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Knob ass'y {Power) Dressing plate {Display) Knob {Memory, Check, Ciear)
(iK29-3208-03) {B03-2430-03) (K29-2654-04) x 3

Phono jack {2P) Output Power cord bushing
© . (J42-0083-06}

(E13-0235-05)
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CoMPaCT BiC PLIVER

AC power cord*

Foot Miniature phone jack (3P) System control
{E30-)

(J02-0366-15) x 4 (E11-0164-05}

fn complicance with Federal Regulations, following are repro-
.ductions of iabels on, or inside the product relating to laser
product safety. ' :

KENWGOD-Corp. certifies this-equipment conforms to DHHS
Regulations Na. 21 CFR 1040. 10, Chapter 1, Subchapter J. |

DANGER : Lasar radiation when open and interlock defeated.
AVOID DIRECT EXPOSURE TO BEAM. -
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CONTROLS AND INDICATORS

Numbers in circles correspond to the diagram. symbols in brackets correspond to front panel indications.
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CONTROL AND INDICATORS

© POWER switch
Press to turn the power ON.
-Pressing again turns the power OFF.

© Disc tray

This will be opened or closed by pressing the
OPEN/CLOSE (&) key.

Place a disc on this tray with its label surface up.

© OPEN/CLOSE key (a)

Used to open/close the disc tray.

When this key is pressed during play, the disc rotation will

stop and the disc tray will be opened.

® When this key is pressed with the tray closed, the tray

" is opened.
When i1 is pressed in the middle of tray opening. the tray
will be closed.

® After the tray is closed, the disc information (TOC =
Table Of Contents) will be read out and then the unit
will enter the stop mode automatically.

O TIME display key
Used to select the desired time display.

© REPEAT key
Press this key to play the disc repeatedly.

The: repeat function will be cancelled by pressing the
REPEAT key again.

© SEARCH keys (€<, pp)
Press to go guickly in the forward or backward direction.

© SKIP keys ( lad, pp)

Press to play the next track or the track being played from
the beginning.

@ MEMORY key

Used to store the desired track for programed play.

In the stop mode, select the desired tunes using the SKIP
(a4, >} keys.and then press the MEMORY key. The PGM
indicator lights to show that the program track is stored
in memory.

© CHECK key
Used to check the programmed contents.

The TIME display key is invalid during program checking.’

@ CLEAR key
Used to clear the programmed contents.

® PLAY/PAUSE key {>. W)

When this key is pressed, the play indicator lights (P) and
the play starts. When it is pressed again. the pause
indicator (1) lights and the unit enters the pause mode.

“When the key is pressed with the tray opened., the tray is
closed and then the play starts after the disc infoermation
(TOC) is read out. If the tracks are programmed using the
MEMORY key, the memory play will be started.

{ STOP key (H)
When this key is pressed during play, the play stops.

& Display window

Cr I I

.|.l> [ PeM | [TRACK]} [REPEAT]
-

o Y SINGLE  TIME

! TOTAL TIME

(D Track number display {TRACK NO.)

@ Program check indicator { [P.C.])
Lights when checking the programmed contents.

@ Time counter display

(SINGLE TIME/TOTAL TIME}
Displays the elapsed time of the tune or the total playing
time of the disc or other time information.
For details, refer to page 13.
When inputting or checking the program, the program
number is displayed.

(®» REPEAT indicator (| REPEAT|)

(® Play mode indicator

Track mode indicator ( [TRACK] )

This indicator lights when the play mode is set to normal
play mode.

Program mode indicator ( )
This indicator lights when the play mode is set to pro-
gramed play mode.

Auto space indicator ( )

This indicator lights when the auto-space function {provid-
ing a non-recorded blank of about 4 seconds between
tunes) is activated. Auto Space. function is available in
Program mode.

(&) Play indicator {»}
Lights in the play maode.

(@ Pause indicator (ll)
Lights in the pause mode.



DISASSEMBLY FOR REPAIR

1. Removing the Mechanism Ass’y

1. Push the projection of the Slider Ass'y under the disc
clamper in the direction of the arrow (°). This will
release the Slider Ass'y roller from the stop position.

2. Pull out the tray in the direction of the arrow (€))
gently by hand.

3. Disengage the 2 claws on the tray panel by pulling the
panel lightly in the direction of the arrow (@), and
then remove the tray panel gently in the direction of
arraw (@) (@)

4. Push the tray again in the direction of the arrow (_0).

5. Take out the metal hardware behind the mechanism by

removing the 2 screws (6).

View from the back
of the tray.

6. Remove the wires and flexible cable from the 3 connect-
ors (CN2 CN3 and CN4) on the Main Unit { @), and
remove the grounding lug hoiding screw ( o )

7. Remove the Mechanism Ass'y in the direction of the
arrow (e ).

2. Removing the pickup

1. Push the projection on the Slider Ass'y under the disc w © ®
clamper in the direction of the arrow (9) again. Then - ”
pull out the tray in the direction of the arrow {@).

2. Loosen the 2 pickup rall holding points using a screw- %8
driver (@), and then take out the pickup in the direc-

tion of the arrow (@ ). ‘ S
3. Disconnect the wires from the 2 pickup connectors » PN 2
3 ®

(@) . (o]

o
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CIRCUIT DESCRIPTION

1. Description of components
1-1. ELECTRIC UNIT {X25-331X-XX)

e c°""°::':; " Use/Function Oparation/Condition/Compatibility
IC1,2 MBE218P or Low pass filter Eliminates sampling pulse,
NJIMASE0D
IC4 M5218P Op-amp. {1/2} : Reset circuit.
When the +5Y power aupply drops to +4.3V or below, the cutput goes ""H”,
turning Q27 ON, which applies the power-off reset.
{2/2) : Tray open/close circuit.
The output is —5.5V when open, and +5.5V when clased.
ICE M5218P Op-amp. 11/2) : PLL compensation circuit,
{2/2} : CLV compensation circuit.
IC6 CXA1244S Servo IC Generates pulses for 1the focusing servp, tracking servo and feed servo.
IC7 CxD11350Q2 Digital signal Handles demadulation, correction and interpolation of EFM data, PLL circuit.
processor LS| Processes all digital signals, including the CLV servo signal.
IC8 LC3516AS-10 Static RAM Signal processor RAM (16K).
IC8 TOB720MN /A converter Converts digital data into an analog quantity.
JC1 0 pPD75208CW-186 Microprocessor Handles the display, key input processing and serva IC cantral.
IC11 M&218P Op-amp. Amplification of the error in the requlated analog t 5V power supply.
Q1 25D1266 (P,Q} Ripople filter Digital +5.3V ripple filter.
Q2 28C245(A){Q.P) or Ripple filter Digital +5.3V riople filter.
25C17408(Q.R}
Q3,4 25A954 (LK} Ripple filter Digital —5.1V ripple filter.
05 25C2003(L,K} Ripple filter Analog +8.1V ripple filter.
QB 252954 (LK) Ripple filter Anatog —6.1V ripple filter.
| 07,8 25A9541{L K} Rippie fitter Anatag +5V ripple filter.
Q9 25C20031{L K] Ripple filter Analog —5V ripple filter,
Q10 2SA064 (LK) Ripple filter FL —31V ripple filter.
on 25A733(AM{Q.P) or Ripple filter FL —31V ripple filter.
25A933(0.R)}
Q12,13 25C2878(B) Muting SW LINE CGUT muting switch,
Q14,15 | 28C2878(B) De-emphasis SW De-amphasis switch.
Q16 DTA124EN Digital SW De-emphasis switch.
Qa7 25C945(AHGQP) or sw LINE OUT muting switch.
25C1740S{Q.,R}
Q18 25D822{(Q,P) Driver Disc motar driver,
Q19 25A1634A Driver Disc motor driver.
Q20 25C945{AHQ,P) or Buffer amp. Amplifies the clock signal (16.9MHz}).
25C1740S(Q,A)
021,22 | 28K2461(Y,GR} FET Select switch for the TE and FE signals.
Q23 25D1266(P.Q) Driver Focusing coil driver.
Qz4 2SA1534A Driver Focusing coil driver,
Q25 STA341M Driver Tray open/close, tracking coil and sled motor driver,
Q26 28A733(A){C P} or SW Turned ON by the signal at pin 21 (DEFECT) of CXA1081M.
25A933(Q.R)
Q27 25C945{A) IQ,P) or W Discharges the power-on reset capacitor, C134.
25C17405(Q.R}
Q28 2501266 (P,Q) Ripple filter Digital +5.3V ripple filter.
Q29 25C045(A) (Q.P) or SW FE bias select switch.
28C17405(0Q,R)
Qi 25C345(A)(Q.P) or Amp. Amplifier for the anti-shock comparator.
2SC17405 (Q.R} '
1—2. CONTROL CIRCUIT UNIT (X29-1890-00)
Fof. No. COMDO:::; Na. Uss/Function Ohsrationicondition.lCc:mpatibility
IC1 CXA1081M RF amp. Generation of focusing errar signal and tracking errcr signal. Generation and phase
compensation of AF signal, Auto-symmetry correction circuit. ’
1 2S8A1426 Sw Laser dicde power supply switch.
az 2SC945(A) (Q.P} | sw FE bias select switch.




- CIRCUIT DESCRIPTION

2. Set mode 'flow chart
- (Simplified flowchart after power ON)

‘ POWER ON ’

1
500ms Wait

FL ON {ight-

up)
{

Tray close

1

Returns pickup
to inside

!

Laser ON

Focus Lens
down

]

1.2 sec Wait

Focus Lens up

1.2 sec
elapsed

2-time Focus
Search over

"DISC OUT"”
indicated _

1 1.2'sec
failure

FOK signal
e

SENSE signal
eh

SENSE signal
chattering
removal,
500 ps

Disc Motor
rotation start

1

0.5sec Wait

1
Tracking ON

If 3 sec failure

GFS *"H"’ for
5 ms or more

Feed Motor
CN

NO

¥
TOC read-out

If 15 sec
failure

TOC
read aver

STOP

]

Disc Motor
brake

J

SENSE signat
L

YES

1.6 ms Wait

Disc Motor
stop

Fig. 2—1

NO
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CIRCUIT DESCRIPTION

3. Test mode

if the TEST pins are short-circuited when the power is
turned ON, the microprocessor enters test mode. With the
microprocessor set to test mode, each operation can be
easily checked after making a repaire or adjustment.

With the DP-47, the microprocessor can be set to test
mode by short-circuiting pin 5 and pin 6 of the ELECTRIC
UNIT (X25-331X-XX).

