayed
in TNO

SL.T:"H"?

200ms WAIT

Y

Stop of PU

!

Acceptance of key

12

NO

( Power ON ,

Tray
CLOSE

cLs:*L"?

Cancellation
of tray
CLOSE

YES

Outward feed
of PU

NO

SLT:

YES

Fig. 3—3

5 sec.
elapsed?

Tray
OPEN

Memory
data store

OPN:*L"?

Cancellation
of tray
OPEN

Was OPEN/
CLOSE key
pressed?

5 sec.
elapsed?

SLT :.Pickup start |limit switch
CLS : Tray close detect switch
OPEN : Tray open detect switch

sl
o

Q

‘ ) ® Focus search & focus servo ON

) ' o Y

: ) Disc motor
’ : ON

) CIRCUIT DESCRIPTION

‘ START ’

4

Initialization of
CXD1125, CXA1082

Y
Laser ON

| DP-969

Facus DOWN
05 sec

Focus UP

4

1,2“

elapsed? YES

NO

' ) SENSE :

“H'" continves G.5msec

NO on FOK : “H"?

YES

Focus
servo ON

i

END

Fig. 3—4

13
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CIRCUIT DESCRIPTION

® Tracking servo ON

‘ START >

Tracking servo
ON

] @ FOK terminal

FOK:“H”"?

YES
3 sec.
elapsed?
NO

(i GFS terminal

dms WAIT

() FOK terminal

14

® Disc motor stop

START

FOK:*H"?

@)

Disc motor Disc motor
brake stop
® terminal
{“"SENSE”) Y

SENSE:*L"?

200ms WAIT

t

Disc motor
stop

2 sec,
elapsed?

END

Fig. 3—6

CIRCUIT DESCRIPTION

‘¢ From loading of Q data to displhy

START

Load of Q data | — —

i

185us WAIT

YES

Display of
Q data

Fig. 3—7

Loading of all of

986 bit data

(B)CRCF terminai

} DP-96¢

® Flow chart from the time the tray opens until the STOP

indicator lights, after pressing the tray.

‘ START ’

Tray
CLOSE

@ CLS terminai

CLS.*H"?

D SLT terminal

Qutward feed
of PU

4

i

(@ SLT terminal

SLT: “H"?

¥
Inward feed
of PU

@8 SLT terminal

SLT :"L"?

Stop of PU

Focus servo ON
after focus search

Tracking
servo ON

f

Feed servo
ON

TOC load

y

{ STOP display 7

A

Disc stop

Fig. 3-8

¥
END
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CIRCUIT DESCRIPTION Y|y CIRCUIT DESCRIPTION

4, RF amplifier CXA1081S (X25-2932-71 : IC5) ' ‘ @ ‘) 42 Explanation of terminals .
The CXA1081S supplies the following functions as ' : - |Torminal No. | Terminal name | 1/0 Function
required for controlling the RF amp in the compact disc ‘ o 1 g RFI {__ | input pin of the Ccoupled signal output from the RF summing amp.
player. : : ’ ' ’ 2 RFO . O | Check point of eye pattern for the RF summing amp output pin.
3 RF - RF summing amp feedback input pin.
'. RF amp P/N | P-sub/L-sub sel in of LD. (D | in N-sub
® Focusing error amp 4 2 -;u LD—su select pin f) D.C C vo tage. in -s.u Nmode)
® Tracking error amp , 5] 0 [ APC amp output pin. {DC voltage: PD open in N-sub mode)
® APC circuit : 6 PD | APC PD amp input pin, (DC voltage: open)
® Auto asymmetry control amp 7 PD1 I RE I—V amp {1} .mvert !nput pfn. Current fnput by connect!ng to PIN dfode A+C,
® Focus OK detection circuit 8 PD2 I AF 1-V amp (2) invert mpu.t pin. Cu.r'a:ent input by cfonnectmg to PIN diode B + D.
® Mirror detection circuit 9 ve _ . | Connected to GND v:vhen using a pc.>5|t|ve‘( + }/negative {—) dual-voltage power supply.
) L Connected to VR (pin 14) when using a single-voltage power supply.
® Defect detection circuit - - - - - ” ;
e EEM arator 10 F | F 1—V amp invert input pin. Current input by connecting to PIN diode F.
a
comp 11 E | E {—V amp invert input pin. Current input by connecting to PIN diode E.
12 EQ Q E 1=V amp output pin. .
. Ty 13 El . | E -V amp feedback input pin. For E I-V amp gain adjustment.
. ;
4—1, Block diagram W 7) 14 VR O _ [ BC voitage output pin of (Vee + VEE)N/2,
. @ 15 CcC2 { input pin of the C-coupled signai output from the defect bottom hoid,
« "
. = v = - o & E @ w S 16 CC O | Defect bottom hold output pin.
o o [=] [ w (=] m o = w W -
> -} ™ w oo a 5] = H [™ > (5 N . L. . _ R
&) @ (T M () r;\_ P =\ ra Pt (D) 17 VEE _ | Connected to the negative power suE}ply w[hen using a positive ( + }/negative {—) dual-voltage power
N § N Py ) & & ST LY 7 = py supply. Connected to GND when using a single-voltage power supply.
Q
I gé E I §§ b'nq': E T 18 FE BIAS | Bias pin at the focus error amp non-invert side. For CMA adjustment of the focus error amp.
=X
u% ; 5% ;g Eg ;% 19 FE O | Focus error amp output pin,
e oL § g %3 S 2 8 20 TE O | Tracking error amp output pin,
™ [ (=]
5; g E 4 T 21 DEFECT O | Defect comparator output pin. (DC voltage: connected to a 10kS2 load).
x 4 = - - "
_. 3 % _ A— MM ——l— Qﬂl ) 22 MIRR O | Mirror comparator output pin. {DC voltage: connected to a 10kS2 load).
\ % : £, wil £ = o 23 CP || Mirror hold capacitor output pin, Mirror comparatar non-invert input,
= =) X y « §§ i %‘:‘j - 24 CB [ Defect bottom hold capacitor connect pin,
v 4 g‘:‘ n:l: ¢ T Y EE"-_‘ ;-"-‘3 25 DGND _ | Connected to GND when using a positive { + }/negative (—) dual-voitage power supply. Connected to
5 oo ¥¥ 9 1 o GND (VEE) when using a single-voltage power supply.
4 »t he =
§§ x0 < Eg \ é‘t 26 ASY | | Auto asymmetry control input pin.
L] wo =
£ oz I y EE (e Eg o7 EFM O | EFM comparator output pin. {DC voltage: connected to a 10k£ load).
71 —W Em 2 Fx 28 FOK G | FOK comparator output pin. {DC voltage: connected to a 10k$2 load).
EE S < EE z = 29 LD ON f LD ON/OFF select pin. {DC voltage: when LD ON}),
Eﬁ z% I M - 30 Vee — | Positive power supply.
< ARR i N -
— -‘-‘ : ) Table 4—1
Eeg
~ - ZHu
- g, 423
n
§ $IA LA o
i 7 iT‘r ' L |1 D
w e w
o [+4
i A
D D@ 00—
g - - -4
: & 9 2
‘Fig. 4—1

‘.:‘
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CIRCUIT DESCRIPTION

4—3, Explanation of function
® RF amp

The photodiode current input te the input pins (PD1,
PD2} is converted to a voltage by an equivalent resistance
of B8k& in RF |-V amp (1) and (2} respectively. The
voltage which is converted from the current of the photo-
diode {A + B+ C + D} is added in the RF summing amp and
is output from the RFO pin. The eye pattern can be check-

The low freguency corhponent of the RFO output
voltage, VRFO is represented by the following equation:

Vero=2.2% (Va+Va)
© =127.6kQ X (ipp1 +ipD2)

RF SUMMING AMP

ed at this pin.
Vee
$
<
—H—* e N
r
S O
b—-—lé I pn}!\
ot T
|
£p | 58K
;D PD

Ak
W
=
1PD2 1
Il RF 11—V AMP {2}

Fig. 4—2 RF | —V amplifier

® Focus error amp

The difference between the RF 1=V amp {1} output
{VA) and the RF |-V amp (2) output (VB) is calculated,
and the current of the photodiode (A + C — B — D) is
converted to a voltage and output,

The FE output voltage {low frequency) is represented by
the following equation:

VFE=54X (VA—VB)
= (ippz —irm) X 3154k Q

ve 32K
~—(B+D) ———W
—{A+C) M
VA 35k

c2 25P

‘.‘3‘

18

8)

9)

"

CIRCUIT DESCRIPTION

® Tracking error amp
The current from the side spot photodiodes is input to
pins E and F and is converted to a voltage by the E |-V
amp and.F |=V amp respectively. That is:
Vr=iF X403k Q

Ve=iE X 260k Q@ X Ra/ (Re +22k) + (Ra +260k)

DP-969

The difference between the E |-V amp and the F [-V
~ amp is calculated by the tracking error amp, and the photo-
dicde {E—F) current is converted to a voltage and output,
Vrte= (VE—VF) X3.2
= (iE—iF) x1290k Q

Vee ' ]
£ |
i | '
= l 260K 26K !
" E 1 W—=0 |
+ I c3 -L - |
» FA 2P F1 !
—i¢ O P~ [
iF — Y
| VF !
| )
: F 1=V AMP g € TE
» C4" 2P TRACKIN I
E/l\ SNy EREOR I
11 VE
e we o
: I
Eo |
-
4 |
t 2260k |
22K t
E I—V AMP !
22K 1
________________ |

® Focus-OK circuit

The focus OK circuit creates a timing window, turning
the focusing servo ON with the focus search status.

While the RF signal is present at pin 2, its MPF output
is present at pin 1. At the same time, the LPF output
{opposite phase) of the focus OK amp is obtained,

The focus OK output is inverted when V&Fi
= —0.37V.

—VRFO

| From summing amplifier.

FOCUS OK AMP

C34 is used to determine the time constants of the EFM
comparator, the HPF in the mirror circuit, and the LPF
in the focus OK amp. Normally, C34 = 0.01uF is selected,
with fc = 1kHz. This will prevent degradation of the block
error rate due to an RF envelope lack caused by cracks, etc.
on the disc,

FOK

FOCUS OK

1
1
1
|
|
COMPARATOR i

- —————— ——— o = - —— v )

Fig. 45
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CIRCUIT DESCRIPTION .

& Mirror circuit
In the mirrar circuit, after the RFI signal is amplified,
both peak and bottom halds are held by a time constant

“which can follow a traverse of 30kHz, while only the

bottom hold is held by a time constant which can follow a
cyclic period envelope variation respectively.
These peak/bottom hold signals, H and | are differ-

entially amplified to aobtain the DC-reproduced envelope ?RFI)
signal J.
This signal is compared with signal K, that the 2/3 level
of the peak value is peak held by a large time constant so H
that the mirror output is obtained. That is, the mirror (PEAK HOLD)
output goes “L' on the disc tracks and goes ""H’' between
tracks {mirror section). In addition, the output goes “H"
when a defect is detected. The time constant of the mirror :BOTTOM

hold should be guite larger when compared with the
traverse signal.

{(MIRROR

HOLD)

MIRR

2
o

| PEAK&
BOTTOM
HOLD

MIRROR AMP

l MIRROR HOLD
AMP

-
-
-

U () [

9 O v 1
e

il

Wl

il
I

gl
Jlinie

MM __ AT

S

[

ov

ov

HOLD) ~—————— |

-
=
-

Ly

MIRROR
COMPARATOR

D CIRCUIT DESCRIPTION

) ® EFM comparator _ '

' ‘The EFM comparator converts the RF signal into a
binary . coded signal. Since asymmetry caused by disper-
sion when manufacturing the discs cannot be reduced by
AC coupling only, the reference voltage of the EFM corn-
parator is controlled using the characteristics that the
present probability of a 1 or O is 50% each for the binary
coded EFM signal. ' :

AUTO ASYMMETRY
CONTROL AMP

20K

AUTO ASYMMETRY

| DP-96¢

The EFM comparator is designed as a current switching
type, and the “H” and ""L” levels are not equal to the
power voltages. Therefore, feedback is required via a
CMOS huffer.

R51, RBO, C30 and C31 constitute a LPF to obtain the
LC component of (Vec + DGND)/2 (V). If the cut-off
frequency (fc) is set to more thdn BOOHz, Ieakage of the
EFM low freguency signals will be greatly increased and
will result in a degradation of the block error rate.

asy RS RS0 | ASY

CMOS
BUFFER

. ) P BUFFER
1
pd EFM
EFM I
RF1 ' [TR—
[ EFM COMPARATOR I
| I - — — -
Fig. 48

) ® Defect circuit

After inverting the RF| signal, the defecrt circuit bottom
holds with the two long/short time constants, The bottom
hold with a shorter time constant responds to a mirror
defect of mare than 0.1msec on the disc, and the bottom
hold with a longer time constant holds the mirror level
obtained immediately before the defective section. These
signals are C-coupled, then differentiated with level shift-

) ing. The signals are compared with each other to generates

the mirror defect detecting signals.

r—-———l-——————

MO [

- MM W

C—

BOTTOM L
HOLD(N) ==—fp-f-——————-f-- Broken line CC2
Continucus
line CC1 ﬂ
e
1.4msec |

Fig 4—9

m@*'_

=

Fig. 4—10

NG = | DEFECT
!.. : d l
DEFECT COMPARATOR |
[

) : ' _—— @ DEFECT BOTTOM
: : DEFECT AMP ce HOLD
I.O.mp
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CIRCUIT DESCRIPTION f 5 NI - CIRCUIT DESCRIPTION

5. Servo signal processor CXA10828 5~1. Terminal connection diagram '_ , @)” /) 5-3. Explanation of terminal _
(X25-2932-71 : IC4) OVEE TU: "_ MIRR Terminal No. | Terminal name | 1/O _ “ : Function
CXA1082S is the servo signal processor for the compact DFCT —— 2 47——FOK 7 L = DVEE — Digital l.me powe,r Supply p“.m -
, ) S TE—»3 46——wDCK : 2 DFCT | Input pin for an interface with a micraprocessor, etc.
disc players, and has the following functions: © rze—m] 4 45— sPoLO 3 TE || Tracking error signal input pin,
® Focusing servo control ATSC——wmb 44— SPDL © 4 TZC || Tracking zero-cross comparator inpui pin.
® Tracking servo control \if:: g :2 . 2:;: 3] ATSC I | Window comparator input pin for ATSC detection,
® Thread servo control FGD——1s ‘ 41p4—— MON 6 FE ! Focus error signal input pin,
& Spindle servo Fsa—g 40 MDP 7 Ve — | Analog line power supply pin. .
Low Pass Filter, drive amp FLB——110 39 LocK When lowering the high frequency gain of the focus servo, insert a capacitor between this pin and
® EFM clock generating PLL FEOQ+—] 11 38— 864 8 FGD pin 9 {FS3).
Loop filter: 8.64MHz VCQ ::c%'—’ :z g; :: 32;';": i 9 FS3 High frequency gain of the focus servo is selected by switching FS3 ON/OFF.
® Auto sequencer, incorporating a ROM TGU 14 35— ISET 10 FLB Time constant external connect pin for boosting the focus servo low frequencies.
i TG2—4 15 34— PDI ’ 12 FEQ Q | Power transistor drive op amp output pin,
A::g: :3 ::l__—_ vavND 12 FE O | Facus amp invert input pin.
1A —d 15 a1 lb— cLk ) E 13 SRCH . Time constant external connect pin for creating the focus search wavefarm,
SL@®—md 19 30 XLT @)M ‘ ) 14 TCU . Time constant external connect pin for selecting the tracking high frequency gain.
SLO--=— 20 29— DATA 15 TG2 Time constant external connect pin for selecting the tracking high frequency gain,
SLO—m21 28]@— XRST 16 AVce — | Analog line power supply pin.
s:;g:-‘— gg :; ‘__.2.'331_ 17 TAO O | Pawer transistor drive op amp output pin,
SENS 4— 24 25} avEE 18 TAD || Tracking amp non-invert input pin.
19 SL @ | Thread amp non-invert input pin.
Fig. 5—1 20 SLO O | Power transistor drive op amp output pin.
5-.2, Block diagram 21 S5LE | Thread amp invert input pin.
« ¥ 9 (j? o 2 ¥ o woo g ¢ = & i 0 E w - 22 SSTOP | Limit switch ON/OFF detection signal Input pin far detecting innermost edge of the disc.
< g 3 a o > % Q a 8 8 3 8 b o 2 9 I | g § E 3 : Q)u) ) 23 FSET | Setting pin for the focus tracking phase peak value compensation, and fo of the CLV LPF.
5 LL : o—c -')-—(0)—’—,—,—( :L L: & ’ - 24 SENS O | Input far an interface with a microprocessor.
= 1 J l I 25 AVEE — | Analog Fi?e power-supply pin.‘ :
h rh_[LDOP FILTERIG— l_ 28 couT O Outpu‘r'pm for ar:r interface ?mth a Tmcroprocessor.
T T m 27 DIRCT | Input pin for an interface with a microprocessor.
5 v 28 XRST | Input pin for an interface with a microprocessor.
QM i 1 29 DATA I Input pin for an interface with a microprocessor.
i 30 XLT i Input pin for an interface with a micropracessar,
e $ ‘ 31 CLK I | Input pin for an interface with a microprocessor,
1L DATA REGISTER Lnsg;Essglf;&EOGDl:;Eﬁ V_E___ _‘} ) ‘ ) " 32 DGND — | Digital line GND pin.
L ' 1 ) 33 BwW | Loop Tfilter time constant external connect pin.
SEQUENCER ‘ 34 PDI || Input pin for the phase comparator output PDO of the CXD11250,
! r 35 ISET i Follows the current which determines the level of the focus search, track jump and thread kick,
1L OUTFUT DECODER ; 36 VCOF ! The resistance between this pin and pin 37 (3.5V) is almost proportional to the self-advancing frequency
5! l of the VCO.
FS1~4  TG1~2 TMi1~7  PS1~3 37 3.6V O | 3.6V stabilizing power supply output pin.
38 C864 O | 8.64MHz VCP output pin,
| 39 LOCK | Input pin for an interface with a microprocessor.
1 A TRACKING I 40 MDP I cXD1125Q MDP pin connect pin,
T e COMPENSATION a1 MON || CXD1125Q MON pin connect pin,
TGY T 42 FSwW | LPF time constant external connect pin for the CLY servo error signal.
[ BPF ] b 43 DVce — | Digital line power supply pin.
44 SPDL ©) | | Spindle drive amp invert input pin.
;ﬁﬁ;’é 45 SPDLO O | Power transistor drive op amp output pin,
g\"s“ . COMPENSATION| gy WY = 17777777 46 WDCK I { Input pin for an interface with a microprocessor.
-...-H-% % - 47 FOK I Input pin for an'interface with a micropraocessor.
N o @ ) ) . 48 MIRR | Input pin for an interface with a microprocessar.
© ~ ) > =) 3 O (T ) (D —(2) O € e G e () t ® m ‘ Table 5—1
EEFRE YL BE IR ERELROOIOEEE o )
S' g = 2 . rd w w E 5 = by - & @ 7 i iy o A
-Fig. 5—2

- ' : . - 23
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CIRCUIT DESCRIPTION

6. Digital signal processing LS| CXD11250
(X25-2932-71:1C2)

The CXD1125Q is the digital signal processing LSI for
the compact disc player, and has the following functions.
All the digital signals for reproduction can be processed
internally with this one-chip design.
® Bit clock reproduction by an EFM-PLL circuit.

& EfM data demodulation.
® Frame sync signal detection, protection and insertion,
® Powerful error detection and correction.

Interpolation with average value or by holding the pre-

vious value,

Demodulaiton of sub code signal or error detection of

sub code Q,
Spindle mdtor C

LV servo.

8-bit tracking counter.
CPU interface with a serial bus.

Sub code Q regis

ter,

D/A interface output.

6—1. Block diagram z 58
(5] ®x m
0 w
Fey-
T &
ASY Subcode Subcode Subcode Q
Sync Detector Demodulotor Register
EFM (5

(26) SQEX

@9 sack
(23 susa
(20} creF

23-bit
PDO gD-— EFM-PLL EFM Demodulator )
Shift Register
—=
GFS (28]
LOCK
e
FSw CLV Servo F"‘:l"“ , Error <:>
sync detector
MDP Control o protector/inserter N detecror /corrector
MDs (4)
MON
vCoo J
z
VCO circuit
VCOl bc - red = Interpolator K
timing generctor
i
XTAQ (54)
X'TAL circuit
XTal (53 b& ireut Digire! Filter Selector
timing generotor CXD11300
™1 CXD11350
A
CHNIN d'ﬁ?—b Tracking counter #1 CPU intertace RAM oddresa Digital out
. generator (cxonzso
CXDN350Q

e

o X )
= aJ

33 g

s+ Fig. 6—

@
xLT (3)
SENS (3)
cam (1)

RAWE ()

RAOT S
e

-

2
&
@

AN

»

Q}iﬂr i}

Q'Iw ;

6—2. Explanation of terminals

CIRCUIT DESCRIPTION

Terminal No. | Terminal name |I/O Function

1 FSW ~ .- | O | Time constant switching output of output filter of spindle motor.

2 MON 0O | ON/OFF control output of spindie motor.

3 MDP O | Drive output of spindle motor. Hough speed control in CLV-S mode and phase control in CLV-P maode,

4 MDS O | Drive output of spindle moter. Speed control in CLV-P mode.

5 EFM | | EFM signal input from RF amplifier, .

6 ASY Q | Output for controlling the slice level of EFM signal.

- : LOCK o Sampit.-.‘s.the GFS siqnal W:Ith WFCK/‘IES, and outputs ''H* when the level is high.
When it is 'L" for eight timaes, in arow, outputs "'L",

8 vCOO O | VCO cutput. f = 8.6436MHz when locked to EFM signal.

a VCOI 1 { VCOinput.

10 TEST i | oV} .

11 PDO O | Phase comparison output of EFM signal and VC(Q/2.

12 Vss — '| GND (OV)

13 CLK | | Serial data transmission clock input from CPU, Data is latched at rising edge of a clock.

14 XLT | | Lateh input fram CPU. Data {serial data from CPU} from the 8 bit shift register is latched in each
re Tister.

15 DATA | | Serial data input from CPU.

16 XRST I | System reset input. Reset at "L,

17 CNIN | | Input of tracking pulse.

18 SENSE O | Output of internal status in correspondence to the address.

19 MUTG | | Muting input. In the case where ATTM of internal register A is “*L."".
normal status when MUTG is ’L" or saundless state when it is ""H"",

20 CRCF O | Qutput of result of CRC check of sub code Q,

21 EXCK | | Clock input for sub code serial output.

22 SBSO O | Sub code Q read-off clock.

23 SUBC O | Sub code Q output.

24 SCOR O | Sub code sync SO + S| output.

25 WFCK O | Write Frame Clock output, f = 7,35kHz when the frame sync is locked.

28 CFs O | Output of display of lock status of frame sync.

29 DBO08 1/O | Data terminal of external RAM. DATA 8 (MSB)

30 Blley) 1/0 | Data terminal of external RAM., DATA 7

31 DBOG 1/0 | Data terminal of external RAM. DATA 6

32 DBO5 /0 | Data terminal of external RAM. DATAD

33 VDD — | Power suppiy (+BY)

34 DBEO4 1/0 | Data terminal of external RAM. DATA 4

35 DBO3 1/O | Data terminal of external RAM. DATA 3

36 DBOZ2 1/O | Data terminal of external RAM. DATA 2

37 DBO1 1/0 | Data terminal of external RAM, DATA 1 {LSB}

38 RAO1 O | Address output of external RAM. ADDRO1 {LSB}

39 RAQ2 O | Address output of external RAM. ADDRO02

40 RAQ3 O 1 Address output of external RAM. ADDRO3

41 RAO4 O | Address output of external RAM., ADDR04

42 RAO5 O | Address output of external RAM. ADDRObS

43 RAQB O | Address output of external RAM. ADDRO8

44 RAQ7 O | Address output of externali RAM. ADDRQ7

- 45 RAOQ8 O | Address output of external RAM, ADDRQ8

46 RA09 O | Address output of external RAM. ADDR0O9

47 RA10 Q | Address output of external RAM, ADDR10

483 RA11 O | Address output of external RAM. ADDR11 (MSB)

49 RAWE QO | Write Enable siénal output to external RAM. {active at "L"}.

B0 RACS 0 | Chip select signal output to external RAM. {active at "'L").

. Table 6-—1

25




DP-969 DP-96¢
\
CIRCUIT DESCRIPTION N1 ) CIRCUIT DESCRIPTION
®)I )) 6—3. Explanation of functions
Terminal No. | Terminal name | }/O Function ’ .
51 CaM O | Crystal dividing output, f = 4.2336MHz. ® CPU interface to three terminals, XLT, CLK and DATA. The address .
52 Vas —_ [GnD ov). _ 1} Data input ‘ and data of each terminal are as shown in Tahie 6—2, and
53 XTA| I | Crystal oscillator input. f = B.4672MHz or 16.9344MHz dependin_é; on the mode selected. Each register may be set by input of 4 bit address, and their functions are as follows. The contents of each register
54 XTAO O | Crystal oscillator output. f = 8.4672MHz or 16.9344MHz depending on the mode selected. 4 bit data from LSB in the timing that is shown in Fig. 6—2 become entirely O when XRST = "L".
5153 MD1 I | Mode select input 1. .
56 MD2 I | Mode select input 2. J ;‘ Data :}‘ Address _bi
57 MD3 || Mode select input 3. z?;r;al 0o D1 D;X D;X D4 x DS X D5 (07 {MSB)
58 SLOB I | Audio data output code select input, 2's complement output when “L", offset binary output when “H’",
59 PSSL I | Audio data output mode select cutput. Serial output when '"L", paratlel output when “H"'.
80 APTR G | Aperture compensation control cutput. *H’” when R-ch. CLK
61 APTL O | Aperture compensation conirol output, “H' when L-ch, terminal | I I I | I | l | I . l | I | | |
62 DAO1 O | DAO1 {parallel audio data LSB) output when PSSL = “H"”, C1F1 output when PSSL = /L', !
63 DAD2 O | DAD2 output when PSSL = “"H”, C1F2 output when PSSL = “L", '
64 DAO3 O | DAD3 output when PSSL = “H”, C2F 1 output when PSSL = "L". _ ii 'r-;nal ]
65 DAD4 O | DAQ4 output when PSSL = ""H*, C2F2 output when PSSL = L.", ﬁ i
66 DADB O | DAOB output when PSSL = ""H", C2FL output when PSSL = "'L", ’
67 DADB O | DADG output when PSS = ""H*"*, C2PO output when PSSL = ""L*.
68 DAD7 0 | DAO7 output when PSSL = “H"', RFCK output when PSSL = “L"", Registers Y vaiid
69 DAQ8B O | DAD8 output when PSSL = "H", WFCK output when PSSL = "'L",
70 DAO9 O | DADS output when PSSL = ""H*’, PLCK output when PSSL = “L". Fig. 6—2 Timing chart for data input '
71 DA10 O | DA10 output when PSSL = "H", UGFS output when PSSL = “L", .
72 DA O | DA11 output when PSSL = "H”, GTOP output when PSSL = “L". 2) Registers
73 VDD — | Power supply {+ 5V). © Register 9 — New function control Accordingly, when data of either register B or C is input,
74 DA12 O | DA12 output when PSSL = “H”, RAQV output when PSSL = “L", OT;;"‘ Controls the new functions added to the CX23035. the contents of both registers are preset in the counter
75 DA13 O | DA13 output when PSSL = "H", CALR output when PSSL = “L", h D3:ZCMT  Switches the zero cross mute function ON/ simultaneously as 8 bit data {either buffer register is of
76 DA14 O | DA14 output when PSSL = “"H", €210 output when PSSL = "'L". OFF. Details are described in "interpola- “OLD" data.}
77 DA15 O | DA15 cutput when PSSL = ""H*, C210 output when PSSL = "L"", tion and Mute, Attenuate”. D3: DIV The dividing ratio of RFCK and WFCK in
78 DA16 O | DA16 {paraltel audio data MSB) eutput when PSSL = ““H", DATA output when PSSL = """, D2 : HZPD  One of the defact countermeasures. Switches CLV-P mode is fixed, and the phase is com-
79 WDCK QO | Strobe signal output. 88.2kHz. ON/OFF the function which makes the PDO pared with RFCK/4 or WFCK /4 respectively,
80 LRCK O [ Strobe signal output. 44.1kHz, pin a high impedance (Z) for a maximum of regardless of the status of D3, then output
. 0.65ms from the rising edge of GFS. Details from the MDP pin.
Notes: PLCK : VCO/2 output. f = 4.3218MHz when locked to the EFM are described in “Countermeasures to de- o Register D-CLV control
g:g; }Error correction status monitor output for C1 decede. UGES - SI\]J?)I:]a-I;;rotecte d frame sync pattern output. < _ fec.ts". D3: DIV Used for setting the frequency dividing ratio
CIF1 ' ] GTOP : Frame sync protect status display output. O):1 : D1:NCLVY  Switches between the old CLV-P servo and of RFCK, WFCK in the CLV-P mode. When
C2F2 }Error correction status monitor output for C2 decode, RAQV : x4 frame jitter absorption RAM overflow and underflow - | the new CLV-P servo by comparison with D3 = 0,, phase comparison of RFCK/4 and
C2PQ  : C2 pointer signat, display output, I newly added base counter. Details are de- WFCK/4 is made, and when D3 = 1, phase
C2FL : Correction status output. Goes "'"H' when the currently %;-g : itzr‘l')gt%:l\?;Tolzpﬁukaz | scribed in “CLV servo control’”. comparison of RECK/8 and WFCK/8 is
i : ] . . . . .
AEeK :;Z:Zcftrﬁnzzcfcifsoﬁf;if,a%%tnfﬁfmﬁggked 0 tho 0210 : Bit clock output, 2.1188MHZ. | DO: CRCQ  Switches ON/OFF the function wh|_ch out- mgde,_and output is made out of MDP ter-
crystal Fine. DATA : Audio signal serial data output. puts the CRCF data to the SUBQ pin from minal in each case.
WFCK  : Write frame clock output. 7.35MHz when locked to the - the rising edge of SCOR to the trailing D2:7TB Used for determining the period of bottom
crystal line. edge of SQCK. Details are described in hold in the CLV-S and CLV-H modes.
Table 61 “5} Subcode output”, Bottom hold is made in the period of RFCK
O Register A — Sync. protection, attenuator control /32 when D2 =0 or in the period of RFCK/
D3: GSEM|  Provided for switching frame synk. protection 16 when D2 = 1.
D2 : GSEL | characteristics in correspondence to the time D1:Tp Used for setting the period of peak hold in
D1 :WSELJ of playback and time of access. Details the CLV-S mode. Peak hold is made in the
DO : ATTM  will be described in the paragraph of “EFM period of RFCK/4 when D1 = O or in the
demodulation”. period of RFCK/2when Dt =1,
DO : ATTM  Used for attenuating audio signals.by 12dB, DO : GAIN  Used for setting the gain of MDP terminal

26

and the details will be described in the para-
graph of “D/A interface”.