3-1. Flow chart

POWER ON,

OPEN/CLOSE key.

displayed.

Tray open

Note :"“Set mode” shows the normal status.

Track Nos.
2,6,78,10,13 and 22

Test mode are automatically
key processing programmed.
Qther than
OPEN/CLOSE key.
( Set mode )
3—2. Effective keys in the Test mode and their functions
No. input key | Function Track No. dispaly
{1} Facusserve .. ... . .... ... ... ON. TRACK ~O.
(2} Trackingserve . ... .......... ON. 1 [__
{3} Feedservo .. ... ........... ON. Ly
1 PLAY When the key is pressed in the Stop mode, the servoes are switched {
ON automatically in the order frem (1) to (3). Display for a few seconds after {1} to (3).
Dise's Tratk No. is displayed.
{1) Focusservo -. . .. ........... ON. TRACK NO.
2 { CHECK {2) Trackingservo . . . ... ... .. .. OFF. -
(3) Feedservo . .. ............. OFF. Lr _
(1) Focusservo . .. ............ ON. TRACK  ND.
3 CLEAR {2) Trackingservo . . ......... ... ON. I~ L_I
{3} Feedserve . ... ... ......... OFF. ) /
(1) Focusserve . . ............. OFF. TRACK  NQ.
4 STOP {2) Trackingservo . . .. .......... QFF. i~ {
{3} Feedserve . ... ... ......... OFF. L /
5 > In Stop mode : Moves the pickup slightly to the outer tracks.
With feed serva ON : Switches the tracking gain to "H"".
6 << _In Stop mode : Moves the pickup slightly to the inner tracks.
With feed servo ON ; Switches the tracking gain to ""L".;
When the tray is opened and the closed again in test mode, TRACK
7 COPEN/CLOSE NOs 2,6, 7,8, 10, 13 and 22 are automatically programmed.
Opening the tray again will cause the unit to enter set mode.
B MEMORY FL is all light on.

Table 3—1




- CIRCUIT DESCRIPTION

4. Microprocesser uPD75208CW-186 (X25-331X-XX : 1C10)

'4—1. Terminal connection diagram

4—2. Block diagram

ot
d --—q1 64 VDD +5V
¢ ~~— 2 g3f—m ¢
b —-——g3 g2 gp—> f
3 = 4 61 i~ g
SENSE ——m=§ 5 03— h
WFCK —=3 6 50— |
supq —m= 7 58— j
CRCF —»1 8 57 j— VPRE
RCI —m=3 9 56 f-—— VLOAD
SCcOR ——a=4 10 55 f—m= k
FOK ——e=f 11 54 —tm |
GFS ——and 12 53 NC
RMUTE -——] 13 © 52 NC
EMPH -——) 14 ® 51§ NC
DIRC -4— 15 g 50 — NC
MUTG --——J 16 ] 49 NC
NC 17 8 a8 f—=G1
SLT sw —w=] 18 a 47 —»G2
cPN sw —»] 19 B 46 f—= G3
CLS Sw ——a=q 20 W a5 f——w= G4
BUSY ——m-f 21 = 44 F—m= G5
SDATA =si—wg 22 43— G6
CLSM ~a—— 23 42 |—m= G7
OPNM ~a—4 24 41— G8
DATA --—4 28 a0 f—m= GO
XLT -—Y 26 39 j—— RESET
CLK =——d7F 27 28 fe+—— KD3
LDC ~——] 28 37 f—— KD2
NC 29 36 p—— KD1
x1 ——= 30 35 f—— KDO
NC 31 34 NG
vss 32 33 NG
Fig. 4—1
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CIRCUIT DESCRIPTION

4-3. Explanation of terminals

[Terminal No.| Symbol 1/Q | Terminal name Function |

1~4 S3~50 0] d~a Control terminal of fluorescent indicator-tube segment. {Key scan signai)

Terminal for detecting SENSE outputs from signal processing IC [CXD11350Q7) and
5 POO/INT4 1 SENSE serva IC (CXA12448). ) .
6 PO1/SCK | | WFCK Input terminal of Q data reading clock {from CXD1135G:Z).
7 P0O2/50 ] SuUBQ Q data input terminal {from CXD1136QZ}.
8 PQO3/SI | CRCF Q data CRC inspection resuit input terminal. When CRCF : 1, OK. {from CXD1135Q2Z}
9 P10/INTO | RCI Remote control signal input.
10 Pt1/INT | SCOR Sub code frame sync detection signal input terminal.
FOK signal input terminal of RF amplifier (CXA12448),
R P12/INT2 ! FOK When FOK : 1, there is reflected light.
Frame sync condition signal input terminal {from CXD1135QZ}.
12 P13/T10 ! GFS When GFS : 1, frame sync is kept. When GFS : 0, frame sync is out,
13 P20 O RMUTE Analog mute control terminal. Active ''L",
14 P21 o} EMPH De-emphasis control terminal. Active “H”.
15 P22 Q DIRC Qutput terminal of DIRC terminal control signal of servo |C {to CXA12448).
16 P23 o MUTG Qutput terminal of MUTG terminal contrel signal of signal processing I1C

{to CXD1135Q2).

17 P30 - - NC.

Sled switch {limit switch) input terminal.

18 Pa ! SLTSW When sled (Pickup) is at most inside, this is set 1o “L".
19 P32 { QPN SW Tray open switch input terminal. When tray is open, this is set to "L".
20 P33 | CLS 8w Tray close switch input terminal. When tray is closed, this is set to L',
21 P60 | BUSY Serial BUSY signal input terminal.
22 Pg1 /0 SDATA Serial data input/output terminal.
23 P62 0 CLSM Tray motor CLLOSE signal output terminal.
24 P63 (0] OPNM Tray motor OPEN signal output terminal.
25 P40 0 DATA Data terminal cantrol signal output terminal {to CXA1244S and CXD11350Z).
26 P41 0 XLT | Lateh terminal control signal output terminal {to CXA12445 and CXD1135Q2).
27 Paz 0 CLK Clack terminal controt signal output terminal (to CXA1244S and CXD1136QZ).
28 P43 o LDC Lasar ON/OFF signal output terminal. When ON,this is set to''H'" and when OFF 10"'L",
29 PPO — - NC.

30, 31 X1, X2 11O X1, X2 Systern clock input terminal.
3z Vss - Vss GND.

33,34 XT1,XT2 | — - NC.

35~ 38 P50 ~ P53 | KDO ~ KD3 Key return signal input terminal of key matrix.
39 RESET | | RESET Resat input terminal . Active "L".

40 ~ 48 TO~T8 0 G9 ~ G1 (GRID)| Fluorescent indicator-tube digit control terminal.

49 ~ 53 TO~T13 0 - NC.

h4,55 511, 810 a i,k Flugrescent indicator-tube segment control términal.
56 VLoAD ! VILOAD Negative power supply for driving fluorescent indicator-tube (—30V).
57 VPRE | . VPRE Negative power supply for predriving fluorescent indicator-tube.

68 ~ 63 S8~ 84 O j~e Fluorescent indicator-tube segment control terminal (S4, S5 : Key scan signal ).
64 vpD | VDD Power supply terminal (+6V}.

Table 4—1

10



CIRCUIT DESCRIPTION

5. RF AMP CXA1081M (X29-1890-00 : IC1) Structure

‘ ‘ ' : ‘ Bipolar silicon monolithic IC
General Functions
The CXAT081M is an IC developed for use in Compagct Disc * R amplifier
players, It incorporates a 3-spot optical pickup RF output * Focus OK detector circuit
amplifier, a focusing error amplifier, a tracking error amplifier, * Mirror detector circuit
and other signal processing circuitry, such as focus OK, mir- * Tracking error amplifier
ror, defect, and EFM comparator circuits, as well as a laser * Defect detector circuit
diode APC (Automatic Power Control) circuit. * APC circuit

* EFM comparator

Features * Auto asymmetry control amplifier

* Operates on a signal +5 V power supply, as well as on a
+ b5 V dual-voltage power supply.
¢ |ow power consumption (100 mW with 5V, b0 mW

with +5 V). 7
e An APC circuit which accepts either a P-sub or N-sub laser
diode. :

¢ A minimum of external parts required.
e A disc defect detector circuit for improved playability.

5-1, Block diagram

- [
= a x b 2
g 5 5 2 5 g g 8 : 8 5
o m = W W
> = w W L4 o o % F A = L b s 8
7} I N )Y Fea D T oy (o [\ {0\ [T, () < (Y
™ &N N o T = = w
) ’g N E @ 5 ) o g QY \ = \=J
=]
g [ e = o
x oq &
xe W @ Eg ST
[rf E o ad [re- wn ¢
3 k3ny Tz = wa =
Sh 4 ha g 2 C 2 3=
e & ® ce ad - S 8
o I 8 22 -
I = 4
iy = & ‘D‘ —PAA A i
Y —W——W i i
S
a S
3 © = S = =
a = oo =3 r
) A 3Tl S
z 3z 4ing . oL B [for
5 Sa L = d
k= ‘ ) o :-”—a
w =< l[ [=]
R 3 - 3 .
gs 4 [ -3 ol
i xO .L brfd Zx
°% < _J ™ ¥
> 3 3
2 23 633 / Se
LA\ °F 4 22
@
. AR = 2 Fa
T YW Oa w
- P H N 4
- ¥ E: z It PN
te < x S < =
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—— [ AI'A
W
w S ui
. oL
- zhu
Z N wg I
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E : 3] L 3 W
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> W e
1 T —T WORE 4 3
w 1
u. ™ L
@ 3 !
Y I 1\ /Jx
L < L) o s 1
A A 2/ Y \t =/ z €) 2
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Fig.5—1
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CIRCUIT DESCRIPTION

5—-2. Explanation of terminals {Vce= 2.5V, VEg= DgnD= —2.6V, VC= GND)