ORegisters B and C - Counter set, more significant 4 ‘

bits (register C) and less significant 4 bits {register B)

these registers are used for setting the tracking taunt

value. the data of registers B and C are preset in the counter
through the 4 bit buffer register assigned by address.

output in the CLV-S and CLV-H modes.
It is —12dB (time of 3/4 out of the period of
RFCK/2 is of high impedance) when DO =0
or is 0dB when DO = 1.
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O Register E-CL.V mode @)) /) 3} Trakcing counter ) ‘ 0) is loaded in registers and the address is set at "B,
It is as shown in Table 6—2. " This counter is provided for facititating track jump. a signal (COMPLETE) that is of HIGH level up to "n”
The details of each mode will be described In the paragraph Load the number of tracks to be jumped in register B and - pulses and is of LOW level after ''n’’ pulses is output of
of CLV servo control. C. Count of CNIN pulses is started at raising edge of XLT SENSE terminal. When the address is set at "'C", signal
after it was loaded in either register B or C. (COUNT) of CNIN/2n {Hz) is output. .
Register Address Data SENSE When n {n = 256, is meant when register B = register C = The tracking counter timing chart is shown in Fig. 6—3.
name Command D7~D4 | D3 | D2 | D1 | DO | terminal : .
g*1 New function contro! 1001 [ZCMT | HZPD | NCLYV CHCfO z
A*z Sync protection, attenuator controt 1010 |GSEM | GSEL | WSEL |ATTM Z .
B Counter set, Less significant 4 bits 1011 Te3 Tc2 Tei Tch COMFLETE HEQ:::C%F X n {n = 256 when 0" is loaded)
C Counter set, More significant 4 bits 1100 | Te7 Tch Teb Tcd COUNT
D*a CLV control 1101 DIV B TP GAIN y4 .
E*a CLV mode 1110 CLV mode Pw 2 64 ) XLT terminai |
|
+1 Ragister 9 |
Dn=0 Dn=1 @u i ) CNIM terminal Mﬂﬂmm
ZCMT | D3 | Zero-cross MUTE off Zero-cross MUTE on : -
HZPD D2 | PDC pin is always active PDC pin is "Z" at the trailing edge of GFS ;:, n ,I
NCLV | D1 | CLV-P servo for the frame sync signal CLV-P servo for the base counter COMPLETE X i
CRCQ ([ DO | CRCF is not superimposed on SUBQ SUBQ = CRCF at the raising edge of SCOR : I_
\ - E‘ n :i n ——-—>1
*2 Register A __ COUNT X I L l
GSEM | GSEL |Frame WSEL. | Clock ATTM | MUTG terminal | dB | L—
0 o 2 0 +3 0 0 0 - - . . ..
0 ] 2 1 +7 0 1 . OH 3 ) Fig. 6—3 Tracking counter timing chart
1 0 8 1 0 —i2 ) '
1 1 13 1 1 -12
4) SENSE when the pulse width after bottom hold is over
The following signals are output from SENSE terminal 63, and is of HIGH level otherwise. It is used
depending on the address of D7~D4. for detection of a drop in the speed of the
%3 Register D 1. COMPLETE : Address is "B'; Shown in Fig. 8—3. spindle motor after braking and so on.
ov | bg IO BFCK/A & WFCK/4_| Phase comparison frequency 2. COUNT : Address is “'C'; Shown in Fig, 6—3. Note : Address setting is determined only by the data that
1 | RFCK/8 & WFCK/8 | in CLV-P mode _ 3. PW=64: Address is “E'; this signal is of LOW level corresponds to D4~D7 which can be input from
1B D2 0 |RFCK/32 Bottom hold period in Q}J : ) DATA terminal shown in Fig, 6—2.
1 RFCK/16 CLV-S, CLV-H mode -
0 |RFCK/4 Peak hold frequency in T
TP D1
1 | RFCK/2 CLV-S mode !
0 |-12d8 Gain at MDP terminal in l
GAIN | DO 1 (028 CLV-5, CLV-H mode :
D7~D4 X B X c X E X Others
i I ¢
1 Il !
*4 Raegister E : I Z : High impedance
Mode |D3~DO | MDP terminal- | MDS terminal |FSW terminal | MON terminal SENSE terminal X comPLETE X COUNT A__Pwses X‘ igallipt
STOP | 0000 L P L : L o .
KIcK | 1000 H 7 L H Fig. 6—4 Timing chart of SENSE terminal
BRAKE {1010 L z L H
CLV-S |[1110 CLV-S Zz L H .
CLV-H | 1100 CLV-H z L H @\ _ )
CLV-P [1111 CLV-P CLV-P z H :
CLV-A 0110 | cLV-SorCLV-P | ZorCLV-P LorZ H ) _ _
Z : High impedance @‘ . )
Table 6—2 List of registers ’
28 . ' 29
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B) Sub code output (as from the microprocessor). Two. 80-bit shift re- @n ) (e} Timing'of SCOR. CRCF. SOCK '.SUBQ
Sub codes P~W locaded in the 8 bit shift register are gisters, for reading and writing, are incorporated, and N o aee B o
output out of SBSO terminal in accordance with the while the microprocessor reads, the new sub code Q SQEX= H_ level
clock input through EXCK terminal. when SCOR terminal is written to another register. The microprocessor is ' '
is "H"", SO - 81 signal is output. interrupted from the outside at the rising edge of the
Sub code Q is as follows, depending on the SQEX pin SCOR 'pin, and after checking the CRCF flag (output ) ‘
status. to the CRCF pin, or the SUBQ pin when the CRCQ - SCOR 1 4 L
{i} When the SQEX pin is "L, sub code Q is autput from flag is "'1*'}, the CRCF is checked. If CRCF = “H", a CRCF I §5
the SUBQ pin in synchronism with the WFCK signal in shift lock is output and the new sub code Q is read. ‘ £5 x
the same way as for the CX23035. The WFCK is also After the LSB side is replaced with the MSB side by 1 2 3 4 5 80
output from the SQCK pin. a unit of 4 bits, the data is stored in register, As the i sack mﬂ—l
{ii} When the SQEX pin is *’H"", sub cade Q is output from microprocessor serially inputs from the LSB first,

the SUBQ pin in synchronism with the external clock replacing the 4 bits of data is unnecessary. | suBQ 5 mz a1 X a8 xz x a7 X

(a} Timing of SBSO, SUBQ, SCOR, CRCF SQEX="L" level ' . *5 : CRCF when CRCQ flag is 1", undefined when "0,
vcol e i  an o 2 o P s B mm @}‘1'1) " )
| : SCOR [ i .
WFCK \ CRCF 1 : X
SBSO X 0 1 2 3 a 5 ag S0 S1

S5 S f  F  B
SUBQ X ' susa XX +6 ¥oi(Caz a3 Y04 N s x::m%xqg?x_ ) &

f . *6 : CR F H LI Rl EEratl)
SCOR O”‘D ) CF when CRCOQ flag is *"1**, Q98,01 when 0",

Fig. 6—5{2) Timing chart of sub code outputs

CRCF

(b} Timing of SBSO, EXCK

WFCK ] i : 80bit shift register SUBQ terminal
- : ) ; 4-bit replacement
— 4 —.l "'_l" 500ns min *r—-‘t‘- 500ns min Y Subcode A
EXCK M- asit
. l O— 80bit shift register
i

SBSO m M aXRrREs Y TYuYXvYw])-= | sconﬂ a i
— sl [
*1 : Sub code P is output when SCOR is 0. '

80 - S1 is output when SCOR is 1,

O Regiser 9

*2 : 5BSO is 0 when 8 or more pulses are input to EXCK. CRCQ — o
*3: 4T ~6Tif the period of VCO i5 expressed as T. SCOR — S
*4 : Make EXCK low for 10us from the rising edge of WFCK,

One time period of T =8.6436MHz, SQCK terminal 3QCK R

Fig. 6—5(1) Timing chart of sub code 6u_tputs

s ; WFCIK
o ) ‘
o - : SQEX terminal - _

l).i : \) o s . Fig.6-6
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® EFM demodulation
1) Playback of bit clock by EFM-PLL circuit

.The EFM signal read cut of the optical block contains
a clock component of 2.16MHz. Therefore, it is possible to
take out a bit clock (PLCK) of 4.32MHz synchronized
with this clock by the EFM-PLL circuit.

At each edge of EFM signal, phase comparison is made
with PLCK, which is 1/2 of VCOQ, is made and output is

{a} When EFM signal and VCO are synchronized

made by TRI STATE out of PDO terminai. The mean value
of PDO terminal is about 1/2 MDD if synchronized, but
the mean value drops when VCO becomes higher. On the
other hand, the mean value increases when VCO becomes
less. ' .

The timing charts of EFM terminal, EFMO, PLCK and
PDO are shown in Fig. 6—7.

—

EFM terminal
|
EFMO |
}
PLCK l I l
! i !
I 1 |
PDO terminal ——— — J L _— I

(b) When VCQO is higher than EFM signal

Z : High impedance

EFM terminal

EFMO I I
I

PLCK .—]

PDO terminal

{c) When VCO is less than EFM signal

Z : High impedance

EFM terminal ,
|
EFMO ! ]
|
PLCK I | | [ |
| |
|
PDO terminal I

e

Z : High impedance

Fig. 6—7 Timing charts of EFM-PLL circuit

)
2
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2} Detection, protection and interpqlaﬁon of frame

synchronizing signals =~ o

There. are cases during recording where the same pattern
is detected in the data due 1o the influence of drop-out
and jitter, even if. a pattern that is same as the synchroni-
zing signal will not appear.

On the other hand, there also are cases where original
frame synchronizing signal is not detected. Therefore,
protection and interpolation are required besides detection.

The edge porticn only of EFM signal (EFMO)} latched
with PLCK is converted to "1" and the rest io 0", and
then input is to a 23 bit shift register and a frame synchro-
nizing signal is detected.

In order to protect a frame synchronizing signal, a
window is provided and the same patterns outside of this
window are removed. This width can be selected with
WSEL. If no frame synchronizing signal is located in this
window, interpolation is made with a signal produced by
588-mal counter (4.3218MHMHz/588 = 7_.35kHz)

A 4 bit counter for counting the number of these frames
to be interpolated is provided, and when its count reaches
the level selected with GSEL, GSEM, the window is ignored
and the 4 bit counter is reset with the next frame synchro-
nizing signal, the GTOP terminal is of “"H’" while this opera-
tion is performed. Further, GFS terminal is of “H" when
the frame synchronizing signal generated by the 588-mal
counter for making interpolation is synchronized with the
frame synchronizing signal from the disc.

The frame synchronizing signal before passage through
the window or the wondow is output out of UGFS (DAOS
terminal at the time when PSSL = L.}

WSEL | Window width
0 +3 clock
1 =7 clock

GSEM | GSEL Numbear of frames to

be interpolated UGFS {PSSL = "L"

0 0 2 frames Window
0 1 4 frames Window
1 0 8 frames Frame synchronizing signal before

passage through window,

1 1. 13 frames ' Window

The timing for write request signal (WREQ), Write

- Frame Clock (WFCK), etc. is generated based on the pro-

tected and interpolated frame synchronizing signal.

3) EFM democdlulation

14 bit data is taken out of the 23 hit shift register and is
demodulated to 8 bit data through 14 = 8 conversion
circuit composed of array logics. Then a write request
(WREQ) signal is output to the RAM interface block,
and the data is then output to the data bus (DBO8~
DBO1) terminals) of the -BAM in®accordance with the
OENB signal transmitted from said block.

® Sub code demodulation
1) Sub code demodulation

synchronizing signals SO, S1 of 14 kit sub codes are
detected out of the 23 bit shift register, and sampling is
made in the timing that is synchronized with WFCK,

After delay of SO by one frame, SO + S1 is output out
of SCOR terminal and SO - S1 is output out of SBSO ter-
minal (only when SCOR =H.)

Data (P~W) of sub codes only is input to the register
in the timing synchronized with WFCK after EFM demo-
dulation; and sub code Q is output out of SUBQ terminal,
and at the same time, it is loaded in the 8 bit shift register
and is ocutput out of SBSO terminal in correspondence to
a clock from EXCK terminal,

The detials of this timing will be shown in the paragraph
of CPU interface.

2} Sub code Q error detection

The CRC sub code result is output from the CRCF pin
in synchronism with the SCOR pin. It goes “L."” when an
error is detected. At the same time as the CRCQ flag is

~M1', the CRCF flag is output from the SUBQ pin during

the time from the rising edge of the SCOR pin to the
trailing edge of the SUBQ pin. This timing is detialed in
*“CPU interface”’.
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® RAM interface (generation of external RAM address)
1} Request from EFM demodulation block (Write RAM
request)

When one symbel of demodulation is complete in the
EFM demodulation block, the EFM demodulation block
requests to write data to the external RAM to the BAM
interface block. This request is WREQ signal. This block
gives priority orders 1o requests from other blocks and
processes these requests.

When EFM write request is received, an address is
generated to the RAM and Write Enable state is produced.
Furthermore, a data output instruction is issued against
the EFM demodulation block. This instruction is OENB
signal.

Clocks of PLL system are used for EFM block and for
requests {(WREQ} from EFM block, but clocks of X'Tal
systern are used for processing thereafter.

2) Request from D/A converter output circuit {Read to
D/A request)

This is a de-interleaved data request issued out of the
timing generator in this block, This request is of the
highest priority among all requests, and addresses of three
types are generated against this request.

This request is generated once every 24 periods based
on the period of system clock C212 (B.4672MHz/4).
The data outpui out of the RAM is C2 pointer first, less
significant 8 bits out of 16 bits and finally more significant
8 bits.

3} Request from error correction block {C1/C2 correction,

pointer R/W)

The error correction block requests the data located
on the system (C1/C2) to be corrected. Furthermore,
there is a request to rewrite incorrect data ta correct data.
In addition, there is a request for pointer B/W which in-
dicates reliability of data.

These requests are made by the 8 bit data directed to
the RAM interface block from the error correction block.
The requests from the error correction unit are of the
lowest priority among requests of three types. After
acceptance of a request, data from BAM is directed to the
3rd clock of C212.

The data of acceptance of a request is output to the
error correction block as a PREN signal. This block
generates the address of the requested data, and controls
R of the RAM at the same time,

4} Address generation

The data after EFM demodulation is data subjected to
interleave processing. This interleave processing is subjected
to data tag by the unit of a frame. Data of 108 frames
are required for de-interleave. In other words, for obfaining
one frame of audio data played in a certain length of time,
data of 108 frames after EFM demaodulation are required.
Further, the system data of C1/C2 is of the system in the
process of application of interleave, and therefore, is
included in 108 frames.

Data in practice are generated continuously. That is,
de-interleave should be updated by the unit of a frame.
Therefore, Read/Write base counters are required. This
base counter performs counting by the unit of a frame.

The writer base counter is used only at the time of EFM
data writer. The address directed to the external RAM is
determined by the retative lag value to EFM demodulation
data and their number of frames.

5} Priority of address generation request

The system control block determines priority of address
generation reguests made to the RAM interface block.

The priority order is as follows beginning with higher
priority.

1. Read to D/A request

2, Write to RAM request

3. C1/C2 request
The number of times of requests is as follows.

1. Requesis of 12 times in the frame section

The number of times of address generation to it is 36
times.
2. Requests of 32 times in the frame section
The number of times of address generation to it is
32 times.

3. Maximum number of times of request (C1 Double
error correction, C2 pointer copy)
Read R/MW 64 times, Pointe R/W 65 times in one
frame section
The number of times of address generation to it is
129 times.

288 (212 (clocks) are included in a frame, and the

‘number of times of operaticn of the RAM in it is 197

times at maximum. [n the system control biock, against
request 1, the timing of its occurrence is reserved in
advance. Requests 2, 3 are not accepted in this timing.
When requests 2, 3 are generated simultaneously, priority
is given to request 2, and if a regquestis generated during
execution of either request, priority is given to the job
in execution.
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. 6) Jitter margin .

The EFM demodulatian data is syhchronized with data's
playback system (PLL) as described earlier. Accordingly,
it includes disturbance {wow, flutter, etc.} of disc rotation
servo, etc. It is loaded to the external RAM. As the data
taken out of the RAM is synmechronized with the clock of
X'‘Tal system, this RAM is subjected to time axis correc-
tion. '

However, the limit of time axis correction is determined
by the capacity of the RAM. In this sysiem, other data
is destroyed when read/write frames are spaced apart by
+hH frames. In such a status how the playback sound is
cannot be guaranteed. The base counier monitor is pro-

vided in order 1o avoid it.
In other words, when the difference between read base

counter and write base counter exceeds 4 frames, the
write base counter is set in the value of the read base
counter. As a result, there is no case where data without
error carrection is output to the D/A.

The RAOV signal is of "H” for cne frame (WFCK}
section when the difference between base counters ex-
ceeded %4 frames.

¢ Error correction

1} The error correction block makes correction up to
double errors with each of C1 correction and C2 correc-
tion.