Terminal

Terminal

DC voltage

No. name 1o V) .Function

1 RFI | o Input pin for the C-coupled signal cutput from the RF summing amplifier.

2 RFO 0 Varg RF summing amplifier output pin. Used as the check paint for the eye pattern.

3 RFS | Q RF summing amplifier feedback input pin.

4 PIN I O ive) P-sub!N-sub select pin for the LD {Laser Diode). {DC voitage: in N-sub meds)

5 LD 0 -1.8 *APC LD amplifier output pin. (DC veltage: PD open in N-sub mode)

8 PD | 0 *APC LD amplifier input pin, (DC voltage: open)

7 PD1 | c RF I-¥ ampfifier (1) inverted input pin

Current input by connecting to the photadiode A+ C terminal.
8 PD2 0 RF -V amplifier (2} inverted input pin.
Current input by connecting to the photodiode B+ D terminal.
9 VC — 0 Connected to GND when using a positive { + )/negative { —) dual-voliage power supply.
Connected to VR {pin 14} when using a single-voltage power supply.
10 F I 0 F I-v amplifier inverted input pin.
Current input by connecting to the photodiode F terminal.
11 E 0 E i-V amplifier inverted input pin.
Current input by connecting to the photodiode E terminal.
% 12 EQ C [} E |-V arnpiifier output pin.
13 El | 4] E |-V amplifier feedback input pin. For E |-V amplifier gain adjustment.
14 VR 0 Vevo DC voltage output pin of {(Vec + Veeh 2.
15 [o{oy t 1.0 Input pin for the C-coupied signal output from the defect battom hald.
16 cc1 0] 1.2 Defect bottom hold output pin,
17 Vee - -25 Connected 1o the negative power supply when using a positive { +)/negative (—) dual-voltage
power supply. Conrected to GND when using a single-voltage power supply.
18 FE BIAS | Q Bias pin on the focus error amplifier non-inverted side.
For CMR adjustment of the focus error amplifier.
19 FE 0 VEeeo Focus error amplifier cutput pin.
20 TE 0 Vreo Tracking error amplifier output pin.
21 DEFECT 0 VoreTL Defect comparator output pin. (DC voltage: connected 1o a 10 k-chm loadi.
22 MIBR Q Vg Mirror comparator gutput pin. {DC voltage: connected to a 10 k-ohm Joag).
23 CP | -1.3 Mirror held capacitor output pin.
~Mirror comparator non-inverted input.
24 CB ] 8] Defect bottom hold capacitor connect pin.
25 DGND — -2.5 Connacted to GND when using a positive ( + }negative | —) dual-voltage power supply.
Connected 10 GND (Vee) when using a single-veltage power supply.
26 ASY | — Auto asymmetry control input pin.
27 EFM 0 VeemH EFM comparator output pin. {DC voltage: connected to a 10 k-ohm load).
28 FOK Q VreokL FOK comparator output pin. {DC voltage: connected te a 10 k-ohm lcad).
29 LD ON | -2.5 LD ON/OFF select pin. IDC voliage: when LD ON)
(DGND)

30 Vee - 2.5 Positive power supply.

*APC: Automatic Power Control

12
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CIRCUIT DESCRIPTION

5—.3. Function explanation

® RF amplifier o o _ The wveltage which is converted from the current of the
The photodiode current input to the input pins (PD1, PD2) is photodiode (A+B+C+D) is added in the RF summing
cenverted (1o a voltage by an. esguivalent resistance of amplifier and is output from the RFO pin. The eye pattern can
58 k-ohms in RF |-V amplifier (1) and (2} respectively. be checked at this pin.

—_—
|
| RF 1~V AMP (1)
| 58 i 58K RF SUMMING AMP
vy
: 5o .PDZ'
(8) 10K
—_— o
iPD2 ] VB
E RF |—V AMP (2}

Fig. 5—2 RF |-V AMPLIFIER

The low frequency component of the RFO output voltage,
Vrro, is represented by the following equation:

Vero=2.2Xx{Va+Va!
=127.6 k-ohms X {ipo1 + ipn2}

® Focus error amplifier

The differance between the RF 1-V amplifier {1} output (VA
and the RF -V amplifier (2} output (VB) is calculated, and the
current of the photeodiode (A+C—-B—-D) is converled to a
voltage and output.

C1 25P

il
L1

174K
AL

vy

| 32K .
_ VB "
{B+D) hd >— @ FE
—~(A+C) — A ‘ ; tFocus ‘

VA 32k l : ERROR
c2 25P 164K AMP

——m e (8 - ————— -

FE BiAS
Fig. 5—3
The FE output voltage (low frequency] is represented by the The common mode rejection ratio of the VR connected to pin
following equa't\‘on: : (® is maximized when the composite impedance to GND is
Vie=5.4 x(Va—Ves) around® 10 k-ohms {with a VR resistance of around
= (ippz —irD1) X 315.4 k-ohms T 40 k-ohms}. '

13
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¢ Tracking error amplifier

<
—w—b &
\i

c3

» F: 12P
iF —

Fl—V AMP

L
E T i

260K

el

|
I
EO
. 12
[} 4
] *260K
< Ra El
zzx_?__ﬁ?_—
RB E |=—=V AMP
|

-
-

A

The current from the side spot photodiodes is input to pins E
and F and is converted to a voltage by the E |-V amplifier and F
-V amplifier respectively.
That is:

Vr=iF x 403 k-chms

Ve =iE x 260 k-chms x Raf{Re+ 22 k) + {Ra+ 260 k)

® Focus OK circuit

FROM RF SUMMING AMP

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

While an RF signal is present at pin{2).an HPF output is pre-
sent at pin (I). At the same time, the LPF output (opposite
phase} of the focus OK amplifier is obtained.

The focus OK output is inverted when Ver—Varo is almast
equal to —0.37 V.

b e m -

|
|
|
26K
|
[
13K 1
i
vF }
I
p (9 Te

TRACK ING :

VE ERROR
AMP |
|
(
|
|
|
|
1

Fig. 5—4

The difference betwsen the £ |-V amplifier and the F |-V
amplifier is calculated by the tracking error amplifier, and the
photodiode (E-F) current is converted to a voltage and output.
Vre={Ve—VFI x3.2
={iE—iF}x 1290 k-ohms

FOK

FOCUS OK
COMPARATOR

Fig. 5-5

C34 is used to determine the time constants of the EFM com-
parator, the HPF in the mirror circuit, and the LPF in the focus
OK .amplifier. Normally, C7 = 0.033xF is selected, with
fc=1 kHz. This will prevent degradation of the block error
rate due to an RF envelope lack caused by cracks, etc. on the
disc. ’
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® Mirror circuit :
- I the. mirror circuit, after the RFI signal is amplified, both its
peak and bottom are held.

While the peak hold is held by a time censtant which can

follow a traverse of 30 kHz, the bottom hold is held by a time

constant which can follow a ¢yclic period envelope variation.

SR 1 1

oo /\/\/\v/j/u\- ov

{PEAK HOL.D)

1
(BOTTOM

ov

K
{MIRROR
HOLD}

1
HOLD) ———————— | l/‘\

MIRR

rro |
|
|
|
H
) | PEAK& +
BOTTOM X
| HOLD _
| ' |
I MIRROR AMP
|
|
|
|
|
s e —— ——— — — — A T oA T —
Fig. 5—7

These peak and bottom hold signals, H and | are differentially
amplified to obtain the DC-reproduced envelope signat J.- This
signal is compared with signal K, which is obtained by a peak
hold with a large time constant corresponding to 2/3 of the
peak value, so that the mirror output is obtained. That is, the

MIRROR HOLD I
AMP

MIRROR l
COMPARATOR DGND J

mirraor output goes 'L’ on the disc tracks and goes ''H'" bet-
ween tracks (mirror section}. In addition, the output goes
"'H** when a defect is detected. The time constant of the mir-
ror hold should be quite large when compared with the
traverse signal.

15
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¢ EFM comparator

The EFM comparator converts the RF signal inte a binary cod-
ed signal. Since asymmetry caused by dispersion when
manufacturing the discs cannot be reduced by AC coupling

AUTO ASYMMETRY
CONTROL AMP

only, the reference voltage of the EFM corﬁpara‘tor is controll-
ed using the characteristic that the present probability of a 1
or 0 is B0% each for the binary coded EFM signal.

5 ci24 BOLrER

ND =0V

210

EFM COMPARATOR

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 buffer.
R182, R184, C124 and C12b canstitute an LPF to obtain

& Defect circuit

After inverting the RFI signal, the defect circuit bottom holds
with two long/short time constants. The boftom hold with a
shorter time constant responds to a mirror defect of more
than 0.1 msec on the disc, and the bottern 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 shifting. The signals are com-
pared with each other to generate the mirror defect detecting
signafs.

r—-ﬂhﬁ-——-—————--—--—

i

l
Lbecnmeeea e mm— e ——————-]

Fig. 5—8
the DC component of {Vcc + DGND)/2 (V). If the cut-off
frequency {f¢) is set to mare than 500Hz, leakage of the

EFM low frequency signals will be greatly increased and
will result in a degradation of the block error rate.

S iYiavaa
- HP MY

i

ol

BOTTOM
HOLD (1} 2
Continuous line ggngen ling
cc1 _—ﬂ_—l———‘_ H
€ L
-y
1.4 msec MAX.
Fig. 5—9
0.033p
cca
3
» I
LMY,
pu - DEFECT
‘ I
DEFECT COMPARATOR |
OEFECT BOTTOM i
HOLD
Fig. 5-10
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6. Servo control CXA1244S (X25-331X-XX : IC6)

| DP-47

6—1, Terminal connection diagram

- CXA1244S is a bipolar 1C develaped for servo of O
compact disc {CD) players, and it provides the following TG2 1 20 GND
fUnCtionS. ‘ TA@ 2 29 b— TG1
oFocus contral (search ON/OFF, gain control) TEO—-=3 B TAQ
OTracking control (servo ON/CFF, single track jump, TEQ 4 7] 27— TAD
multiple track jump, gain control, phase compensation SENSE=—5 -3 26 = ;’igg
. - : ————4 pl———
control, brake circuit) Cg(OHUS.I'—r 6 ﬁ . gi SLO
| ; p:
o) -
Sted control {servo ON/OQFF, fast forward, fast DATA 8 é 23 SLO
reverse) ‘ . XLT —m g Y 22|=—FEO
Servo function of each of f.ocus, track|.ng and sled CLK 10 8 91 FEO
as well as ran.dom access aperation are realized through MIRR . = 20 le— £E
control by microcomputer. Furthermore, the serial data TzC—f 12 19 —— ATSC
hus can be shared with CX23035. TE —mf 13 18 FS3
ISET 14 17p—— VEE
vee—1 15 16— SRCH
Fig. 6—1
6—2. Block diagram
GND TG TAS  TAD DIRC  SL®  SLO SLO FED FEQ F.E ATSC Fs3 VEE S);_C\H
N e N N o0\ N P P N N N P N
GO @)D DO e O O ©
o3
Tracking TG4 —_— Search
gain ON/OFF
up/ " opP2 F§3
i ’a
NORMAL, ' ™2 ™S Focus I 10k G
ON/OFF R 2
™7 | ) B0uA | BOuA vCeC
. ™4 /) ;) ™S SLED Comparator m Compa- ,
10k ON/OFF ] rator (4} 12k (g
4 FS1
1.ak§§
6045  60KA 18k F ;. @
’ 60uA  30uA
Comparator {3) =12k Focus
y UP/DOWN
VEE
TM1~TM7
Ly ¢
L TG2
- TG1
> F54
L LOGIC L o Fsa
> FS2
- F51 ™1
K 8 bit :>
5/R Tracking
f W ON/OFF
) l ] 8 10k
T2 [ IiL—oTTLJ TTL =1L ] [y
or4 ‘ : g .
. Q
P © N o
Fm
DO e OO0 O O 00 O O (DD}
TG2 TAD TED TEQ SENSE C.OUT  XRST  DATA  XLT CKL MIRR  TZC TE ISET voe

17
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6—3. Explanation of terminals

Terminal No. ; Terminal name |1/O Functions

1 TG2 Tracking amplifier gain switching terminal. GND level.

2 TA (B Non-inverted input of operational amplifier 2.

3 TED Qutput of operational amplifier 4.

4 TE & O | Inverted input of operational amplifier 4.

5 SENSE O | Quiput of SSP internal status that correspands to ADDRESS of CPU — SSP.

{Changes in accordance with ADDRESS cantent of internal serial register.) See Note 1.