2} This systemn adopts a unique pointer erasure method in
order io minimize erronecus correction. Accordingly,
the external 16k RAM stores these pointer data in

addition to audio data. '

3) The pointer generated in Ct correction is called Ct1
painter and the pointer generated in C2 correction is
called C2 pointer.

4) When the data of C1 system is judged as reliable, a
C1 pointer is set in this system. _

5} During €2 correction, whether correction is to be made
or not to be made and whether the data is reliable or
unreliable are judged from the error location, locations
and number of C1 pointers obtained through computa-
tion. A C2 pointer is set against an unreliable word
{16 bits).

6) The word in which a C2 pointer was set is subjected to
previcus value hold or mean value interpolation when it
is output out of this LSI.

7) Terminal C2FL becomes ""H'* when ane or more C1
pointers are set in the data included in the C2Z system

at the time of C2 correction. C2FL is reset to *L'

when a period of minimum 472ns after deactivation of
terminal RFCK. C2FL is the AND of C2F1 and C2F2.
Note : 472ns : One period of 2.1168MHz

8) The flow of data with the external RAM is as follows.

9

A data request is made from the correction block
to the RAM interface block.

-

The RAM interface block accepts the request with
the operating situation of the entire system ob-
served. The address of the requested data /s gene-
rated to the external RAM.

i

Read/Write of the correction block and RAM data
are enabled.

)

When PSSL is set at ""L"", a signal that is capabte of
monitoring error correction is output. CtF1, C1F2,
C2F2 output to DADT~DAD4 are these monitor signals.
This signal is reset to ""L" when a period of minimum
472 ns has elapsed since deactivation of RFCK.

The levels and meanings of these signals at the time of

deactivaiton of RFCK are as follows.

ClF1 ClF2 C1 correction status
0 0 No Error
1 0 Single error correction
0 1 Double error correction
1 1 Irretrievable error

C2F1 | C2F2 | C2FL C2 correction status

No Error

Single error correction

* Double error correction

= = Ll =
=D O
= o|o|o

Irretrievable error
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® CLV servo control 1) STOP : Register E = 0000'B (B means binary}) ~ ‘-\_,\)* ) 4) CLV-S: Register E =1100'B ‘ | B) CLV-P: Register E=1111'B
The spindle motor revelution is controlled with one Mode for stopping the spindle motor. ‘ ‘ ’ Rough servo mode used at the time of start of PLL servo mode.
selected out of the following seven modes in accordance MDP = FSW = MON = ""L"”, MDS = "'Z" rotation, at the time of track jump and also When the NCLV of register @ is ""0", the phase
with a command from the CPU. CLV is the abbreviation of 2) KICK . Register E =1000'B - : : when the EFM-PLL circuit is unlocked due to of the WFCK/4 signal and the phase of the
Canstani Linear Velocity. The output is composed of MDP Mode for running the spindle motor in forward . another reason. When the period of VCOQ's RFCK/4 signal are compared and output to the
terminal for controlling synchronization of velocity and direction. ' ' oscillation. frequency 8.6436MHz is expressed MDP pin. When NCLV = ""1", 1/4 of the base
phase, MDS terminal for controlling synchronization of MDP = MON = “H", MDS§ = "2", FSW = "L". as T, the pulse widih of a frame synchro- counter frame frequeneies at the Write side and
velocity, FSW terminal for making selection of filter 3) BRAKE: Register E = 1010'B ' nizing signal is “22T" during specified revoltu- the Read side are phase-compared and output
constant and MON terminal for controlling motor ON/ Mode for running the spindle motor in reverse ' tion, and it is the maximum pulse width in a to the MDP pin. It goes “"H” when WFCK is
OFF. direction. period of RFCK. In practive, however, there are slow, “L’ when it is fast, and is “Z'" when
MDP = FSW = “L", MDS = ""Z", MON = "H"". ' pulses having widths over "22T" due to drop- synchronized. If the 8.4672/2MHz period s
off of EFM signal due to other reasons, and the T, and the time when WFCK is “H' is tHW,
frame synchronizing signal cannot be correctly © then the MDS pin outputs a signal which goes
detected unless such pulses are removed. There- “"H** during the time from the trailing edge of
fore, the maximum value (peak) of the pulse WFCK to the time represented by (tHW—279T}
P width of EFM signal is detected (called peak X 32, and then goes “L"" until the next trailing
Oﬁ) ) hold) in the period of RFCK/2 or RFCK/4, edge of WFCK.
MON . than the minimum value in this peak is detect- MDS g “H" when tHW = 279T,
" ed (called bottom hold) in the period of RFCK/ MDS = “L"” when tHW = 279T.
16 or RFCK/32, and this value is used as the The MDS pin varies between 32T and 544T, in
1" in CLV-§ mode frame synchronizing signal. "L’ is produced 32T steps, when 2807 < tHw < 296T. For
1" in CLV-P mode out of MDS terminai while the frame synchro- example, when synchronized (rotating at the
] S S nizing signal is “21T" or less, "Z"” when it is standard speed}, that is when tHwW = 2887, a
rsy 'Z" at the time [y 77 o 72 at the tme "22T", or "H” when it is "23T" or more. 7.35kHz signal, with a duty cycle of 50% is
L o c’,fH_"1:rd‘l‘3L" .« |of =120B in CLV-8 mode . Either OdB or 12dB”ca,|:1 be selec:c:é!d”as its gain.. output.
N CLVP mode |y v o ol “H” or "L at the time 9 ) MDS = 2", FSW = "L", MON = ""H"" FSW = 2", MON = "H"".
Y - of 0d8 4
moP | e —— - — — — 1 — — — — — ]
—_—] Pwmdx=21T Pwmdx=22T ) Pwmdx =23
“H" or "L in "2 in » "
CLV-P mode CLV-8 mode Latch FF . K& T/
P r'd {22 and up) /4
MDS - — — — — 4+ — — — — = — o — — o — 1 -— — — 4 — — — — — — —_——_——— — —_——_——— -
O}?) ) Latch FF ¥
Command from CPU : , . (23 and up) 15 75
STOP KICK CLV-A CLV-H CLV-A BRAKE STOP

RFCKterminaIlllIll[I'|||Il||l|||l|||||||
Usual At the time of high speed access } K

brake status,
Automatic switching between CLV-5 and CLV-P

Activation is made quicker by applying Rotation is quickly stopped by applying _
forward rotational torque to the motor. reverse rotational torque to the motor, 7 («
' MDP termina | o __ . _ S, 77
Z : High impedance {when 0dB} —4
Fig. 6—8 Typical control of spindle motor
7 r4

MDP terminal —— R I ___._..J_—L_._._ N
{when —12d8) lJ — i - L ,

2 )

JQ ) ‘ Fig. 6—9 Timing chart in CLV-S, CLV-H mode (1)

T8
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TP : RFCK/2 or RFCK/4 in the case of CLV-5,

F8M/256 in the case of CLV-H
TB : RFCK/16 or RFCK/32 in the case of

6).CLV-P:

CIRCUIT DESCRIPTION

Register E = 11118
PLL servo mode. - ' :

- Phase comparison of signals WFCK/4 and

x 32 with 7.3bkHz as a period and that is “L"
during the remaining time is produced out of
MDS terminal. MDS = “'L" when tHW < 279T.

CLVS.CLVH RFCK/4 or WFCK/8 and RFCK/8 is made, and MDS = “H"” when tHw < 207T. When 2807 <

40 ~ output is made out of MDP terminal. “M"’ when tHW S 2967, the MDS terminal changes in

WFCK has defayed, “L" when WFCK s fast, 32T st;ps from 32T to 544T. When synchro-
and "Z" when synchronized. When the period

nized, for instance, that is, when tHW = 288T,
of 8.4672/2MHz is expressed at T and the

nj

6 bit 30 (Noise}

counter {Frame sync.)

ot 22 32 29 22 a2 fIl, 22 ° 20 : ed at a signal of 7.35kHz of DUTY 50% is produced.

1 [ length of time when WFCK is “H"" is expressed FSW="Z", MON = “H"".

:] at tHW, such a signal that is of "“H' during
‘ ‘ ‘ 1 (tHW—279T)
W Vil
‘ l‘h | ‘i Jl“l I‘l e A ‘u .
. | t MDP terminal

|

EFM RFCK/4 m

% !: J—U_ ] P {or RFCK/8) '
: D) , |

| Z

| | | | | I I |
| WFCK/4 [
Peak hold Initial status | Initial status ! {or WFCK/8) . P
[
FF - - ‘ .
(22 and up} _|_/° | '40 I N [] l' I ' ' : :
FF

/ / \ | MDP __ __
(23 and up} 0 F 0

MDS terminal {The Period of 4.2336MHz is expressed as "'7".)

e

Z : High impedance

Bottom hold Initial status

{1} When rotating at specified velocity

Initial status
f— 2887 —>{

FF 0 it
(22 and up) I 1 & iVl WFCK [ I l l I
FF £ ' '
{23 and up) 0\ 0T+’ I f+— 2887 —

MDS | I |

r— TP —» | l
D)
Latch : l {2) When rotation becomes fast

FF ‘ i |o— 2807 —-i
{22 and up) WECK |
o \ \ [ I
(23 and up)

. ) f— _ ‘ _ ! +|—-I<—l 32T
- 8 N ' MDS ] [

Fig. 6—10 Timing chart in CLV-S8, CLV-H mode (2)

{3) When rotation becomes slow

|‘— 205T —
WFCK I

- | ' \)J‘J ) o e 512T o
I os L L]

Fig. 6—11 Timing chart in CLV-P mode

J —
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7) CLV-A: Register E=0110'B

The mode used for normal play status.

The GFS signal {""H" when locked, "L" when
unlocked), after frame sync detection, protec-
tion and insertion block, is sampled at WFCK/
16, and functions in CLV-P mode when the
signal is "H''. When the “L" signal continues
for 8 times, the mode is automatically
changed to CLV-S mode. When in the CLV-S
mode, setting of the peak hold period, and set-
ting of the period and gain of the bottom hold
of*the CLV-S and CLV-H are performed in
register D, and the selection of each mode is
perfomred in register E. The description of
these registers are detialed in “CPU interface”’.
Note: When PSSL = “L", DAO7 pin ocutputs
WFCK/4 or WFCK/8 as FCKV, and DAOS out-
puts EFCK/4 or EFCK/8 as FCKX.

8) CLV-A' : Register E =0101'B

New auto servo mode added to the CX23035.
The difference between CLV-A. and CLV-A
is in the rough servc system. With the old
rough servo syétem, the  EFM pattern is meas-
ured by a crystal and the servo-is applied so
that the width of the sync pattern is a fixed
valug, and the rotation speed of the spindle
motor is roughly fixed. In this case, if the value
is out of the VCO capture range, the VCO never
locks with the EFM. With the new rough servo
system, a VCO is used for measurement instead
of a crystal. If the VCO center is shifted from
true center the VCO tends to lock, since the
rotation of the spindle motor varies in the same
direction.

The new rough servo functions'only in CLV-A'
mode. The rough servo in CLV-A mode and
CLV-S mode is the old rough servo.

DP-969
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® - Interpolation and D/A converter interface
1) Interpolation circuit block o ‘

3 byte data can be obtained with a Read to D/A
request. They are C2 pointer, less significant 8 bits and
more significant 8 bits. The total 16 bits constitute the
data generated per sampling {2's complement.) .

The C2 pointer expresses the reliability of this 16 hit
data. Therefore, data with C2 pointer is subject to inter-
polation in this block.

B % P ¢
A \‘ W . M N 0
I, kL
N ~ T ":} A - A N < A R A T o h— >
— f
QO : Without C2 pointer
X : With C2 pointer Fig. 6—12
Mean value interpolation
1
B= 1 (A+C)
H= % (E+1I) :When pointers are continuous
1
M= ) {L+N)

Previous value hold

F=G=E

16 bit data is alternately output to L-ch and R-ch,
R-ch data is cutput in the section in which LRCK is "L"
and L-ch data is output in the section in which LRCK is
"H”. C2PO signal cutputs C2 pointer to the 16 bit data
directed to DAO1—-DA16 (PSSL = H), DA16 (PSSL. = L),
In other words, it means that the 16 bit data that is cutput
when C2PQ is “H" is interpolated data.

2) Explanation of muting and attenuator

In the muting block it is possible to mute (— o dB) or
attenuate (—12dB) the audio signal in accordance with
the MUTG terminal and ATTM signal of the CPU interface
block.

ATTM |MUTG | Attenuation value | Remarks
4] 0 0dB
1 0 —12dB
0 1 — o dB See Note
1 1 —12dB See Note

NOTE : When the MUTG is set to “H” level with the NCLV
flag set to 0", the read base counter value is con-
tinuously loaded into the write base counter as
well as the muting.

Except at CLV-A, CLV-P, CLV-§, or CLV-A" with
the NCLV flag set to "1”, the base counter is
loaded,

1
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® Mode setting
The various kinds of mode can be set by combining the
following pins. {Refer to the table below.)
~ MD1 pin : Mainly for selection of the oscillator clock at
the XTAIl or XTAQ pin.

MD3 pin :
tion.

Mainly for selection of the digitat filter func-

PSSL pin: Mainly for selection between serial and
parallel output. .
SLOB pin : Selection between  offset binary and 2’

- MDZ pin : Mainly for setection of the digital cut func- complement.
tion. <
Input terminal Function {Note) Compatible IC
MD1 | MD2 | MD3 | PSSL | SLOB | 8Mm/16M | DO OFF/ON DF OFF/ON P/S | 0B/2's CD ROM/AUDIO CXD1126 | CXD1130
L L L L L 16M DO ON DF ON Sari 2’ AUDIO
L L L H H 3 3 I Para [3]5) 3
L L H L L N 1 DF OFF Seri s 4 O
L H L L L i DO OFF DF ON 4 N 4 O
L H L H H I 4 1 Para 0B 1 9]
L H H L L. I n DF OFF Seri 2's 4 O O
L H H H H 4 i 1 Para 0B 4 O @]
H L L L L 8M 1 DF ON Seri s 1 O
H L L H H n 4 4 Para oB I QO
H L H L L 1 4 DF OFF Seri 2's 1 Q O
H L H H H 4 4 1 Para oB 4 ¢! O
H H H L L 16M DO ON 4 Seri o'y CD ROM O
H H H H L &M DO OFF 1 4 [ 4 O O
{Note}

& 8M/18M : Selection of clock, XTAL or XTAQ. 8.4872MHz/
16.9344MHz

e DO OFF/ON : Digital out OFF/ON

¢ DF OFF/ON : Digital filter OFF/ON

1} Selection of clock

The oscillator clock for XTAl and XTAO is available
at 16.9344MHz and B8.4872MHz. However, when digital
out is used, the clock must be set to 16.9344MHz,

2) Selection of digital out (Refer to “D/A interface”)

When digital out is set to ON, a signal conforming to
the D/A interface format is output from the DOTX pin.
When it is set to OFF, the DCTX pin outputs the WFCK
signal. In the DP-969, this function is fixed to ON.

3) Selection of digital filter

When the digital filter function is set to ON, the DAC
interface signal are all set to double speed.
4) Selection of parallel output/serial output

When the parallel output is selected, DAQT to DA16
pins output the 16-bit parallel data. When the serial cutput
is selected, DAQ1 to DA16 pin output the following signals
respectively,

DAO1 = C1F1 : }Error correction status monitor

DAD2 -+ C1F2 : Joutput at C1 decode.

DAO3 = C2F1 : }Error corréciion status monitor

DAO4A - C2F2 : loutput at C2 decode.

DAOS = C2FL : Correction status output,

C2FL=C2F1.C2F2,

P/S : Parallel output/serial output
0B/2's : Offset binary/2's complement
CD ROM/AUDIO : Compatible to CO ROM/Compatible to audio

DAO6 - C2P0 :
DAO7 = RFCK :

DAO8 —~WECK :

DAQOQ - PLCK :

DA10 = UGFS :
DA11 = GTOP:

DA1Z2 > RAOV .

DA13 > C4LR :
DA14—+C210:
DAL= C210:

DA16 -~ DATA:

C2 pointer signal.

Read frame clock signal, 7.35kHz
when lacked to the crystal line.

Write frame clock signal, 7.35kHz
when locked.

1/2 of the divided signal from the
VCO pin, 4.3218MHz when locked,
Non-protect frame sync signal.

Frame sync protect status display
signal.

Jitter margin over or underflow dis-
play signal.

4 times the LRCK signal.

Bit clock {invert signat of C210).
Intarnal system clock . {4,2336MHz
when DF is ON, 2.1168MHz when
CXD1125Q or DF is OFF).

Serial data output (MSB or LSB first
output).

2 2
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5) Selection of OFFSET BINARY/2'S COMPLEMENT

When the SLOB pin is ""H”, an offset binary signal is
output, and when it is "L"", & 2's complement signal is out-
put. ‘

6} Selection of CD ROM/AUDIO compatibility

When MD1 = MD2Z = MD3 = “H", the player is compa-
tible with a CD ROM and outputs the C2 pointer for each
byte. At the same time, the average value interpalation and
the previous value holding operations are not performed.
For example, when there is an error in the upper 8 bits of
the 16 bits, anly the C2 pointer corresponding to the upper
& bits goes "H”, and the lower 8 bits are processed as the

“correct data.

® D/A Interface

The player incorporates a D/A interface output {digital
output) and the digital signal is output from the DOTX pin.
The digital signal is outpui after passing through interpola-
tion, mute and attenuator circuits. The 4 control bits {IDQ,
D1, COPY, EMPHASIS) in the C-bit channel status per-
form a CRC check and are revised only when it's OK,

® Timing chart

DA1B* 14 10 20

® Countermeasures to defect

To counter a defect, the PDC pin is set to "Hi-Z""
during the time until GFS goes “H" again after inverting
irom “H” to “L” or after approx. 0.55ms has elapsed.
However, this operation is performed only when the HZPD
flag of register 9 is 1", When HZPD = 0", it will never be
set to "Hi-Z". : ‘

The signal switching between the rough servo in the
CLV-A or CLV-A’ mode and the PLL servo is output from
the LOCK pin, After the GFS signal is sampled at WFCK/
16, and when the signal is 1", the LOCK pin goes "H",
when a “'0" is present 8 times in a row, the LOCK pin goes
i e '

This operation is simifar to that for the FSW pin. How-
ever, while the FSW outputs a fixed signal when not in
CLV-A" mode, the LOCK pin always output the above
signal.

30 40 a8
(o““_AM*)_']ﬂﬂﬂﬂﬂnﬂﬂﬂﬂnﬂ[‘[nﬂﬂﬂﬂnﬂﬂﬂﬂﬂﬂ[‘|||| i hhhhhnhipan
=¢210

DA11* _|
4Ry A T\
WDCK | / T f |
LRCK* ]
(DAT0) |— / _
DAO1~DA16 ] R ch ¥ L ch B
DA16* ] _
(DATA) J_Rch EERRECEARE008080880 Lch  (MSB) wfishafiafizfaiftofe e Y7 ¥ {6 {4 aY2 1)
APTR ' Is
APTL / L
*pSSL ="L"

Fig. 6—13 Timing chart of audio output
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)B / “ \'—‘— | | |
) T T TN o \

/ {DA13}

DAO1V~DAO4 ? 2 ? ? ‘N

e .
I 1 Min472ns

WDCK _\-
* DAQ1~DAQ4 {C1F1, C1F2, C2F1, C2F2) are cleared when a period

FCK \
R {
7

— —

of minimum 472 ns has elapsed since RFCK was deactivated.
* ANDing signal of C2F1 and C2F2 is output out of C2FL termnal.

EREEEE OO0 E 8500660006600

WFCK ‘ {DATA}
DA09 ””“”““”l”””””””””””“I””””|I”“””““”“l””Il”“””””I

] L]

DAOS L.._J_L__l
|
i
fe

35 pericd with DAO9
{(DA09 is of about 4.32MHz}

C2PO (DAOE*}

\))w} ) when compatible
N with audio

b=

C2PO corresponding to the Lch 16-bit data

WFCK \ / \

PO {DACB*}
Suieg f:ompa‘tib]e " C2PO corresponding to the upper C2PO corresponding to the lower I
PAGS l | _ with a CD-ROM 8-bits of L-ch data ' 8-bits of L-ch data

WRCK _\_y—\_/_—\_/-_\_/_—\_'/_ h : Fig. 6—15 Timing chart of C2PO output (when PSSL = L")
' !
t
|
) - t
DAQ7 A\ A '
] / 1 .
[
RFCK W *RAOV becomes “H'* for one frame {synchronized with WFCK) when a jitter that exceeds

\ | , 4 frames is generated between RFCK and WFCK.

DAOS _.\ ' / . 3\___ WFCK ‘ _ ‘ ,f \

‘)});. | ) —sp—fe— Min 472ns -

Fig. 6—14 Timing chart of DAQO1~ DA16 output when PSSL=""L" . s ' - Fig. 6—16 Timing chart of RAOV output
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Mechanism operation description

- Fig. 1 shows the mechanism positioning in the STOP
mode. The OPEN/CLOSE operation when loading the
disc is described below.

Note :

In the operation description, the black and white arrows
shows the following code :

Black arrow : Shows the opening direction of the tray
{Tray OPEN).

White arrow : Shows the closing direction of the tray

(Tray CLOSE),

Also in the operation description and illustrations,
numbers in brackets ( ) foliowed by the part name
show the identifying numbers of the disassembly diagram
in the Service Manual,

Disc motor ass'y{45) Lifter arm(9)
A,

Chassis(801)
|

1. OPEN/CLOSE operation

The center of the OPEN/CLOSE lug detection leaf
switch installed on the PC board (J25-4904-02(A/3))
on the rear of the mechanism is pressed to the right by
lower side of the tip of the black switch arm {8} installed
on the slider ass'y {11} when the tray is closed, and the
information is transferred to the microprocessor. This
status is called the tray CLOSE operation. The operation
from this status to the condition when the tray is comple-
tely opened by pressing the OPEN/CI.OSE key is described.

Tray (34}

Tray ass’y

tension coil
spring (25)

Main gear(12)

Gear({13) 4

Laser

Belt{17)

Loading DC
motor{43)

Stider ass'y{11)

OPEN/CLOSE
detection leaf ]

pickup(32)

switch{51)

Lo |

Slider tension coil spring(22)

é N=

Clamper arm (8)

Fig. 1 Tray closed status

Ny MECHANISM OPERATION DESCRIPTION

) ‘ ' "\\ Man Main gear{12)
. | 8

) . Protrusion A

DP-96¢

/) 7 As shown in Fig. 2, loading DC motor (43} rotates in

the direction of the black arrow o and transfers the rota-
tion of the black arrow'eto the gear (13} via the belt
{17), and also rotates the main gear (12) in the direction of
the black arrow e with the lower gear section of the gear
{13). The main gear {12} contains the cam on its upper sur-
face. Along with the surface of the cam, protrusion A
located in the lower side of the slider ass’y (11) is shifted
and the slider ass’y (11) begins to move in the direction of
the black-arrow o .

Loading DC
motor {43}

Gear{13)

OPEN CL
Gear surface 0sE

Slider ass'y protrusion A

Fig. 3 shows the movement of protrusion A of the slider.
) ass’y{11) in the direction of the black arrow @ untif the
: tray is completely opened.

The slider ass'v(11} releases the OPEN/CLOSE detec-
tion leaf switch(S1) from the CL.OSE condition and pulls
the foot section of the clamper arm (8} in the direction of
the black arrowe by the groove section of the slider
ass'y(11}. By this, the clamper arm{8} is lifted in the direc-
tion of the black arrow @ with a support as a center to
the disc release condition from the disc clamping condition.

Fig. 2 Loading motor rotation transmission

Clamper arm{8)

) CLOSE operation

The foot of the clamper arm{8) is
inserted into the groove of the
slider ass'y{11).

detection leaf switch(S1)

Slider ass'y{11}

i ] OPEN/CLOSE detection
oA K /,“l leaf switch({S1}
o ‘ & Wi ® Loading DC motar{43)}

OPEN CLOSE

>

Fig. 3 Clarhper arm operation
a7
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Tray(34)

Fig. 4 shows the condition when the tray is completely
opened. The tray is ''sloped” as shown in the figure. When
the tray moves in the direction of the black arrow @
OPEN direction, the white protrusion climbs the “‘slope”
to short the OPEN/CLOSE detection leaf switch{S1)
in the reverse direction of the STOF condition, then in-
forms the microprocessor that the OPEN operation has
completed and to stop the rotation of the loading DC
motor{43).

Fig. b shows the OPEN operation until the disc is lifted
from the turntable and placed on the disc tray so that the
disc is removed from the player. These operations are per-
formed almost at the same time as the up operations of
the clamper arm (8} when the tray is opened as described in
Fig. 2 to 4 above,

The iray(34} incorporates the lifter arm{8} which is
required to support the disc when the tray is opened/
closed and the lifter slider (10} which drives the lifter.

When the tray is opened, the slider ass'y (11} is shifted
in the direction of the black arrow e . In the slider ass’y,
jug a is installed to slide the lifter slider horizontally {to-
ward the left and right). And the lifter slider (10} is always
pulled in the direction of the black arrow 0 by the tray
ass'y tension coil spring {25).

For this, when the slider ass'y{11) is moved to the
OPEN direction {in the direction of the black arrow 0),
the lifter slider(10) is also shifted to the left by the lug
a. The lifter slider{10) has grooves cn its left and right
ends to lift the lifter arm up/down.

In the OPEN operation, when the lifter slider{10) is
moved in the direction of the black arrow 0, protrusion
B of the lifter arm {9} is slide in the groove using the sup-
port as a center, and the lifter arm is lifted in the direction
of the black arrow e .

48

In the slider ass'y {11},
the stopper is installed on

this section so as not to be
removed when the tray is opened,

White colored
protrusion
Slope
A
Switch
armi(6) g CLOSE OPEN/CLOSE
OPEN detection leaf Slider
switch(S1} ass'y{11)

Fig. 4 Each limit switch when opening/closing the tray

Tray ass'y tension
coil spring{25)

Lifter arm(9)

Protrusion

Support B

(CLOSE)

Support

Fig. 5 Lifter arm up/down operation

D)

A
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Fig. 6 shows the operatian of the main gear{12) which
actually performs the OPEN/CLOSE operation of the tray
described abave. ‘ :

" tn the upper surface of the main gear(12), there's a
gear to open or close the tray, Among the gear'teeth, only
two teeth are longer than the other, for triggering the
OPEN operation. '

First these longer teeth trigger the OPEN operation, then
the whole gear engages the gear rack of the surface of the
tray to initiate the OPEN operation.

At this time, protrusion A installed on the lower side
of the slider ass'y{11) is located at the position where the
main gear(12) is rotated approx. 380 degree from the
STOP position. At this position, when the triggering gear
and the gear rack of the tray are engaged to initiate the
OPEN operation, protrusion A will drop to the STOP
position again from the convex of the main gear{12) cam
surface. To prevent this, the whité colared roller installed
on the slider ass'y{11) releases protrusion A from the cam
surface of the main gear {12}, so as not to contact with the
cam surface while the main gear(12) is engaged with the
gear rack on the back of the tray in OPEN/CLOSE ope-

" ration.

Since this roller is always pulled in the right direction
{viewd from the front) by the slider tension coil spring (22)
and the arm pressure coil spring(24), it slides while press-
ing the guide surface on the back of the tray in the right
direction in the tray OPEN/CLOSE operation.

2. Disassembling procedure of mechanism section

2—1. Removing the clamper arm :
1) While lightly pressing the clamper arm from the top
, remove the fixing lugs on both sides in the di-
rection of arrows @) and @ .
2) Remove the clamper arm in the direction of arrow

Nate : Be sure to remove the fixing lugs on both sides of
the clamper arm while pressing the clamper arm in the

direction of arrow o Since the lugs are solid, if forcibly
performed, they might be broken.

Protrusion A P
L

Main gear(12}

Protrusion A located in lower side
of the slider ass’y is released from
the convex section of the cam
surface while the tray is moving,

colored roller

White roller
attached to the
slider ass'y (11)

Two deep teeth
trigger the gear
racks of the tray

-

The main gear {12} begins engag-
ing with the gear racks of the
rear of the tray to open the
tray.

Fig. 6 Gear (12) operations

Fig. T Removing the clamper arm

49
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2—2. Attaching the clamper arm

1) Insert the foot section of the clamper arm into the
groove of the slider ass’y { e )

2} At this time confrim that portrusion A of the clamper
arm is inserted into the center of the arm pressure coil
spring.

3} Put the support of the clamper arm to the lug section of
the outsert of the mechanism by pressing from the top

(@)

Fig. 2 Attaching the clamper arm

2—3. Removing the tray

1) While pressing the hook section of the slider ass'y in
the direction of arrowo , pull out the tray in the di-
rection of arrow @) to remove it { €) }.

Note : Be sure not to release your finger when pressing the
hook. If the hook is released, the stopper on the upper
surface of the slider ass’y will come in contact with the
stopper of the tray and the tray will not be removed.

Fig..3 Removing the tray

Protrusion A

Arm pressure
coil spring{24)

Stopper instalied on the
upper surface of the
slider ass'y

| DP-969
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2—-4. Attaching the tray

1) Attach the collars firmly on both sides of the tray to
the four section supporting and guiding the tray as
shown in the Fig. 4.

First attach the front two section then attach the rear
two sections as shown in @

Note : The gear offset of the mechanism after removing/
attaching the tray will be reset automaticalfy by performing
the OPEN/CLOSE operation

2-5. Removing the slider ass’y

1} Removing the slider tension coil spring attached to the
slider ass'y { @ ).

2) Slide the slider ass'y in the direction of arrow @ until
it reaches the position where it can be removed from
the outsert section supporting the slider ass'y.

3) Remove the slider ass'y by pulling out right above in
the direction of arrow @) .

Note : If the slider ass’y is removed askew, the CPEN/
CLOSE detection leaf switch on the back of the tray
might be bent down.

Fig. 4 Attaching the tray

Slider ass'y{11)

Slider ass'y tension
coil spring(22)

Fig. 5 Removing the slider ass’y
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2—6. Attaching the slider ass’y

The long metal piece at the center of the OPEN/CLOSE
detection leaf switch on the rear of the mechanism should
be set between the white and black pins of the switch arm
installed on the rear of the slider ass'y.

if it is inserted simply, it will be set the position as
shown in @ At this time, correct the position using a
scrawdriver by lifting the slider ass’y slightly in the direc-
tion @ s0 that the white pin of the switch arm is set at the
posifion as shown in @

A round hole is an the PC board for inserting the screw-
driver, This is used for correcting/checking the switch
position when working.

Screwdriver
PC board

(J25-4802-02)
{A/3))

Switcharm

White
pin

o

White pin

Black pin

Fig. 6 Attaching the slider ass’y

D

<

)

-
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2—7. When moving the pickup forcibly

Do not move the rack gear ass'y by hand as shown in
Fig. (B). The clearance between the wheel gear and the
rack géar ass’y might be changed if bent.

When moving the pickup on repair, hold the main body
of the pickup with the section as close to the rod as possi-
ble, then move it forcibly. (Fig. A).

Note : Do not move the pickup forcibly unless required.