6 C.ouUT O | Signal output for counting number of tracks at the time of high speed access.

7 XRST I | All internal registers are cleared when CPU ~ SSP L™,

Connected with CPU RESET. See Note 2.

8 DATA | | Serial data transmissien of CPL — SSP, Input is made from LSB. DO~D7.

o] CXLT | Latch of serial data of CPL) — SSP, {The contents of internal serial register are transmitted to each
address decaded latch.) Transmission at *'L"", Change to ""H" occurs immediately after execution
because no edge trigger is produced.

10 CLK I | CPU — SSP serial data transmission block. Data is read at falling.

“H'" level before and after transmission.

11 MIRR || Mirror signal input from RF amplifier.

12 TZC | | Tracking error signal is input with C couple, The time constant is determined by one single track
jump, but it is usually around 2kHz.

13 TE I | Tracking error signal input.

14 1ISET Setting of current level for determining focus search voltage,
tracking jump voltage and thread feed voltage.

15 Veo Power supply terminal. Normally =5V, .

16 SRCH The condenser for determining the time constant of charge/discharge waveform for focus search
is connected,

17 VEE Power supply terminal. Normally —5V,

18 FS3 Foecus amplifier gain switching terminal. GND level,

19 - ATSC Such information that a mechanical shock was applied to the player is input. Simely, a trakcing
error is input through BPF,

20 FE | | Input of focus error signal,

| 21 FEO O | Output of operational amplifier 1.

22 FE © I | Inverted input of operational amplifier 1.

23 SLO O | Output of operational output 3.

24 SL©® ] | lInverted input of operational amplifier 3.

25 SL @ { | Non-inverted input of cperational amplifier 3,

26 DIRC | Used at the time of one track jump. Normally “"H"'. The direction of the track jump puise is
reversed with "L", Setting is made in the normal tracking mode by changing to “"H".

“L* for a fixed length of time with detection of activation, deactivation of TZC,

27 TAD O | Output of aperational amplifier 2.

28 TA O O | Inverted input of operational amplifier 2. .

29 TG1 Tracking ampiifier gain switching terminal. GND level.

30 GND GND terminal of §C.

Note 1: SENSE terminal output ~ Table 6—1
j;;'r' :;I‘; Aiﬁ:ff urmsi::iflwt Explanation Note 2 : Digital unit timing chart

R pata__ oo J o N o J o2 oo Jor Low o

0000 | et Fzc oot :ﬁ?imﬂ : |
:S:US PULL opera tsu "““i . J
“H when the ATSC . L1t
) Data is loaded at activation

TRACKING input jeve! exceeds the |

0001 [Cumoc | 48 | corpor e w 1 MU
But this is not used in .
this equipment. [ !
Juggement output of, twche kel o twek I
e — - o -
b e ek |

AR IR < wieig xir w
" on detection of
TZC t,in FWD JUMP
ar on detection of Execution of instructién | !

18 TZC 4 in REV JUMP ;.W-IJ_
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. 6-4. Systelﬁ t_,;ontrol

ADDRESS

GAINSET* TGt, TG2 may be set independently.

In the case of ANTI SHOCK =1 {00011XXX), both TG1, TG2
‘are inverted when ANTI SCHOCK = "H”.

SLED MODE #* TRACKING MODE *

D1 DO D3[D2
off |0 o OFF o]0
SERVO ON 0|1 SERVOON | 0 . 1
FWOMOVE . 1 1 0 FWO JUMP - 1 ( 0
REV MOVE 1|1 REV JUMP 1,1

DATA
COMMAND SENSE
D7 |DB |D5 | D4 D3 D2 D1 - DO
FS4 F53 Fs2 FS1
FOCUS CONTROL 0o |o |0 | Focus GAIN |SEARCH | SEARCH | FzZC
OoN DOWN ON uP
ANTI BREAK TG2 TGH* g
TRACKING CONTROL | 0 |0 |0 1 | Jhon oN GAIN SET AS
TRACKING* SLED*
TRACKING MODE 0|0 |1 ]0 MO DE MODE TZC
Table 62

19
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6--5. Serial data truth value table.

Serial data d':g;fg:a, Function
FOCUS CONTROL FS = 4321

00000000 S00 0000

00000001 S01 00D1-

000aaotg 502 0010

00000011 503 Q011

00000100 S04 0100

00000101 505 0107

0000¢110 S06 0110

00000111 S07 o111

00001000 508 1000

00001007 509 1001

00001010 S0A 1010

000G1011 S08 1011

00001100 s0C 1100

00001107 80D 1101

00001110 sQE 1110

00001111 SOF 1111 Table 6—3

TRACKING AS =0 AS =1

CONTROL b2 TG=2 1 TG=2 1

00010000 810 0 00 00

00010001 81 0 01 01

00010010 812 9 10 10

00010011 313 0 11 11

00010100 S14 1 0o 00

00010101 515 1 01 01

00010110 316 1 10 10

00010111 817 1 11 11

00011000 518 0 00 11

Q0011007 519 0 01 10

00011010 S1A 0 10 01

00011011 $1B 0 11 00

00011100 s1c 1 0q 11

00011101 810 ? 01 10

00011110 S1E ] 10 01

00011111 SIF 1 11 00 Table 6—-4

TRACKING DC =1 DC =1 DC =1

MODE T™ = 654321 654321 ‘654321

00100000 $20 000000 001000 000011

00100007 521 000010 001010 000011

00100910 822 010000 011000 100001

00100011 $23 100000 101000 100001

00100100 504 000001 000100 000011

00100101 525 000011 000110 000011

00100110 $26 010001 010100 100001

00100111 827 100001 100100 100001

00101000 s28 | 0DD10O 001000 000001

06101601 520 000110 001010 000011

00101010 S2A 010100 011000 100001

00101011 s28 100100 101000 100061

00101100 52C 0071000 000100 000011

00101101 $2D 001010 000110 000011

00101110 S2E 011c00 010100 100001
20 00101111 S2F | 101000 100100 100001 | Table 6—5

DC : DIRC input terminal
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" 6—6. Explénaiiqn of functions

The input data for causing this |C to operate is com-
" posed of 8 bits. It is hereinafter expressed in two hexa-
decimal digits like $XX. {X is O~F.) '

Instructions 1o CXA12445 are generatly divided into
three types, i.e., $0X, $1X and $2X. Standard methods for
use of these three types are explained below.

1) F81, FS2 and focus search

The operation of FS1, FS2 is described next. @7, @2
etc. in Fig. 6—3 indicate terminal numbers of CXA1244S
(same hereinafter) OP1 is the operational amplifier for focus
servo and the output of FS2 is connected to its inversion
terminal. FS2 is such a switch that is ON and works as
a usual voitage follower at the time of 1; and that its output
is of high impedance at the time of Q. FS$1 is a simple
current switch which is OFF at the time of 1 and works
to allow flow of B0uA at the time of 0. This value of
60uA is what is obtained when 240pA is fed to ISET
terminal. The voltage for focus search is produced using
these FS1, FS2.

1 $00(18 terminal is charged to {60pA—30pA) x 20k =
0.6V when FS$1 = 0, Further, because FS2 = 0,
This voltage is not transmitted thereafter, and ouput
@ terminal is of OV,

il $02 FS2 only becomes 1 from the status described
above, The ocutput of FS2 is + 0.6V at this time and
a negative output is directed to op2. This voltage
level is specified as follows.

Resistance value

(60A—30uA) x 20k €2 x between @) — @) Expression

““““““““““ 10k {1
;
At the time of 240gA ( )

II$03 FS1 becomes 1 from the status cdescribed above
and the current source of + 60uA is disconnected.
Then, the CR’s charge/discharge circuit is formed
and the voitage at terminal decreases as the
time elapses as shown in Fig. 6—4.

This time constant is specified by internal 20k{2

and external condenser C101 2Z2uF.

It is possible to produce the focus serach voltage by
alternately instructing these 1L and 1. (Fig. 6—5)

$

e $0X ( (B) SENSE is “FzC")

This instruction is related to control of focus servo,

D7
0

and its bit compasition is as follows,

D6 D5 D4 D3 D2 DI DO

0 0

0 FS54 FS$3 FS2 FS1

Four switches, i.e., FS1~FS4, are what are related to

focus, and they correspond to DO~D3 respectively.

Focus error

Fig. 6—3 Explanation of F$1, FS2

ov.

N\

\

Fig. 6—4 Voltage at terminal when FS1=0-1

00 Q2

03

Fig. 65

oz o3 oz co

Search voltage is produced by
$02 = $03 (voltage at terminal)

21
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2) Explanation of FS4

This switch is a voltage follower (but the gain is 1.2
times) at the time of 1 and the output is open at the time
of 0, like FS2 described earlier. This switch bears focus
servo ON/OFF as located between focus error input 20
and input of OP1 described earlier.

300 — $08
Focus OFF <  Fgcus ON

3) Focusing procedure

The polarity is specified as follows for explanation.

OThe jens searches in the direction of far = near to the
disc,

oQutput voltage @ changes as negative = positive at
this time.

OFurther, the S curve of focus changes as shown in
Fig. 6—6.

Fig. 6—6 S curve

(EPms) {(200ms)
1

Drive voltage

Focus error

Focus servo is applied with point & shown in Fig. 6—6
as the actuation point. In general, the time when focus
search is made and the focus servo switch is ON during
passage through point @ . Furthermore, ANDing is made
with focus OK signat (FOK) in order to prevent malopera-
tion.