Laser pickup

(B}

Fig. 7 Pickup gear movement
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< <
o

[RPUT OUTPUT PIAYER ALIGNMERT ' ' . L _INPUT QUTPUT PIAYER ALIGNMENT
No. ITEM SETTING SETTING SETTING POINT . ALIGN FOR FIG ‘ No. [TEW © SETTING SETTING SETTING : POINT ALIGN FOR FIG
Short-eircuit pins | . . ‘ - 1 - 50n¥rms
8 and 9 and turn VR1 , . ; Connect LPF with ) kIt is 1/10 of input
ipply the senser power on to enter | ALPC circuit VR , Test disc: ATKL2, 470pF to CN7 FOCUS GAIN voltage
1 LASER POWER - section of the optical the Test mode. installed on the 0.1m¥ (a) T 9 FOCUS GAIK Apply 1kHz, 0.5Vrmsj pin | of X25-2932-71, PLAY VR4 (¥hen the oscilioscopd (f)
power meter onto the | Press the +10 key, pickup : to CN7 pin 2 of and coanect an (X25-2932-71> is used, check the
pickup lens, the tray opens and |  (X29-1760-00) X25-2032-71 oscilloscope or : ‘

1kHz signal
component only.)

the LD emits light.
Short-circuit pins

, ) AC voltmeter,

. 50mVrms
LASER FICKUP 8 and 9 and turn +5,0md current value Connect LPF with K1t is 1/10 of input
OPERATING CURRENT Remove pin 1 of €N power on to enter iabeld on the laser Test disc: 47k, 470pF to TRACKING GAIN voltage
2 (Cnly when the - and connect the the Test mode. - pickup. [f current |<{b) 18 TRACKING GAIN Apply lkHz, 0.5Vrms| pin 5 of X25-2932-71, PLAY VRS (¥hen the oscilloscopd (f)
prickup seems DC ammeter. Press the +10 key, is 40md or more over to CN7 pin 4 of and connect an (X25-2932-71) is used, check the
defective.) (X29-1760-00) the tray opens and the above value, it"s X25-2832-71 oscilloseope or : ’ 1kKz signal
the LD emits iight. defective. AC voltmeter. component only.)
Connect an FE BALANCE : STOP
3 FOCUS ERROR Test dise oscilloscope to TP(RF). PLAY YR3 Optimum eye pattern | {c) Connect a frequency Shori-cirecuit F.ADJ. FREQUENCY ADJ.
BALANCE (X25-20832-71) (%25-2932-11) /O}) ) 11 PLL : counter to TP(PLCK). | the PLCK and F.TEST VRi 4. 4MHz10. 15MHz, ()
Connect ap Screw on right N - (X25-2932-71) terminals. {X25-2932-71)
4 TANGERTIAL Test disc oscilloscope to TP(RP). PLAY side of mechanisn ! Optimun eye pattern { {c) )
(X25-2932-71) (Fig.A)
DIFFRACTION Test disc Connect an Turn power on whildg Adjusting hole in Maximum amplitude 1
GRATING (1D oscilloscope to TP(RE),| short-circuiting | the lower side of [ {See Photos 1 and 2.)
(X25-2932-71) pins 8 and 9 the laser pickup
to put the (Fig.B)

microcomputer to
the fest mode.
Press the PLAY key

5 to search the @ » )
Track Mo.l for I -

1
to 2 minutes, Disc tray
Then press the Laser pickup
CHECK key to set )
the tracking servo JJ
to OFF. H \ 0O -/ ] J@@j)
feocospe |
nicrocomputer _
in the test mode, | Adjusting hole in é == r
DIFFRACTION Connect an press the CLEAR the lower side of Confirm that the ) ) —_—
6 GRATING (2D Test disc oscilloscope to TP(RF}.| key to set the the laser pickup eye pattern is (c) /)) ) i
“ Polarity check " (X25-2932-71) tracking servo to (Fig.B) presented correctly. R L
ON. (Feed servo is
sat to OFF.) DIFFRACTION
GRATING (3D Trigger at TP{RFY and Adjusting hole in | Check that they are :
" Cheek that the connect an oscilloscopd the lower side of as Photo 3. c[’ / \ ('
7 sub-beans are Test disc to TP(SUB). 7 PLAY the laser pickup #®Photo 4 shows the | (&)
spotted on the (125-2932-71) (Fig.B} defective example. g _
same track ”
Connect an fn the test mode, Symmetty between § \
TRACKING ERROR oscilloscope to TP(TE) | press the CHECK key TE. BALANCE upper and lower ‘ _ g 0
8 BALANCE Test dise or DC voltaeter. to set the trackin VR2 patterns, (d) \/ ) © D
(X25-2932-71) servo to OFF. E] (X25-2932-71) or DC=0 #0.05Y ]

Front

\;f) 7 ) Frgnt

Z) ) ‘ Fig. A : Mechanism ass'y {Top view) : Fig. B : Mechanism ass'y (Bottom view)
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REGLAGE REGLAGE REGLAGE DE LA POINT ﬁ /) REGLAGE REGLAGE REGLAGE DE LA POINT
N ITEM " ENTREE DE SORTIE LECTURE D' ALIGNEMENT | ALIGNEMENT POUR FIG . N ITEM D' ENTREE DE SORTEE LECTURE D ALIGNEMENT ALIGNEMENT POUR FlG
Court-circuiter leg
broches 8 et 9 et En mede de test,
Appliquer la section | mettre scus tension Rl . Raccorder un persser la touche TE BALANCE Symétrie entre les
detecteur du compteur | pour passer dans | VB de cireuit ALPC 8 BALANCE I’ ERREUR Disque test oscilloscope 3 TP{TE} | CHECK pour régler VR2 formes supérieure et [(d)
1 FUISSANCE LASER - de puissance optique le mode d' essai. installe sur le 0. Im¥ (a) D' ALIGNEMENT ou un voltmetre CC. 1’ aeservissenent (X25-2530-00) inférieure ou
sur la lentille Appuyer sur la touq eapteur (X25-2932-71) d’ alignement sur « DC=0 *0,05¥
du eapteur. che +10, le plateal.1 (X29-1760-09) ' OFF,
s ouvre et le LD Raccorder LPF avec
anet de la lumiére, Disque test: 47 kohmes. 470pF sur S0nVrms
Court-circuiter les Appliquer un signall la broche 1 CNT de GAIN DE *1/10 d' entree
broches 8 et 9 et +5,0s4 de valeur de 9 { GAIN DE MISE AU | 1kHz, 0,5Vrns a la X25-2932-T1 et v PLAY NISE AU FOINT  [(quand 1'cscilloscope | (1)
Courant de metire sous tensiom courani indiquée sur POINT troche 2 de CN7 raccorder un VR4 est utilise, vérifien
fonctionnement du pour passer dans le capteur laser. sur la plaquette oscilloseope ou un (X25-2932-71) uniquenent le
capteur laser Retirer la broche le mode d’ essai. - $i le courant est de | (b} %25-2932-71. voltmetre CA. conposant 1KkHz.)
2 | (Uniquenent quand - 1 de CNl et reccorder ( Appuyer sur la tou- 40mA ou bien : Raceorder LEF avec
le capteur semble 1" ampareméter CC. che +10, le plateay supérieur 3 la Disque test: 47 kohmes, 4T0pF sur s0nVrue
defectif.) (X29-1760-00) ¢ ouvre et le LD valeur ¢i-dessus, ’)1 ) Appliquer un signall  la broche § de GAIN D" ALIGNEMENT | 1/10 d entrée
émet de la lumiére. il est defectif. ; 10 | GAIN D' ALIGNEMENT | LiHz, 0,5¥rms a la X25-2932-T1 ot ¥ PLAY YRS (quand 1’ oscitloscope | (f)
troche 4 de CN7 raccorder un (X25-2932-T1) est utilise, verifien
BALANCE D" ERREUR " Raccorder un FE BALANCE sur la plaquette oscilloscope ou un uniquement le
3 BE MISE AU POINT Disque test oscillescope a TP(RF). PLAY VB3 Forme optimum €)] A25-2932-71. voltmeire CA. conposant 1KkHz.)
' (X25-2932-11) (%25-2932-T1) Raccorder un ARRET
Raccorder un Vis sur le cotd ompteur de fréquence | Court-cireuiter ADJ. FREQUENCE DJ, FREQUENCE
4 TANGENTIEL Disque test oscillescope a TP(RF). PLAY droitie du mécanismg  Forme optimum (e) 11 PLL & TPCPLCK). les bornes PLCE 1 4, 4MHz £0. 15MHz. ®
(X25-2932-71) (Fig.0) (X25-2032-11) st F.TEST, (X25-2932-T1)
RESEAU DE Disque test Raccorder un Fournir 1'alimenta{ Trou d ajustement Amplitude maximum
DIFFRACTION (1> oscilloscope & TP(TE), | tion tout en court- dans le cGté {voir le photos h
(X25-2832-T1) circuitant les inférieur du fet 2.) ) )
broches 8 et 9 pour] <capteur laser ,
netire le miero- (Fig.B)
ordinateur en
node de test. Tiroir du disque
Presser la touche Capteur laser
5 PLAY pour rechercher ) 1
la piste n° 1 J \ / 5 ® = 1
pendant 1 3 2 H - ; ® @ @ ,-@
minutes. Presser } TANGENTIEL O
ensuite la touche ) . é 0 = ©
CHECK pour régler F)) ) ]:l ( D‘/ = o &
1" asservissement o _
. d alignement sur
OFF.
Le micro ordinateur
en mode de test, RESEAU DE
presser la touche | Trou d’ ajustement : DIFFRACTION {1}
RESEAU DE Raccorder un CLEAR pour régler dans le céié § assurer que la C[:'
6 DIFFRACTION (2) Disque test .| oscillescope a TP(RF). | 1 asservissement inférieur du forme se présente | (¢}
“ Verification de (X25-2932-71) k' alignement sur ON.| capteur laser correctement. £
pelarite * (L’ asservissenent (Fig.B)
d' alimentation est §
régle sur OFF.)
RESEAD DE
DIFFRACTION (3) Trou d"ajustement Verieur qu’' ils sont [{
“ Yerieur que Deciencher a TP(RF) et . dans le céts comme dans la p
7 les faisceaux Disgue test raccorder un PLAY inférieur du photo 3. (ed ‘ﬂ!
auxiliaires se oscilloscope & TP(SUB). capteur laser *La photo 4 montre
rassemblent sur (X25-2932-71) (Fig.B) un exemple défectif.
la néme Piste " ) )‘ )

\
ol

Fig. A : Ensemble du méchanisme {vue du dessus)}

Avant

Fig. B : Ensemble du méchanisme {vue du dessous)
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ABGLEICH

EINGANGS- AUSGANGS- SPI ELﬁ— ABGLEICH- ]
§R. GEGENSTAND EINSTELLUN EINSTELLUNGE EINSTELLUNG PUNKT ABGLE [ CHUNG ABB.
Die S8tifte 8 und 8
kurzschliefen und
die Spannungsver-. .
Das Sensorieil sorgung einschalten, YR1
des optischen un den Test-Modus | Regelwiderstand des| 0,1m¥
1 LASERLEiSTUNG - Leistungmeters auf 24 aktivieren. Die | ALPC~Schaltkreises (a}
die Aufnehmerlinse | Tasie +10 drlicken, am Tonabaehmer '
ansetzen. dann 6ffnetl sich (X29-1760-00)
der Triger, und dig
LD gibt Licht aus.
Die Stifte 8 und 9
kurzschlieBen und
die Spannungsver- Stromwert + §,5md
BETRIEBSSTROM DES Stift 1 voa CN1 lsorgung einschalten, auf dem Laserionab-
LASERTONABNEHMERS entfernen und das un den Test-Modus nehmer markiert.
2 (Nur wenn der - Gleichstrom Ampermeter | zu aktivieren. Die - ¥enn der Strom 40mA | (b)
Tonabnehnmer defekt anschlieBen. Taste +10 driicker, oder mehr Uber dem
zu sein scheint) {X29-1760-00) dann &ffnet sich obigen ¥ert liegt,
der Triger, und dig ist er defekt.
LD gibt Licht sus.
. FOKUS-
FOKUS- Ein oszilloskop an FEHLERAUSGLEICH
3 FEHLERAUSGLEICH Testdisc TP(RF) anschlieBen. PLAY VR3 Optimales Augenmuster| (c)
(X25-2032-T1) (X25-2932-71)
Schraube an der
Ein oszilloskop an rechten Seite des
4 TANGENTIAL Testdise TP(RE) anschlieBen. PLAY Mecharismus Optimales Augenmuster {(c}
(Abb.A)
OPTISCHES Testdisc Ein oszilloskop an Die Spannungsver- Einstellsffnung Maximai-Amplitude
GITTER (1) TP(TE) ansehlieBen. [sorgung einschalten,| unten am Laser- |(Siehe Photo 1 und 2.)
(X25-2832-T1> wihrend die Stifte Tonabaehmer
8 und 9 kurzgesch- (Abb.B)
lossen werden, um
den Wikrocomputer
in die Test-Betrieb+
b sart zu versetzen
Die PLAY-Taste fiir (D]
1 bis 2 Minuten driiS
cken, um den Titel
Nr, 1 zu suchen
Dann die CHECK-Tastq
driicken, um den
Spurhalte-Servo
auf Off zu siellen
Die CLEAR-Taste
drlicken. um den
Spurhatteservo auf j Einstellungsofinung
ON einzusteilen. |an der Unterseite | Uberpriifen, daB das
OPTSCHES Ein Oszilloskop an wihrend sich der des Laser- Augenmuster richtig
] GITTER (2) Testdise TP(RF) anschlieBen. Kikrocomputer in tonabnehmers ausgegeben wird. (e)
* Uberpriifung der (X25-2032-T1) Testbetriebsart (Abb.B)
Polarit t " befindet.
(Der Vorschubservo
steht auf OFF.)
OPTISCHES
GITTER (8) Einstellungssffnung Uberprifen, daB sie
“ Uberprufen, daB TP(RF) auslisen und | an der Unterseite | Photo 3 entsprechen.
7 |die Nebenstrafien Tesidisc ein Oszilloskop an PLAY des Laser- - *®Photo 4 zeigt das | (e)
auf der TP(SUB) anschlieBen. tonabnehners Beispiel eines
selben Spur (X25-2932-7T1) {Abb.B)

erscheinen, "

refekten Tonabnehmers.

oo

ABGLEICH

' ) EINGANGS~ . AUSGANGS- SPEELER- ABGLEICH-
AR.. GEGENSTAND " EINSTELLUNG EINSTELLUNG EINSTELLUNG PUNKT ABGLEICHUNG ABB.
In der
. - Ein Oszilloskop Testbetriebsart ) Syametrie zwischen
SPURHALTEFEELER- : oder ein Gleighstrom— | die CHECK-Taste TE BALANCE oberen und unteren
8 AUSGLEICH Testdise Yoltmeter an TP(TE) | drlicken, um den YR2 Mustern oder (G)]
anschliefien. Spurhalteservo auf (%25-2932-71) Gleichstrom
(X25-2932-71) OFF zu stellen. DC=0 0,05
50m¥ras
Testdisc: 'LPF mit 4Tkohm, 470pF #Das ist 1/10 der
Ein 1kHz, 0,5V¥rms | an Stift 1 von CN? an FOKUSYERSTARKUNG Eingangs spanrung
9 | POKUSVERSTARKUNG j Signal an Stift 2 X25-2932-71 und PLAY VR4 (Bei Verwendung eine | (f)
von CNT an Platine| ein Oszilloskep oder {X25-2932-T1) Oszilloskop nur die
X25-2932-T1 Yechselstrom-Yoltmeter 1kHz Komponente
anlegen. anschlieBen. lUberprufen.)
50mVrms
Testdise: LPF mit 47kohm, 470pF *%Das ist 1/10 der
Bin 1kHz, 0,5Vrms an Stift 5 von an SPURHALTE- Eingangs spannung
10 SPURHALTE- Signal an Stift 4 X25-2932-71 und PLAY YERSTAREKUNG (Bei Yerwendung eire | ()
YERSTAREKUNG von CN7 an platine | ein Oszilloskop oder VYRS Oszilloskop aur die
X25-2932-71 ¥echselstron-Yoltmeter (X25-2932-71) 1kliz Komponente
anlegen. anschlieBen. tberpriifen.)
Einen Frequenzz hler HALT
an TP(PLCK) Die Anschilisse F.ADJ, Freguenz ADS.
11 PLL anschliefen. PLCK und F.TEST VRI 4,4MHz 10, 15MHz (g)

(%25-2932-71)

kurzschlieBen,

(X25-2932-71)

Disc-Tréger \J

\

oo

O, —

N S [ 1

=

= O e M S

=
Y’
N4

Laser—Abnehmer

j: TANGENTIAL
O
{
OPTISCHES
fid GITTER (1}

¥

Vorne

Abb. A : Mechanismus-Baugruppe {Draufsicht)