This 1C is of such a design that what is obtained by
comparing the focus error with OV is output out of SENSE
(&) terminal as ‘the signal passing through point @ and is
named as FZC (Focus Zero Cross).

Focus OK means a signal that indicates that focus is
applied {may be applied. in this case}, and it is output
out of (28) terminal of head amplifier 1C1 {CXA1081M) in
X29-1880-00.

when the above description is summarized, focus is
applied in accordance with a tim chart like what is shown

in Fig. 6-—7.

*Broken lines in the figure are of
the occasion where focus is not
applied is assumed.

SENSE
terminal {FZC)

L Moment when

focus is applied.

Focus OK
[CXA1081M)

Fig. 6—7 Timing chart of focus OK
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" 4) SENSE (B) terminal ' R . |
As the output type is open collector of an NPN transis-

tor, it is used with 22k£} pull up. What is output varies by ‘ % @
the input data, That is; , ‘ |
OFZC with $0X _ ' : |
O""H" when the absolute value of the voltage applied

to AS terminal exceeds 0.65V, or L' when it is up Fig. 6—8 FS3

ta 0.65V, with $1X. '
CTZT with $2X

5) FS3 switch

The type af this switch as shown in Fig. 6—8. It is of Focus errar
GND when FS3 is 1 ar is of high impedance when FS3 is
0. See "Method for use of FS3” in the explanation of
circuit operation.

Y =

Fig. 6—9 Typical use of F§3

— — "SENSE"

30uA FS | 60uA

Comparator C - :

N i S °_.

i

'

Focus
-error {FE}

Time constant of

focus search voltage /
’ 7

Peak value of
focus search

Ratio for switching ' Phase compensation voltage Focus

of focus gain is ’ of actuator actuator

determined. drive
Fig. 610
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e $1X [ B SENSE is “AS"}
This instruction is related to TG1, TG2 and brake
circuit ON/OFF. The bit composition is as follows.

DY D6 D5 D4 D3I D2z DIl Do

0o o0 0 1 Brake TG2 TG
CHCuit
ON/OFF
1) TG1, TG2

The circuit type of these switches is same as that of
FS3 shown in Fig. 6—8. However, the logic is opposite. _ .
Migh impedance is obtained with 1, and GND level is ob- Fig. 6—11 TG1, TG2
tained with 0. The purpose of the switch is switching
between UP/NORMAL of the tracking servo gain, One
switch is used for switching of the gain and another for
switching of the phase. A typical circuit is shown in Fig.

6-12.

Switching of gain/*—"L
in high band /-\
| | A
Al Nz

Switching of time constant
= for high band compensation

Fig. 6—12 Typical use of TG1, TG2

24
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2} Brake circuit
The brake circuit is OFF {TM7 is open) when D2 = 0.
The brake circuit is ON: {TM7 is open) when D2 = 1.
The brake circuit is explained next.” See the section of
100 track jump and 10 track jump as for when the brake
circuit is used. ' '

The brake circuit is provided for preventing oceurrence

of such a phanomenan that only 10 tracks were jumped,
even if it was intended to jump 100 tracks, due to the fact

(MIRR)
RF Waveform

Envelope
detection shaping
Tracking
error |‘— J
(TZC)
Waveform Edge
detection

shaping é

|-@®

CXA12448

that setting of the actuator is exteremely inferior because
the servo circuit exceeds the linear range after 100 track
jump or 10 track jump., The phase relation between RF's
envelope and tracking error is deviated by 180 degrees
between the case where the actuator runs across tracks in
the radial direction outward and the case where the same
runs inward, The unnecessary portion of the tracking error
is cut and brake is applied by makin'g use of this nature,
for improving setting of the actuator after track jump.

D2

l_ T™M? 0
Open at 'L"
é) Make at “H"

CK @

{Latch}

+
op2

._........_

Fig. 6—13 Motion of TM7 (brake circuit)

Inside — Outward

®

@)

|

[
R

Qutside — Inward

AU/l
VAVAVAN
| owee

CTZC™

Brake ig
applied by
this cut,

[ EE—

Fig. 6—14 Explanation of Fig. 6—13
(external waveform)
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* $2X (B SENSE is “TZC") D7 D6 D5 D4 D3 D2z DI DO
This instruction is related to. production of jump pulse 0 0 1 0 Traoa SIV p '
and fast feed pulse at the time of ON/OFF of tracking ' c;::r;?g c:mm‘

servo and sled servo and also at the time of access. 00 : OFF 00 : OFF
Q1 : Servo ON 01 : Servo ON
10 : F-jump 10 : F-Fast feed
11:R-jump 11 : R-Fast feed
TM4  g0,a  60pa TMS o U
,_.o/o_@ @—O TM1, TM3, TM4 TMZ2, TM5, TME

. —A—
Tracking Tracking Sled
error drive drive

Fig. 6—15 TM1 ~ TWM7

The circuit composition is shown in Fig. 6-15. TM1, 1
TM2 make servo ON/OFF, and TM3~TM6 preduce
jump pulse and fast feed puise. See truth value table for

|
details. ISET (14) '

Figure 80uA is observed in Fig. 6—15b. This value is

of the case where 240uA is fed to ISET @ terminal like |
SF1. The circuit of terminal is as shown in Fig. 6-16. ) ke
Therefore, the potential is around {—}VEE +0.9V. VEE
(-5v)
1) DIRC (26) terminal and single track jump |
1 track jump usuaily gives an acceleration pulse, and I
then observes the tracking error; gives deceleration pulses Fig. 6—16 ISET terminal

for a fixed length of time from the time when the tracking
error ran acrass 0 point, and again turns ON the tracking
servo. 100 track jump to be explained in the next paragraph
is satisfactory if approximately 100 tracks are jumped, but
1 track jump should be absolutely 1 track jump. There- :;;l::form = Accelration S—————
fore, such a complicated measure js taken. : Deceleration
Therefore, DIRC (Direct Control) terminal is provided
for this IC in order to facilitate single track jump by its
operation. That is, for perfarming single track jump using
DIRC (DIRC is usually "H"')
QAR acceleration pulse is produced. ($2C if REV; or Tracking
$28 if FWD) error
ODIRC is changed to 'L by TZC 4 lor TZC 1. ( ®
SENSE is “TZC”.) The polarity of the jump pulse .
is inverted and deceleration is applied.

ODIRC is changed to “H' after a fixed length of time. Fig. 6—17 Pulse waveform and tracking error
Both tracking servo and sled servo are ON automatic- ~of signal track jump
ally. ‘
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2) 100 track jump .
: With this IC, basmally it 'is not possible to- change the
- amplitude of the jump pulse between 1 track jump and 100
track jump. {Because the value of the current input to ISET

terminal is fixed.)

Therefare, the amplitude is determined by 1 track jump
and 100 track jump is controlled by time wnh the voltage

remaining unchanged.

| $2F) }

Tracking
jump
waveform

$25

$2A

Acceleration

($28)

$2E

Deceleration

100 track jump is of smooth feed by jointly using sled
fast feed (so-called “kick-off”’} besides drive of the track-
ing actuator. The length of this kick off is determined so
that the access time is the minimum.,

Brake circuit ON and iracking gain UP are made to
stahilize the setting operation after the jump.

lr———h— Q data read enabled

{$27) Inside of { )} is REV jump.

$25

|
|
|
$26 :
T
|
|
|

Sled
feed wavefOrm  cewee——
(kick off)

Kick off

$oB $0C

Focus
gain dowa

$08

Brake circuit
tracking
gain up

ON $10

$17

$10

Fig. 6—18 100 track jump timing chart

3} 10 track jump

As this is intermediate between 100 and 1, the required
number of tracks is set at a value that is close to 10,
and therefore, the jump pulse width is determined by
counting the number of jumped tracks.

Jump
pulse

Tracking

error

®) SENSE
("TZC")

: Five TZCs are counted.

: Expansion of spacing
between TZCs is detected.
{Max, time setting}

Acceleration time T1
Deceleration time T2

$25

-
mm

Count 5 [ l

The spacing is
expanded,

Fig. 6—19 10 track jump

27
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4) Access by making joint use of 100, 10 and 1 track
jumps
Jump pulses and kick off pulses {that is, $2X relaiton)
are set as described in the paragraph of $2X and sub-
sequent, and as for $1X relation, instructions are ocutput in

a batch.
Tracking I | 1 -t —— T
$2% { 100 : : Q0 : I 10 : : 10 : : | : : | I
Thread L 'L._.J_‘""‘__L_J‘““L_J‘]“L_.J—‘—L___l'l—“l
l |
f | :
$10 ! $17 | $14 | $10
$1X ’J'I“' >l ~e
! Tracking gain up BN ON l Traking gain '
anti-shock OFF anti-shock OFF
brake brake ON
I ! ! | ! ! [ I i
($0X) ———— _ -
%08 | soc ; %08 | $0C | 08 $08 | $0C | $0C | | $0C | | | %08
$08 $0C

$08 : Focus gaih normal
$0C : Focus gain down

Fig. 6—20 Typical access time instruction codes

Several methods are available as for the means to replace
this distance. In general, it is the number of tracks divided
by 1.6um, sled motor revolution {number of steps, if it is
a stepping motor) or potentiometer’s voltage, if provided.

C.OUT (6) , which is a terminal exclusive for counting
number of tracks is provided on this IC in order to make
correspondence to counting of number of tracks. As this
signal is what is obtained by latching MIRROR signal by
the edge of TZC (that is, same as the signal used in the

® How to use high speed access and Count Out (8)

it is needless to say that access time for head search of
a music and so forth is shorter. In the access using 100, 10,
1 track jump, however, about 4 seconds is the limit from
the innermost periphery to the outermost periphery of the
disc. It is because 100 track jump consumes more than
80% of the time, and it is possible to shorten the time if the
length of time of this “major movement’’ can be shortened.
As the distance from the current location to the destination

28

can be learned from the TOC and the absolute time of the
current location, rough feed is made for this distance.

brake circuit}, and therefore, even if tracking error signal,
etc. include noise, such noise is ignored.



‘General
The CXD1135Q7 is a digita! signal processing LS| for a Com-
pact Disc plaver, and has the following functions.
Bit clock reproduction by an EFM-PLL circuit
EFM data demodulation

Frame sync signal detection, protection and insertion
Powerful error detection and correction

1.

o e W

7—-1. Block diagram

previous value

sub code C

~CGIRCUIT DESCRIPTION

. Spindle motor CLV servo

7. Signal processor CXD1135QZ (X25-331X-XX : IC7)

. Interpolation with an average value, or by holding the

8.
9,
10.
11.
12.