Vorne

Abb. B : Mechanismus-Baugruppe (Unteransicht)
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DP-969 DP-969

EINGANGS- AUSGANGS- SPIELER- ABGLEICH- . .
NR. GEGENSTAND EINSTELLUNG EINSTELLUKG EiNSTELLUNG PUNET ABGLEICHUNG ABB.
In der ’
Ein Oszilloskop Testbetriebsart ' Symmetrie zwischen
SPURHALTEFEHLER- oder ein Gleighstrom- | die CHECK-Taste TE BALANCE oberen und unteren
8 AUSGLEICH Testdise Voltaeter an TP(TE) drlcken, _uﬁt den VR2 Musterr oder (d)
anschliefen. Spurhalteservo auf {X25-2932-71) Gleichstrom
(X25-2932-71) OFF zu stellen. DC=0 10,05V
. 50n¥rms
Testdisec: LPF mit 47kohm, 470pF ' *%Das ist 1/10 der
Ein 1kHz, 0.5¥rms | an Stift 1 vor CN7 an FOKUSVERSTARKUNG Eingangs spannung
9 FOKUSVERSTARKUNG | Signal an Stift 2 %25-2932-71 und PLAY VR4 (Bei Verwendung eine | (f)
von CN7 an Platine | ein Oszilloskop oder (X25-2932-71) Oszilloskep nur die
X25-2932-71 Yechselstrom-Yoltneter 1kHz Komponente
anlegen. anschliefen. iiberprifen.)
’ 50m¥rms
Testdise: LPF mii 47kohm, 470pF *Das ist 1/10 der
Ein 1kHz, 0,5¥rms an Stift 5 von an SPURHALTE- Eingangs spannung
10 SPURHALTE- Signal an SEift 4 X25-2932-T1 und PLAY YERSTAREKUNG (Bei Verwendung eine | (1)
VERSTAREKUNG von CN7 an platine | ein Oszilloskop oder VRS Dszilloskop nur die
X25-2932-71 Yechselstrom-Voltmeter (X25-2932-T1) 1kKz Komponente
anlegen. anschlieBen. iiberprifen.)
Einen Frequenzz hler HALT
an TP(PLCK) Die Anschliisse F.ADJ. Frequenz ADJ.
11 PLL anschlieBen, PLCK und F.TEST VR1 4.4HRz 10, 15MHz | (&)
(%25-2932-T1) kurzsehlieBen. (X25-2932-T1)
Disc-Tréger Laser-Abnehmer
d \_ © , ; ‘
(ANCY O 5
ik 0
/ 0 ©
i]_'i { o ®
/ m [o o]
NSy
ey °
[orriscres] || O] o ©
fﬂ] GITTER (1) ¢

PEo o

=l 1 ol

oo

Vorne

Abb. A : Mechanismus-Baugruppe {Draufsicht)

Vorne

Abb.B: Mecha’riismus-Baugrubpe {Unteransicht}
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ADJUSTMENT/REGLAGE/ABGLEICH

Correctly adjusted waveform ‘
Forme d'onde correctement réglée
Richtig eingestelite Wellenform

Tracking error waveform

Upper : 0.5V/div.

Lower : 20ms/div. )
Forme d'onde d‘erreur d'alignement

Photo 1 Supérieure : 0.5V/div.
Photo 1 Inférieure : 20ms/div.
Foto 1 Spurhaltefehler-Wellenform

Qben : 0.5V/Teilung
Unten ; 20ms/Teilung

Incorrect {shifted) waveforms
Forme d'onde incorrecte (dérivée)
Falsche (verschobene) Wellenform

Photo 2
Photo 2
Foto 2

Correctly adjusted waveform
Forme d’onde carrectement réglée
Richtig eingestellte Wellenform

Upper : RF signal 1V/div.
Lower : Sub spot beam signai 0.1V/div.
0.5us/div.
Supérieure : signal HF 1V/div.
Inférieure : signal de rayon spot auxiliaire 0.1V/div.,
0.5us/div.
Oben : HF-Signal 1V/Teijlung

Photo 3 Unten : Nebenpunktstrahl-Signal 0,1 V/Teilungs,
Photo 3 0,bus/Teilung
Foto 3

17~18us later

17~18us us plus tard

17~18us spéter

Waveform when the sub beam is shifted to
the adjacent track.

Forme d’'onde quand le rayon auxiliaire est
décalé sur la piste adjacente.

Wellenform, wenn der Nebenstrahl zur benachbarten
. Spur verschoben ist.

Photo 4
Photo 4
Foto 4
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X25-2932-71 Ic2 IC4 . ‘ )
B C E 1 Y 21 2.5V 1 5.1V 25 BV 1 1.8V {0V) 8 |- 25V 1 —5.7V 5 BV
Q1 | 08v | 89V ov 2 5.1V OV} . |42 2.5V 2 —42v (26 ov 2 5.1V 9 2.3V 2 ov 6 5.1V
Q2 0.8V 8.2V oV 3 2.4V (0V) 43, 28V - 3 ov - 27 | 5.1V 3 3.2v.{5.1V) 10 5.1V 3 ov 7 57V
Qs | —osv | 82v ov 4 28V i0v) |44 25V 4 oV 28 4.6v 4 5.1V 11 2.5V 4 —12.2v 8 12.2v
Q4 | —05V | -89V ov 5 2.4v 45 2.5V 5 ov 29 5.1V 5 2.5V 12 4.6V 115
Q5 | —29.9V | —41.3V | —20.3V 6 2.5V 46 2.5V B ov 30 5.1V 6 2.5v 13 2.5V ] _58v 5 Y
Q6 | —5.8V | -89V | —B.1V 7 B.AV (OV) |47 25V 7 ov 3 5.1V 7 ov 14 5.1V > Y 5 oV
Q7 | ~B7V | 82V | 5.1V 8 2.5V 48 2.5V 8 ov 32 ov Ic8 3 sy 2 5 7v
Q8 | 67V |—-16.2v | -5,V 9 2.5V 49 4.4V 9 ov 33 2.8Y p 51V . 9 ov 4 122V g 12.9v
a9 | 57v | 157v | BV 10 ov 50 2.2V 10 ov 34 2.8V ) oV 10 ov
Q10 |—16.2V | —12.8V | —12.2V 11| 1.8v(28v) |5 2.2v 11 oV 35 2.2V 3 51V 1 ov Ic16
an [-129v | 157v | 122v 12 o 52 v 12 ov - 36 2.3v i oV 2 ov ! 0.5v 5 ov
014 | 24v_| 30v | 31v 13 B.1V 53 2.5V 13 oV 87 2.5V 5 23V 3 ov 2 ov 6 ov
Q156 | —121 | 11.5V |-12.2v 14 BV 54 2.5V 14 ov 38| . 25V 5 2'5v 1a Y, 3 ov 7 0.8v
Qis | ov 121V | ov 15 51V 55 ov 15 ov 39 | 5.1V (OV) 7 1.8V {0V} 15 2.3V 4 —89v g 8.2y
Q17 | 122V | 4av | —12.2v 16 4.6V 56 ov 16 5.1V 40 | 24V (0V) 8 51V 16 5.1V X25-2860-00
o 17 0.9V 57 5.1V 17 —0.6V 41 5.1V (OV) : : — - -
8 18| 0.1V (5.1V) |58 oV 18 ov 42 | 26V (OV) ico
1 8,2y 5 —B.9V 18 oviEav)  |se oy o ov 3 51V ] oV 5 ov 01 | 4.3v 5.0v) [5.0V (—4.7V) 5.1V
> 0.5V 5 oV o svion e Y p” Y ” o > oV 10 Y Q2 | ovisov) | 0.6viov ov
3 —0.6V 7 av 21 0.4V g1 1.2V 21 ov 45 | 0.8V (—0.5V) 3 ov 1 4.4v
4 0.5V 8 ov 22 | ovi{sev) |s2| oviarv) 22 ov 46 0.5 4 av 12 ov
IC1 23 1.3V {4.1V) 63 ov {3.7V) 23 —41v . 47 ov 5 ov 13 ov e DC voltages are as measurgd with a high impedance
1 —16.3V) 33 23V 24 ov 64 0oV {1.9V) 24 | 0V I(BV)" |48 ov 6 ov 14 ov voltmeter. Values may vary slightly due to variations
25 265V (QV a6 ov (1.9v) - ! 7 5.1V 15 ov between individual instruments or/and units.
2 {0.3v} 34 24V (ov) { ) IC5 I 8 ov 15 51V e Les tensions c.c. doivent &tre measurées avec un volt-
3 {—2.0M) 35 ov 26 ov 66 oV (1.8V) 1 ov 18 —5.1V s méire & haute impédance. Les valeurs peuvent différer
4 (—11.5V) 36 ov 27 2.5Y 87 OV (5,1V) 2 1.4V (0V) 17 51V 1C10 Iégéremlenttdu fgitt des vtariadtions inhéreg?e_'sd atIJx
apparells et aux nstruments de mesure jndividuels.
5 0V {(5.1V) 37 5.0V (OV) ig b.Iv {ov} 68 2.5V 3 ov 18 oV 1 ov 5 ov & Die angegebenen Gleichspannungswerte wurden mit
6 (2.5V) 38 5.1V 1.8V {2.1V) 69 2.6V 4 4.7V 19 ov 2 oV 3] ov einem hochohmigen. Voltmeter gemessen. Dabei
7 1.3V {4.2V) 39 4.6V 30 1.8V {1.6V) 70 2.3v 5 ey 20 ov 3 v 7 v schwahnken .die IMefSw.rerte aufgrund v(;)n Lgte.n.'s,chiedzn
g Y |0V) 20 (_26_6\/) 1 1.8V ‘2_1\,.) 71 5.1V 6 ov PP Aoy 4 _12.9v P 12.2v :\;\;liicgf%gi;mze nen Instrumenten oder eraten u.ll.
9 51V a1 (_26.6Y) 3z 1.8v {1.6v) |72 oV {5.1V) - ov 22 ov 111
10 oV 22| (-266V) 33 5.1V 73 5.1V 8 oV 23 | 2.2V (-3.6V}
12| siviov) [44] (—28.6V) 3 | 18v(38v) |75 2.5V 10 ov 25 ov 2 1.2V 9 1.2¢
13| BOVI(OV) |46 (—26.6V) 36| 18VI(25V) |76 2.4V 1 ov 26 2.5V 2 a.4v 19 25V
14| ovisavy |ae| (—ze8v) 37 | 18v(28Y) |77 2.4V 121 aviovy |27 2.4V 2 ov ! 25V
15 51V 47 (—26.6V) 38 2.5V 78 2.5V {0V} 13 07V o6 AV o) 5 ov 12 2.5V
16| ovisavy |48 (—26.6V) 39 2.5V 79 2.5V 14 ov 29 BV 8 — 13 2.5V
17 0.6V 49 (—26.6V) 40 2.5V 80 2.5 15 | —2.8V {1.0v) |30 5.1V ! o 14 51V
18 | 51V O6vY |50 | | (-26.6V) Ic3 1C6 j Ic12
19 5.1V 51 (—26.6V} p 2BV 13 17V ; Yy 3 Y 1 ov 8 2.5V
20 0.8v 52 (—26.6V}) . - - 2 5,1V 9 2.5V
2 2.5V 14 1.6V 2 2.5V 14 2.5V : ;
21 oV 53 {—28.9V) 21V : = 3 5.1V 10 2.5V
3 2.6V 15 . 3 oV 15 1.4v {0V}
22 ov 54 (—21,3V) 22V a ov 11 2,5V
4 2.5V i6 : 4 21V 16 | 1.5V (0V) , '
23 oV 55 (—21.2v) 21V ‘ 5 5.1V 12 2.6V
5 2.5V 17 . 5 2.5V 17 | 1.8V (OV)
24 ov 56 (—29.3V) : o 6 ov 13 25V
6 25V 18 2, 6 25V 18| 1.8V (OV} :
5 5.1V 57 (—5.1V) - 1 7 ov 14 5.1V
7 25V 19 - 7 25V IOVl [19] 1.8viov) -
26 B.AV 58 {—19.0V) ”
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Refer to the schematic diagram for the values of resistors and capacitors.
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Refer to the schematic diagram for the values of resistors and capacitors.
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PARTS LIST -