8-bit tracking counter .
CPU interface with a serial bus
Sub code Q register
Digital filter

Digital audic interface output
Features

DP-47

» All digital signals used in playback can be processed using
only & single chip.
* An aperture-correction digital filter is built in.

23-bit

Structure
. Derodulation of a sub code signal, error detection of a CMOS IC
v | =]
8 ¢ 2
(7] w «
T" GTHE2
2€) SOEX
asv Subcode Subcode Subcode Q 23) seck
Sync Detector Demodulotor Register @3 suso
EFM ({5 20) CRCF

PDO QD-——- EFM-PLL EFM Demodulator p
Shift Register
—
GFS (28] 33 Voo
LOCK 0‘ von
f— TEST
Fsw ‘ CLV Servo F""-'dme Error (9
MDP Contro! sync efecrof/ detector /correcior XRST
protecror/inserte
MOSs ft— (9) muTe
MON ‘ (55} mD1
MD2
vecoo (8 57) Mo
=
E PSSL
VCO circuit
veor (9 [——Dc ) '
fiming generator & nterpolator c @ SLoB
Vs
o Vs
xTa0 (54) ]\/t
> 62 DAOY
= : $
X'TAL cirguit
XTA | 5.} % o Digital Fiter Selector 78 DAl
timing generotor (CXD113502)
60) APTR
1) APTL
1 (79) wock
‘ 60 LRCK
A
CNIN G'D——— Tracking counter #{ CPU interface RAM address Digital out @ DoTX
: generator {CXD113502)
0,0 O Co O @,
X = v 3 ow o B8
Ed 2z = oz . =
2o xw ¢ =34 ~ o
e & 2 = Fig. 71
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7-2, Explanation of terminals

TFerminal | Terminal o Eunction
No. name -
1 FSW 0 Time constant switching ouiput of output filter of spindle motor.
2 MCN 0 ON/OFF control cutput of spindie mgator. ' .
3 MDP -0 Drive output of spindle motor. Rough speed control in CLV-S mode and phase contral in CLV-P mode.
4 MDS 0 Drive output of spindle moter, Speed control in CLV-P mode.
5 EFM | EFM signal input from RF amplifier.
5] ASY Q QOutput for controlling the slice level of EFM signa!.
7 LOCK o Samples the GFS signal with WFCK/16, and outputs ""H’' when the lavel is high,
When itis "'L"" for eight times, in arrow, outputs "'L"".
8 VCOOC Q VCO output. f=B8.6436 MHz when locked to EFM signal.
9 VCOl | VCO input.
10 TEST | oV}
11 PDC o} Phase comparison output ol EFM signal and VCOD/2.
12 Vss — GND (0 V)
13 CLK | Serial data transmission clock input from CPU. Data is latched at rising edge of a clock.
14 - XLT | Latch input from CPU. Cata (serial data from CPU) from the 8 bit shift register is latched in each register.
15 DATA | Serial data input from CPU.
16 XRST | System reset input. Reset at ''L"".
17 CNIN | input of tracking pulse.
18 SENS 0] Qutput of internal status in correspondence o the address.
19 MUTG | Muting input. In the case when ATTM of internal register A is "'L"*
Normal status when MUTG is "'L*" or soundless state when itis “"H"".
20 CRCF o) Output of result of CRC check of sub code Q.
21 EXCK | Clock input for sub code serial output.
22 SBSO ] Sub code serial cutput,
23 SUBQ 8] Sub code Q output.
24 SCCR o] Sub code sync S0+ S1 output.
25 sQCK 1o Sub code Q read-off clock.
26 SQEX f SQCK select input.
27 DOTX Q DIGITAL QUT output. {Outputs the WFCK signal when CXD11300Q or DO is off)
28 GFS C Display output of frame sync lock status.
29 DBOB [f{e] Data pin of external RAM. DATA8 (MSB)
30 0Bo7 110 Data pin of external RAM. DATA7
31 DBCE 1o Data pin of external RAM. DATAB
3z DBO5 e Data pin of external RAM. DATAB
33 Voo — Power supply {+5 V)
34 DBO4 1o Data pin of externa! RAM. DATA4
356 DBO3 1o Data pin of external RAM. DATA3
36 DB0O2 1o Data pin of external RAM. DATA2
37 DBO1 110 Data pin of external RAM. DATAT (LSB)
38 - RAO1 0 Address output of external RAM. ADDRO1 iLSB}
39 RAQO2 ¢ Address output of exiernal RAM. ADDROZ
40 RAO3 0 Address output of external RAM. ADDROS
41 RAQ4 0 Address output of external RAM. ADDRO4
42 RAQS 0 Address output of external RAM. ADDROS
43 RAOE 0 Address output of external RAM. ADDROBE

Table 7-1
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Terminal | Terminal ) Function
No. - name : )
44 RAQ7 O | Address output of external RAM. ADDRO7
45 RAOS 0 Address output of external RAM. ADDRO8
46 RADY 0 Address output of external RAM. ADDROS
47 RAT0Q Q Address output of external RAM. ADDR10
u 48 RA11 o Address cutput of external RAM. ADDR11 (MSBi
49 RAWE o] Write Enable signal output to external RAM. {Active at 'L"').
50 RACS 0 Chip select signal output to.external RAM. (Active at "'L'").
51 Cam 0 Crystal dividing output. f= 4.2336 MHz.
52 Vss - GND (0 V).
53 XTAI | Crystal osciflator input. 1=8.4672 MHz or 16.9344 MHz depending ¢n the mode selected.
54 XTAO 0 Crystal oscillator output. f=8.4672 MHz or 16.9344 MHz depending on the mode selected.
5% MD1 | Maode select input 1.
56 MD2 | Mode select input 2.
57 MD3 | Mode seiect input 3.
58 SLOB | Audio data output code select input. 2's complemant output when L', offset binary outpdt when "'H’'.
59 PSSL i Audic data output mode select input. Serial output when L', parailel output when ""H"’.
80 APTR 0 Aperture compensation control output. “‘H'* when R-ch.
61 APTL 0 Aperture compensation contral output, *'H'* when L-ch
62 DAOQ1 0 DAO1 (parallel audio data LSB) cutput when PSSL="H"", C1F1 output when PSSL=""L"".
63 DAD2 0 DAQ2 output when FSSL=""H"’, C1F2 output when PSSL="L"".
64 DAG3 o] DAO3 putput when PSSL="H"", C2F1 cutpul when PSSL=""L"".
85 DAC4 8] DAD4 output when PSSL="H"", C2F2 output when PS5L=""L"".
86 DAQS 0 DAOS output when PSSL=""H"', C2FL cutput when PSSL=""L"".
&7 DACB 0 DAOE output when PSSL="H"", C2P0O output when PSSL=""L"".
68 DAQY 0 DAO7Y output when PSSL="'"H"’", RFCK ocutput when PSSL="L"".
69 DAQOS 0 DAO8 output when PSSL=""H"’", WFCK output when PSSL=""L"".
L DAO9 | O | DAOY output when PSSL=""H"", PLCK output when PSSL=""L"".
71 DA10O Q DA10 output when PSSL=""H"", UGFS output when PSSL=""L"".
72 DAT1 o] DA11 output when PSSL="H"", GTOP cutput when PSSL=""L"".
73 Voo — Power supply (+5 V.
74 DAT2 0 DA12 cutput when PSSL="H"", RAOV output when PSSL=""L"".
75 DA13 0 DA13 output when PSSL=""H'’, C4LR output when PSSL = *'L",
76 DAl4 0 DA14 gutput when PSSL=""H’", TZT0 output when PSSL="L"".
77 DA1E 0 DA15 output when PSSL=""H"", C210 output when PSSL=""L"",
78 DA16 Q DA16 {parallel audio data MSB) output when PSSL=""H'*, DATA output when PSSL=""L"".
79 WDCK e} Strobe signal output. 176.4 kHz when DF is ON, 88 2 kHz with CXD1125Q ar when OF is OFF.
80 LRCK 0 Strobe signal output. 88.2 kHz when DF is ON, 44.1 kHz with CXD11250Q or when DF is OFF.
Table 7—2
Notes:
g} i; :] Error correctioh status monitor output for C1 decode. UGFS : Non-protected frame sync pattern output.
C2F1 ‘ GTOP : Frame sync"protect statys display output.
CaF2 ::| Error correction status monitor output for C2 decode. RAOV : 354 frame jitter absorption RAM overfiow and underflow
C2FL : Correction status output. Goes “'H” when the currently - display output.

C2PO :
RFCK

WFCK:

PLCK

carrected C2 series data cannot be corrected.
C2 pointer signal. Synchronized to the audio data output.
: Read frame clock output. 7.35 MHz when locked to the

crystal line.

Write frame clock output.- 7.35 MHz when locked to the

crystal line,

signal.

with CXD1125Q or when DF is OFF.
C210 : C210 invert output.

DATA : Audio signal serial data output.

1 VCO/2 output. f=4.3218 MHz when locked to the EFM

C4LR : Strobe signal. 352.8 kHz when DF is ON, 176.4 kHz

C210 : Bit clock output. 4.2336 MHz when DF is Ol;d,
2.1168 MHz with CXD1125Q or when DF is OFF.

31
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7—3. Explanation of functions

o CPU interface

1) Data input

Each register may be set by input of 4-bit address, and 4-bit
data from LSB in the timing that is shown in Fig. 7—2
at three pins, XLT, CLK and DATA. The address and data

of each pin are as shown in Table 7-3, and their functions
are as follows, The contents of each register become
entirely 0 when XRST = ""L".

Data

Address --—-l

DATA pin

}..._...__
D

Lo
o}
D2 } D3 X D4 Y D5 A D6 Y D7 (MSB)

XLT pin

=)

Registers A ~E

x Valid

Fig. 7—2 Timing chart for data input

2) Registers

Register 9 — New function contiol

Controls the new functions address to the CX23035.

DO : CRCQ  Switches ON/OFF the function which outputs
the CRCF data to the SUBQ pin from the rising
edge of SCOR to the trailing edge of SQCK.
Details are described in ‘' 1-(6). Subcode out-
put’’. {Page 35)

Switches between the old CLV-P servo and
the new CLV-P servo by comparison with
newly added base counter. Details are
described in ''6. CLV servo control’’. (Page
41)

One of the defect countermeasures. Switches
ON/OFF the function which makes the PDO
pin a high impedance (2} for a maximum of
Q.55 ms fram the trailing edge of GFS. Details
are described in *’11. Countermeasures ta
defects’’. {Page 48)

Switches the zero cross mute function
ON/OFF. Details are described in ‘"7, Inter-
polation and mute, attenuate’’. {Page 46)

D1 : NCLV

D2 : HZPD

D3 : ZCMT

Register A — Sync. protection, attenuator control

DO : ATTM  Used for attenuating audic signals by 12 dB.
D1 : WSEL Provided for switching frame sync, protection
D2 : GSEL characteristics in correspondence to the time
D3 : GSEM | of playback and time of access. Details will be

described in the paragraph of '2. EFM
demodulation’’. (Page 37)

Registers B and C — Counter set, more significant 4-bit
(register C} and less significant 4-bit {register B}

These registers are used for setting the tracking counter
value. The data of registers B and C are preset in the counter
through the 4-bit buffer register assigned by address.
Accordingly, when data of either register B or C is input, the
contents of both registers are preset in the counter
simultaneously as 8-bit data (either buffer register is of
"OLD'" data}).

Register D-CLV control

D0 : GAIN Used for setting the gain of MDP pin output in
the CLV-S and CLV-H modes. 1 is —12 dB
{time of 3/4 out of the period of RFCK{2 is of
high impedance} when DO=0 or is O dB
when DO=1,

Used for setting the period of peak hold in the
CLV-S mode. Peak hold is made in the peried
of RFCK/4 when D1=0 or in the period of
RFCK/2 when D1=1. '

Used for determining the period of bottom
hold in the CLV-S and CLV-H maodes. Bottom
hold is made in the pericd of RFCK/32 when
D2=0 or in the period of RFCK{16 when
D2=1.

Used for setting the frequency dividing ratio of
RFCK, WFCK in the CLV-P mode. When
D3=0, phase comparison of RFCK/4 and
WFCK/4 is made, and output is made out of
MDP pin in each case.

D1:Te

B2 Te

D3 : DV
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Register E — CLV mode

It is as shown in Table 7—3. . ‘

The details of each mode will be described in *'6. CLV servo
control’’. {Page 41}

D3 10 DO are all "'0"" when XRST=L.

Register Address " Data
Command ~ SENS pin
name D7 ~D4 03 D2 D1 DO m
gt New function control 1001 ZCMT HZPD NCLV CRCO z
. Sync protection at-
2
A tenuator control 1010 GSEM GSEL WSEL ATTM Z
Counter set, Less R
B significant 4-bit 1.01 1 Tc3 Tc2 Tcl TcO COMPLETE
Counter set, More JE—
C significant 4-bit 1 1QO Tc7 Tcb Tch Tc4a COUNT
D*? CLV control 1101 DIV Ts Te GAIN 4
E*4 CLY mode 1110 CLV mode PWz=64
*1 Ragister 9
Dn=0 Dn=1
ZCMT D3 | Zero-cross MUTE off Zero-cross MUTE on
HZPD D2 i PDO pin is always active. PDO pinis 2" at the trailing edge of GFS.
NCLV D1 | CLV-P servo for the frame sync signal CLV-P servo for the base counter
CRCQ | DO | CRCF is not superimposed on SUBQ SUBQ = CRCF at the raising edge of SCOR
*Z Register A *3 Register D
0O | RFCK/4, WFCK/4
GS{;EM G%EL Frazme Div D3 TTRFCK/E, WFCKIS Phase comparison frequency in CLV-P mode
O | RFCK/32
? ; ; Te | D2 Bottom hald period in CLV-S, CLV-H mode
Q| RFCK/4
! ! 13 TP D1 TTRECKI2 Peak hold frequency in CLV-5 mode
Q| —-12d8 ) o
GAIN Do Gain at MDP pin in CLV-S, CLV-H mode
WSEL Clock 116d8
0 +3
1 *7
*4 Register E
T MUTG pin 48 ' [ Mode D3~D0 MDF pin MDS pin FSW pin | MON pin
0 0 0 STOP 0000 L z L L
0 1 — o KICK 1000 H Z L H
p 0 —12 BRAKE 1010 L z L H
] i —1z CLV-S 1110 | CLv-S z L H
CLV-H 1100 CLV-H Z L H
CLV-P 1111 CLV-P CLV-P zZ H
CLV-A . 0110 CLV-S or CLV-P Z or CLV-P LorZ H

Z: High impedance
Table 7--3 List of registers !
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3} Tracking counter

This counter is provided for facilitating track jump. Load the
number of tracks to be jumped in registers B and C. Count of
CNIN pulses is started atrising edge of XLT after it was loaded
in either register B or C.

When n {rn =256 is meant when register B=register C=01}is

loaded in registers and the address is set at ""B’", a signal
{COMPLETE) that is of HIGH level up to "'n"* puises and is of
LOW level after *'n"’ bulses is output of SENS pin. When the
address is setat "’'C'’, signal {COUNT} of CNIN/2n (Hz) is out-
put:

The tracking counter timing chart ia shown in Fig. 7—3.

Register B, C X

n (n=256 when ""0"' is loaded}

XLT pin

f
b n .
- t
COMPLETE X I I
I .
| |
i n -
COUNT X : ]

Fig. 7—3 Tracking counter timing chart

4) SENS
The following signals are cutput from SENS pin depending on
the address of D7 ~D4.

{1) COMPLETE : Address {see note) is "'B’"; Shown in Fig.
9.

(2) COUNT : Address (see note) is "'C’"; Shown in Fig, 9,

i3) PWE=064 : Address {see note) is “’E'"; This signal is of
LOW level when the pulse width after bottem hold is over
63, and is of HIGH level otherwise. It is used for detec-
tion of a drop in the speed of the spindle motor after brak-
ing and so on. .

Note: Address setting is determined by the data cor-

responding to D4 ta D7, which are input from the
DATA pins shown in Fig. 72,

O

J E I Cther

D7 ~D4 X B ‘ _X

i |
| |
| )

COMPLETE J

SENS pin x

" COUNT

Fig. 7—4 Timing chart of SENS pin
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5) Sub code output

Sub codes P~W loaded in the 8-bit sh|ft register are output

out of SBSQO pin in accordance with the clock input through

EXCK pin, When SCOR pin is "'H"", S0+ S1 signal is cutput.

Sub code Q is as follows, depending on the SQEX pin status.

a. When the SQEX pinis "'L"’, sub code Q is output from the
SUBQ pin in synchronism with the WFCK signal in the
same way as for the CX23035. The WFCK is also output
from the SQCK pin.

b. When the SQEX pinis “"H'’, sub code Q is cutput from the
SUBQ pin in synchronism with the external clock (as from
the microprocessor). Two 80-bit shift registers, for

{a) Timing of SBSO, SUBQ, SCOR, CRCF

reading and writing, are incorporated as shown in Fig. 7-8
and while the microprocessor reads, the new sub code Q is
written to another register. The microprocessor is inter-
rupted from the outside at the rising edge of the SCOR pin,
and after checking the CRCF flag (output to the CRCF pin,
or the SUBQ pin when the CRCQ flag is "1}, the CRCF is
checked. If CRCF =""H", a shift lock is‘outpu‘[ and the new
sub code O is read. After the LSB side is repiaced with
the MSB side by a unit of 4-bit, the data is stored in
register. As the microprocessor serially inputs from the LSB
first, replacing the 4-bit of data is unnecessary.

Veol U S U o

|
N

SCOR

CRCF

{b) Timing of SBSO, EXCK

WFCK |

Fig. 7-5

*4
EXCK

-1—‘* 500ns min ’t—r' 500ns min

Inie N Y[ N [ Oy N [ N I S

SBSO "1

QXHXsmuXvaX'*z

»Ha*3

*1: Sub code P is output when SCQR is Q.

S0+ S1 is output when SCOR is 1.
*2: SBSOis O when 8 or more pulses are input to EXCK
*3: AT ~ 6T if the period of VCO ig expressed as T.

*4: Make EXCK low for 10 gs from the rising edge of WFCK.

One time period of T=B8.6436 MHz.

Fig. 7—6 Timing chart of sub code outputs
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(e} Timing of SCOR, CRCF, SQCK, SUBQ

SQEX = “"H'" level

SCOR [ l f— _ l
fc
CACE X ? ) &
' 1 2 a3 4 5 80

sack HpNppEpNnTaEE
SUBQ X 5 XQ4XQ3XQ2XQ1Xan: X o7 X

*5:CRCF when CRCQ flag is ** 1", undefined when 0",

SQEX = “L' level

SCOR [ 5 [
CRCF A M X
S0 S 1 2 3 __4 s 95 SO S

sack LML UL L e
susa X -6 Yo a2 Y a3 Y(os :XOssx_Qgirx_ D&

*6: CRCF when CRCQ flag is "1, Q98, Q1 when ‘0",

Fig. 7—7 Timing chart of sub code outputs

80bit shift register

R

SUBQ pin

4-hit replacemant
Subcode
Q bit

Ot 80bit shift register

SCOR — Q
CRCF — _

Ragister 9
CRCQ
S a
SCOR -
SQCK pin 30CK R
SQEX pin
Fig. 7-8
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® EFM derﬁodullation

-1} Playback of bit clock by EFM-PLL circuit’

The EFM signal read out of the optical block contains a clock
component‘ of 2.16 MHz. Therefore, ‘it is possible to take out
a bit clock {PLCK) of 4.32 MHz 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 VCO, is made and output is made by

(a) When EFM signal and VCO are synchronized

TRI STATE out of PDO pin, The mean value of PDO pin is
about 1/2 VDD 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 pin, EFMO, PLCK and PDO are
shown in Fig. 7—9. '

EFM pin

EFMO

|

I

—
| [
PLCK r I '
—

2: High impedance

PDO pin _ J_L _ | ] o
T T
{b) When VCOQ is higher than EFM signal
EFM pin
|
EFMO | [
{
e UL LT L
o
I I
PDO pin —_—— I L_ b L
I

2: High impedance

EFM pin I
I
EFMO ! ]
I
) )
PLCK I , : l ! !__! l l
1 .
PDO pin ' y I l

_————J 7L

_'_l' : 'l__

—— -

—_—

i

z

J
q

2: High impedance

Fig. 7-9 :I'iming chart of EFM-PLL circuit

37



DP-47

38

CIRCUIT DESCRIPTION

2} Detection, protection and interpolation of frame
synchronizing signals
There are cases during recording where the same patiern is
detected in the data due to the influence of drop-out and jitter,
even if a pattern that is same as the synchronizing signal will
not appear.
On the other hand, theré also are cases where criginal frame
synchronizing signal is not detected. Therefore, protection
and interpolation are required besides detection.
The edge portion only of EFM signal (EFMO) latched with
PLCK is converted to **1'" and the rest to "'0°", and then input
is 10 @ 23-bit shift register and a frame synchronizing signal is
detected.
In order to protect a frame synchronizing signal, 8 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, in-
terpolation is made with a signal produced by 588-mal
counter (4.3218 MHz/688=7.35 kHz)
A 4-bit counter for counting the number of these frames 10 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 synchronizing
signal. The GTOP pin is of "H"" while this operation is per-
formed. Further, GSF pin is of ""H"" when the frame syn-
chronizing signal generaied by the 588-mal counter for mak-
ing interpolation is synchronized with the frame synchronizing
signal from the disc.
The frame synchronizing signal befcre passage through the
window or the window is output out of UGFS (DAQOS pin at
the time when PSSL=L).