DP-969 DP-969

PARTS LIST

» New Parts » New Parts
- Parts without Parts No. are not supplled, Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts Ne. ne sont pas fournts. Les artlcles non mentlonnss dans le Parts No. ne sont pas fourals.
Telle ohne Parts No. werden nicht gellsfert. Telle ohne Parts No. werden nicht gellefert.
Ref. No. Address (New Parts No. Description ' Desti- [Re- . Ref. No. Address |New Parts No. Description Desti~ |Re-
Parts| . : nation [marks . . Parts nation |marks
PREE & B | & H 5 B B B A /78K # | FPRED (£ B |§F # 8 ® B B & 5/4 8
DP-959 T19 C0-1331-09 NP-ELEC 0. 47UF  SDWY
cz20 ’ CKASFF1H473Z CERAMIC 0.047UF Z
201 1c * | AOL-1943-01 METALLIC CARINET c21 CEQ4KW1Z330M ELECTRE 33UF 16WY .
202 2C * | A20-5185-02 FANEL . 2z CKASFBIH332K CERAMIL 3300FF K
203 1z % | AZ2-0660-03 SUB PANEL ASSY C23 24 CF92FV1H473J MF 0.o4a?uxr - J
204 1ic *| A7D-D168-05 REMBTE CENTRELLER ASSY
205 1D * | AZ29-0101-04 PANEL ASSY (TRAY) 25 CC45F5L1H4ET CERAMITC 47PF J
C26 ' CK45FF1H103Z CERAMIC .00 Z
208 1E * | BO7-0068-05 CAF : C27 28 CFF2FV1IH333T M 0. 033uF J
- B46-0122-13 WARRANTY CARD E c29 CFI2FVIF1I03d s 0.010UF J
- B4&-0143-03 WARRANTY CARD T C30 C20-1331-05 NP-ELED 0. 47UF SOWY
- * | BE0-&776-00 INSTRUCTISN MANLAL (ENGLISH)
- # | BEO-&797-00 INSTRUCTIGON MANUAL (FRENCH) E : C31 . CK4SFF1H103Z CERAMIC 0. 0D10uUF Z
| c32 CEQ4KWI1C330M ELECTRE 33UF 16WY
* | BS0-6800-00 INSTRUCTISN MANUAL (G.D.1) E | £33 CCASFSLIHISOT CERAMIC 15PF J
- BE8--0400-04 LAUTIAN CARD : C34 ' CK4SFF1IHL03Z LERAMIL 0.0L0UF  Z
: €35 ,364 : CEQ4RW1C330M ELECTRE 33UF 16WY
212 1E E£30-04579-05 AL PEWER C8ERD E i
212 1E E30-1416-05 A FEWER TARD T C37 Ck4SFBIH102K CERAMIC 10060PF K.
213 ic E30-0505-05 AUDIB CERD | £33 CK45FF1H103Z CERAMIE D.olouE Z
C39 CK4SFBIH102K CERAMIC 1000FF K
- * | HO1-75953-04 ITEM CARTEN LCASE c40 £91-0700-05 CERAMILC 0. 1UF J
- H10-1788-04 PELYSTYRENE FRAMED FEIXTURE £42 43 CC4SFSL1H100D CERAMIC 10PF D
- 1 H10-3429-02 PELYSTYRENE FEAMED FIXTURE ]
- # | H10-3430-02 PELYSTYRENME FEAMED FIXTURE , 44 .45 * | C0-150%-05 ELECTRE 1000UF 6. 3WV
- H25-0223-04 PRETECTIBN BAG (7o0X320X0.03) ; C46 —49 CEG4AKKW1C330M ELECTRE J3UF 16WV
. Cony CK45FF1HI03Z CERAMIC 0. 010UF Z
- Ha25-0232-04 PRETECTIBN BAG (235X350X0. 03) | 251 .92 CEQ4KWICZ22M ELECTRE 2e00UF 16WY
£S3 .54 CED4KWIELIDZM ELECTRE 1000UF 25WY
218 2E JO02-0186-05% FRET !
219 1D Jo2-0191~0% INSULATER | S5 -58 CK4SFF 1HIO3Z CERAMIC 0.010UF Z
220 1E J42-0083-05 PEWER CERD BUSHING CeD CED4KWIELIDLM ELECTR8 100UF 25WY
Cel CEDAKWIHIOLN ELECTRE 160UF SOWY
225 2D K29-2553-03 KNBE ASSY (PEWER)} \ Ce2 CK4SFF1HID3Z CERAMIC 0.010uF Z
226 2C ¥ | K29-2652~04 KNBE (BUTTBN) FF,REW | C63 LED4KWIHO 1M ELECTR® 1. OUF 50UV
227 20 K29-2653-04 KMBE (BUTTEN) CHECK,CLEAR.+10 ! )
228 20 ¥ | K29-2654-04 KNEB (BUTTEN) ST8FP.1-0 &4 | CED4KW1V4ARTM ELECTRE 4, PUF J5WY
L6 CK45FF IH103Z CERAMIT 0.010UF Z
232 1D *( LO1-7882-05 PRWER TRANSFRRFMER Chaé CEO4KW1V100M ELECTR® 10UF 35V
‘ C&7 CKABFF1H103Z CERAMIT 0. 010UF Z
236 1 NOP-1757-05 MACHINE SCREW | &7 CKASFFLH103Z CERAMIC 0. 010UF Z
Q 1D NO9-1476-05 MACHINE SCREW (@3X16) i
R 7 : L0 »71 £91-0090-05 FELYSTY 1S0PF J
E LECTR-|C UNIT (x25-2932-71) | C?2 73 C90-1332-05 NF-ELEL 10UF 16WY
£1 CKASFBIHIO2K CERAMIT 1000PF k | C?4 75 CLASFSLIHIDIS CERAMIC 100PKF J
c2 CIC4TFFIHI03Z CERAMIC 0.010UF Z : £7a 90133205 NP-ELEC 10UF 16WV
3 CK4ASFBIH102k CERAMIC 1000PF K ce? LED4RWICI0LM ELECTRE 100UF 1aWY
ca CED4AKWIC3I30M ELECTRE 33UF 16WY
cS CF?2FV1H1D4g ME 0. 10UF J ! cvg CK4SFF1H103Z CERAMIC 0.010UF Z
- | Al T -81 £91-0647-05 LERAMIC 0. Q1UF P
Cé £21-0700-035 CERAMTIC 0. 1uF J I £82 C70-1456-035 NP-ELEC f. 22UF SOWY
g CF?22FV1IH103J MF 0.010UF J : 783 CF92FVIH4 73 MF 0. 047UF J
ce LF92FVIHIDAT MF 0. 10uUF J c84 CCasFsL1HIS1S CERAMILC 150PF J
c? £90-1333-05 NP-ELEC 22UF 10WV
cin C70-1350--05 NP-ELEL 2 2UF S0V cas CK4SFF1H103Z CERAMIC 0.010uUF Z
c8& CKASFBIHISZK CERAMILC iS00PF K
ci1 C?0~1333~-05 NP--ELEL 22UF 10WY gy -8% CKASFF1IH103Z CERAMIC 0.010UF Z
Cia CLASFSLIHLIO0NS CERAMILC 100FF J co0n CKASFF1H473Z CERAMIEC. 0. 047UF Z
Ci3 CFI2FVIH333d M 0. 033UF J C71 .92 CR1-07v25-05 CERAMIC 15PF J
Cl4 CF2FVIH1I04T MF ‘ 0. 10UF J
Ci3g LCASFSEIH27?1T CERAMIC 270PF J 240 1D E23-014%-05 TERMINAL
- ! CN1 *| E10-1409-0%5 FLAT CABLE CAMNECTER
Clé LF?2FVIHID4AT MF 0. 10uF  J ! CN4 5 ¥ | E10-3401-0% -FLAT CABLE CENNECTBR
c1ey CEQAKWICII0M ELECTRE 33UF 14WY J202 1E * | E13-01i31-05 PHENE JACK(1PIDIGITAL BUT
cig CF92FV1H333d MF 0.033UF J J203 iE | E13-0235-0%9 PHENE JACK(2F) QUTPUT
E: Scandinavia & Europe K; USA P: Canada E: Scandinavia & Europe  K: USA P: Canada
- U: PX(Far East, Hawaii) T:England  M: Other Areas ‘ ‘ U: PX{Far East, Hawaii) - T:England -~ M: Other Areas
plied. 73 UE:AAFES(Euiope)  X:Austialia  ° A\ indicates saféty critical components. ; 74 . UE:AAFES(Europe)  X: Australia A\ indicates safety critical components.



» New Parts

PARTS LIST

Farts without Parts No. are not supplied.
Les artlcles non mentlonnes dans le Parts Ne. ne sont pas fournls,
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts, ' nation [marks
PRES &t B |y§ g a8 § B B & H/,8 8
L2 ¥ L39-0147-D5 MATCHING CRIL
£E3 4 #| L#7-073B-05 ACTIVE FILTER
Al LS L?9-07¢23-0% LINE FILTER
X1 _ L??-1114-05 CRYSTAL RESONATHR
VR1 R12--1067-05 TRIMMING PET, (2. 2K)VCA
VRz R12~-3097-05 TRIMMING PET. (22k) TE BAL
VR3 R12~-5046-05 TRIMMING FPET. (100K)FE BAL
VR4 ,5 Ri2-3076-05 TRIMMING POT. (10K} F/T GAIN
Al St 1D 540110305 PUSH SWITCH (PRWER TYPE)
s2 -23 2C+2D 540-1064-05 PUSH SWITCH
331 155131 DIBDE
D1 155178 DIBDE
D2 -7 155133 DIRDE
pz2 -7 185174 DISADE
Al DB HZ55, 6N(B2) ZENER DISDE
Al D8 RDS. &ES (B2) ZENER DIBDE
Al D9 -t2 155133 DISDE
Al D7 -12 1535176 DIRDE
Di3 * | HZS3ON(B) ZENER DIGDE
D13 % | RD3CES(B) ZENER DISDE
Al Dl4 -21 D5MiAl DINDE
D22 .23 155133 DISDE
D22 .23 155176 DIBDE
D26 27 155133 DIBDE
D26 27 155176 DIBDE
D36 HZ55. 6N(R2} ZENER DISDE
D38 RDS. &ES(B2) ZENER DISDE
D39 -41 155133 DINDE
D39 -41 155176 DIBDE
b4z -47 155131 DIGDE
D4z ~47 155178 DINDE
Al D4 155133 DIGDE
Al D4B 185176 DIBDE
D42 155131 DIBDE
D49 155178 DIADE
nsn * | HZSS. IN(B2) ZENER DISDE
Dao RDS. 1ES(R2) ZENER DISDE
DS1 155133 DIBDE
D51 155174 DIBDE
FL.1 2D ¥ | FIP12DMG FLUBRESZENT INDICATER TUBE
Ic1 #| UPD?S208LW-052 IC(MICREBPRECESSER)
Icz %1 CXD11250 IC(DIGITAL SIGNAI. PRRCESSER)
IC3 ¥ LL3S16A5-15 ID(2KXB RAM)
ic3 ¥ | LC3517A5-15 IC(ZKX8 RAM)
IC3 THMM2115BP-15 IC{2KXB RAM)
IC4 #| CXA10825 IC(SERVA SIGNAL PRBCESSER)
ICS *| CXA10B15 IC(RF AMF)
ICé CX23034 TEACD DIGITAL FILTER)
c? TZ?4HCO0P IC(RUAD 2~-INPUT NAND GATE)
IC8 PLMS6E IC(DA CBNVERTER)
9 BU40S3R IC(3~INPUT 20H MPX/DE-MPX)
IC9 UPD40S3RBC IC(3~INFUT ZCH MPX/DE-MPX)
ICic * | NJMO?2BD IC(FET 8F aMP X2)
ic10 a1 UPCA072C IC(BP AMP X2)
E: Scandinavia&Europe K:USA P: Canada
U: PX{Far East, Hawaii) T:England  M:Other Areas .
UE : AAFES(Europe) - X: Australia F A\ indicates safety crifical components.
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% New Parts
Parts without Parts No. are not supplled. -

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohna Parts No. werden nicht gellefert.

Ref, No. [Address |New Parts No, Description Desti- |Re-
‘ 3 Parts ‘ nation |marks
PREE (& E|§ B a % % ¥ & 2/, 8 |
IC11 TCT4HCO0P ICGAAD 2-INPUT NAND GATE)
Iciz TCP4HCLIOAP IC(HEX INVERTER)
IC13-16 NIMASSED IC(BF AMP X2)
IC17 2D * | BX-1408 TL(REMNTE SENSER)
a1 25A1534A TRANSISTRR
2 25D1266 TRANSISTER
a3 25D882 TRANSISTER
B34 Z25B7? TR TRANSISTER
0o 25A1534A TRANSISTER
G 258941 TRANZISTER
oe 2501266 TRANSISTER
Al 25A1534A TRANSISTER
3 250372400 TRANSISTER
210 Z5A15340 TRANSISTER
K} B 2583740A TRANSISTER
ALz »13 2502878 TRANSISTER
14 Z5AT3I(AY (.P) TRANSISTER
014 25A977(E.F) TRANSISTOR
015 25C2320 (E.F) TRANSISTRR
23 250245 (R) (0.F) TRANSISTER
e 25ATI3 (A (1.F) TRANSISTER
Nié 25A979{E.F) TRANSISTER
[MhAry 25C2320(E.F) TRANSISTER
1y 25C745(A) ({1, P) TRANSISTER
Q18 STAJ41M TRANSISTER
SUB-CIRCUIT UNIT {X25-2960-00)
c1 LEQ4KKW1HO10M ELECTRE 1. 0OUF SOWY
c2 CEO4KWIC330M ELECTRE 33UF 16WY
CN2 E10-1409-05 FLAT CABLE CBNNECTER
1)1 25A1286 TRANSISTER
2 250945 (A) (3.P) TRANSISTER
MECHANISM ASS’'Y (X92-1140-01)
1 -3 L21-07469-0% CERAMIC 0. 01luF M
3 2B D1g-1270-14 RAD
[ 18 * | D10-1738-04 ARM (SWITCH)
7 2B * [ DI0-1740-03 ARM (TANGENTIAL)
g 1B D10-1741-13 ARM (CALMPER)
? 1A *| D10-1742-D2 ARM (LIFTER)
10 2A #! D10-1743-03 SL.IDER (LIFTER)
11 1A #( D10-1782-14 SLIDER ASSY
12 2A * | D13-0359-13 GEAR (MAIN)
13 2B # | D13-0360-04 GEAR
14 1B #| D13-0361-05 GEAR ASSY (RACK)
i& 3B D13-0343-08 GEAR (WHEEL)
17 2A ¥ | D16-0140~14 BELT
18 3B * | DA-0375-05 DRIVE MECHANISM ASSY
22 1B * | GO1-1890-04 EXTENSIAN SPRING (SLIDER)
23 2B *| GO1-18%1-04 CEMPRESSIEN SPRING(ARM)
24 1B #| GOL-1892-14 CEMPRESSIEN SPRING(ARM)
23 1A ¥| GO1-1893-04 EXTENSIBN SPRING (TRAY ASSY)
30 1B -] J11-0086-04 CLAMPER (DISK)
31 =B A J25-4705-22 FRINTED WIRING BEARD(PU)

E: Scandinavia & Europe K:USA

YE : AAFES(Europe)

X: Australia

P:Canada
U: PX(Far East Hawaii) T:England M Other Areas

A\ indieates safety eritical components,
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* New Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls,
Telle chne Parts No. werden nicht gellefert,

PARTS LIST

Addross]Naw

Ref. No. Parts No, Description ' ' Desti- |Re-
Parts| . : nation imarks
PRMES (& B|y| # A E B B & &£/ B #
32 2B ¥ | J?1-0280-15 PICKUP
34 1A ¥ | J99-0035-01 TRAY
35 2B | J21-3741-14 MEUNTING HARDWARE ASSY(TRAY)
38 3B N19-0364-04 FLAT WASHER tGEf—\R)
37 2A:2B | * | N19-1043~-05 FLAT WASHER
A 1B NO9-1522-05 SET SCREW (3XB)IRED
51 3B ¥ | 546-1087-0% LEAF SWITCH (APN/CLS)
S2 3A 533-1017-05 LEVER SWITCH (5LT)
43 3A ¥ | T42~-0097-059 DE METER (READING)
44 3A T4z-009%-05 DC MEATER
45 2R ¥ | T42-0100-04 MRTER ASSY (DISK)
CONTROL CIRCUIT UNIT {X29-1760-00)
C1 CEQ04JWOT100M ELECTRE 10UF &. 3WV
£z .3 £21--0769-05 EERAMILC 0.O1UF M
RY R514DB3R120J FL-PRERF RS 12 J 1d
VR1 #| R12-3118-05 TRIMMING PRT. (10K)LDP ADJ
D1 155133 DISDE
D1 185176 DIBDE
D2 * | RD3.0ES(B) ZENER DIBDE
M .2 25C945(AY (RLP) TRANSISTER
03 2503666 TRANSTSTAR

. E: Scandinavia & Europs  K:USA P: Canada
U: PX(Far East, Hawail) T:England  M: Other Areas
UE : AAFES(Europa) X: Australia 7

A\ indicates safety critical components.

DP-969 DP-969

Audio

Frequency response...........
Signal -to-Noise ratio....... e
Dynamicrange........... s
Total harmonic distortion .. ..

Channel separation.............

Wow & flutter................... :

Line outputlevel................

Format

Type......ci
Readsystem ....................

Laserpick-up....................

Spindle speed ...................
Error correction.................

Note:

SPECIFICATIONS

4 Hz ~20 kHz

more than 95 dB

more than 93 dB

0.0035 % or less {1 kHz,
THD)

more than 90 dB

Below measurable limit
(x£0.001 %, W PEAK)
20V

Compact disc player
Non-contact optical pick-up
sysiem

GaAlAs, A=780 nm, 3-beam
type

About 200 rpm — 500 rpm
Cross Interleave Read
Sclomon Code

2 channels

General

Power consumptions.......... 16 W

Dimentions ...................... W: 340 mm {13-3/8")
H: 84 mm (3-5/16")
D: 349 mm {13-3/4"

Woeight (Net) _.................. 4.0 kg {8.8 Ib)

Remote control unit

Model ...l .. RC-P9B9

System ...l Infrared beam pulse

Power requirements........... DC 3 V: R6 (AA)x2

Dimentions ...................... H: 157 mm (6-3/16")

W: 68 mm {(2-11/16")

D: 18 mm (11/167)
Weight............................ 115 g {0.253 Ib) {With bat-

teries)

We follow a policy of advancements in development. For this reason specifications may be changed without notice.

Note :

Component and circuitry are subject to modification to insure
best operation under differing local conditions. This manual is
based on, the Europe (E) standard, and provides information on
regional circuit modification through use of alternate schematic
diagrams, and information on regional component variations
through use of parts list.

KENWOOD CORPORATION

Shignogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan

KENWOOD U.S.A. CORPORATION
220t East Dominguez Street Carson, CA 20810;
550 Clark Drive Mount Olive, NJ 07828, U.5.A.

KENWOOD ELECTRONICS CANADA INC.
P.0O. Box 1075 959 Gana Court, Mississauga, Ontario, Canada L4T 4C2

KENWQQOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembriicker-Str. 15, 8056 Heusenstamm, West Germany
TRIO-KENWOOD FRANCE S.A.

Hi-Fi-VIDEQ-CAR Hi-Fi

13, Boulevard Ney, 75018 Paris, France

TRIO-KENWOOD U.K. LTD.

17 Bristol Road, The Metropolitan Centre, Greenford, Middx. UB6E 8UP England

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD.
4E Woodcock Place, Lane Cove, N.S.W. 2066, Australia

KENWOOD & LEE ELECTRONICS, LTD.
Wang Kee Building, 5th Floor, 34-37, Connaught Road, Central, Hong Kong

.,
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