WSEL | Window width
0 + 3 clock
1 + 7 clock
Gsem | gsgL | Numberofframeto | qeq ipggr 1)
be interpolated
0 2 frames Window
1 4 frames Window
1 o} B frames Frame synchroniz-
ing signal before
passage through
wingow.
1 1 13 frames Window

The timing for wiite request signal (WREQ). Write Frame
Clock (WFCK), etc. is generated based on the protected and
interpolated frame synchronizing signal.

3) EFM demodulation )

14-bit data is taken out of the 23-bit shift register and is
demodulated to 8-bit data through 14 =8 conversion circuit
composed of array Jogics. Then a write request {WREQ)
signal is output to the RAM interface block, and the data is
theh output to the data bus {DB0O8 - DBO1 pins) of the RAM in
accordance with the CENB signal transmitted from said block.

® Sub code demodulation

1) Sub code demodulation

Synchronizing signals SO and S1 of 14-bit 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 pin and SO - S1 is output out of SBSO pin (only when
SCOR=H).

Data (P - W) of sub codes only is input to the register in the
timing synchronized with WFCK after EFM democdulation; and
sub code Q is output out of SUBQ pin, and at the same time, it
is loaded in the 8-bit shift register and is output put of SBSO
pin in correspendence to a clock from EXCK pin.

The details of this timing will be shown in "1, CPU
interface’’. (Page 32)

2) Sub code Q error detection

The CRC result of sub code Q is output from the CRCF pin in
synchronism with the SCOR pin.

It goes 'L when an error is detected. If the CRCQ flagis 1"
at this time, 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 detailed in **1. CPU in-
terface’”
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e RAM inteffat-:el(generation of extermal RAM address)

" 1) Request from EFM demodulation block {Write RAM
request) S

When one symbol of demodulation is complete in the EFM

demodulation block requests to write data to the external

RAM to the RAM interface block. This request is WREQ

signal,

This block gives priority orders to requests from aother 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 demodula-

tion block. This instruction is GENB signal.

Clocks of PLL system are used for EFM block and for requests

{WREQ) from EFM block, but clocks of X'tal system 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 pricrity 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 systeam clock €212 (8.4672 MHz/4). The data

output out of the RAM is C2 pointer first, less significant 8-bit

out of 16-bit and finally more significant 8-bit.

3) Request from error correction block {C1/C2 correc-
tion, pointer R/W) _

The error correction block requests the data located on the

system (C1/C2) to be correcled. Furthermore, there is a re-

quest 10 rewrite incorrect data 1o correct data,

In addition, there is a request for pointer RfW which indicates

religbility 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 reguests of three types.

After acceptance of a request, data from RAM is directed to

the 3rd clock of C212. ‘

The data of acceptance of a request is output to the error ¢cor-

rection block as a PREN signal.

This block generates type address of the requested data, and

controls R/W of the RAM at the same time.

4) Address generation

The data after EFM demodulation is data subjected to in-
terleave processing.

This interleave processing.is subjected to data lag by the unit
of a frame.

Data of 108 frames are required for de-interleave. In other
words, for obtaining one frame of audio data played in a cer-
tain length of time, data of 108 frames after EFM demodula-
tion 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 frameas.

Cata in practice are generated continuously. That is, de-
interfeave 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 relative lag value to EFM demodulation data and their
number of frames.

6) Priority of address generation request
The systermn contro! block determines priority of address
generation reguests made to the RAM interface block.
The priority ¢rder is as follows, heginning 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. Requests of 12 times in the frarme 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/W 64 times, Peint R/W 85 times in one frame
section
The number of times of address generation to it is 129
times.
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288 C212 (clocks) are included in a frame, and the
number of times of operation of the RAM in itis 197 times at
maximum.

In the system control block, against request 1, the timing of
its occurrence is reserved in advance. Requests 2, 3 are
generated simultaneously, priority is given to request 2, and if
a request is generated during execution of either request,
priority is given {o the job in execution.

6) Jitter margin

The EFM demodulation datez is synchronized with data’s
playback system (PLL) as described earlier. Accordingly, itin-
cludes 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 synchronized with the clock of X'tal system, this
RAM is subjected to time axis carrection.

However, the limit of time axis correction is determined by the
capacity of the RAM. In this system, other data is destroyed
when read/write frames are spaced apart by =5 frames. In
such a status how the playback sound is cannot be
guaranteed. The base counter monitor is provided in order to
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 s no case where data without error correc-
tion is output to the D/A.

The RAGV signal is of ""H"' for one frame (WFCK) section
when the difference between base counters exceeded x4
frames.

® Error correction

{1} The error correction biock makes correction up to double
errors with each of C1 correction and C2 correction.

{2) This system adopts a unigue pointer erasure methed in
order to minimize errcneocus correction. Accordingly, the
external 16K RAM stores these pointer data in addition to
audio data. '

{31 The pointer generated in C1 correction is called C1
pointer and the pointer generated in C2 correction is call-
ed C2 pointer.

{4} When the data of C1 system is judged as reliable, a C1
pointer is set in this systern,

{5} During C2 correction, whether correction is 10 be made
or not to be made and whether the data is reliable or
unreliable are judged from the error focation, locations
and number of C1 pointers obtained through computa-
tion. A C2 pointer is set against an unreliable word
{16-bith. _ '

{6} The word in which a C2 pointer was set is subjected to
previous value hold or mean vaiue interpolaticn when it is
output out of this LSL

{7) Terminal C2FL becomes ""H*' when one or more C1
pointers are set in the data included in the C2 system at
the time of C2 correction. C2FL is reset to 'L in
minimum 472ns (see Note) after deactivation of pin
RFCK. C2FL is the AND of C2F1 and C2FZ2.

Note: 472ns: Orie period of 2.1168 MHz

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

A data request is made from the correction block ta the

RAM interface block.

The RAM interface block accepts the request with the
operating situation of the entire system observed. The
address of the requested data is generated to the exter-
nal RAM.

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

{9) When PSSL is set at ""L/", a signal that is capable of
ronitoring error correction is output.
C1F1, C1F2, C2F1 and C2F2 cutput to DAOT - DAC4
are these menitor signals, These signais are resetto 'L’
when a pericd of minimum 472ns has elapsed since
deactivation of RFCK.
The levels and meanings of these signals at the time of
deactivation of RFCK are as follows.
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C1F1 . C1F2 . C_1 correction status C2F1 C2F2 C2FL C2 correction status
0 ' 0 . | Noeror . . _ 1o o 0 No error
1T : 0 Single errar correction 1 0 0. Single error correction
C 1 . Double error correction 0 1 o] Double error carrection
1 ] 1 Irretrievablé error 1 1 1 Irretrievable error

® CLV servo control (1) STOP: Register E=0000'B (B means binary)
The spindle motor revolution is controlled with one selected Mode for stopping the spindle motor.

out of the following seven modes in accordance with a com- MDP=FSW=MON="L"", MDS=""Z""
mand from the CPU. CLV is the abbreviation of Constant (2) KICK: Register E - 1000°B
Linear Velocity. The cutput is composed of MDP pin for con-

Mode for running the spindle motor in forward
trolling synehronization of velocity and phase, MDS pin for

direction.
controlling synchronization of velocity, FSW pin for making MDP=MON=""H"", MDS=""Z"", FSW=""L"".
selection of filter constant and MON pin for contrelling motor {3) BRAKE: Register E=1010'B
ON/OFF. ' Mode for running the spindle motor in reverse
direction,
MDP=FSW="L"", MDS="7"", MON=""H"".
MON
“1'" in CLV-S mode o
2" in CLV-P mode ©
o m
. -
__/ ______ N o L]
Fow 5% ST e
o - ET E at the time of —12 dB
CHT UL er 72 23 in CLV-$ mode
in CLV-P mode TELE GH or L
e 5 87 8B |4 atthe time of 0 dB
mop [ P -—_—— = — = — — —
“H" or L .
in CLV-P mode *#Z" in CLV-S mode
r'd
MDS — — — — — + - — -1 — — — — — — ] -H— - -t — — — — — —_—— e e —
Command from CPU:
STOP KICK CLV-A CLY-H CLV-A BRAKE STOP

At the time of high speed access

Rotation is quickly stopped by applying
Usual brake status, autornatic switching between CLV-S and CLV-P/ reverse rotational torque to the motor.

Activation is made quicker by applying forward rotational torque to the motor.

Z: High impedance '

Fig. 7—10 Typical control of spindle motor

a1
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Register E=1110'8B

Rough servo mode used at the time of start of
rotation, at the time of track jump and also
when the EFM-PLL circuit is unlocked due to
another reason.

When the period of VCO's oscillation frequency
8.6436 MHz is expressed as "'T"’, the pulse
width of a frame synchronizing signal is **22T""
during specified revolution, and it is the max-
irmum pulse width in a period of RFCK. In prac-
tice, however, there are pulses having widths
over 22T due to drop-off of EFM signal due
to cther reasons, and the frame synchronizing
signal cannot be correctly detected unless such
pulse are removed. Therefore, the maximum
value {peak} of the pulse width of EFM signal is
detected {called peak holdl in the period of
RFCK/2 or RFCK/4, than the minimum value in
this peak is detected {called bottom hold} in the
period of RFCK/16 or RFCK/32, and this value
is used as the frame synchronizing signal.

L' is preduced out of MDP pin while the frame

(5} CLV-H: Register E=1100'8

Rough servo mode used at the tme of high-
speed access.

Assuming there are 20,000 tracks, from the in-
nermost to the outermost, and that this
distance is accessed in 1 second, the mirrars
{portions where there are no pits) between
tracks result in a 20 kHz signal, which is
superimposed on the EFM signal. When.such a
signal is input in the CLV-S mode, a longer mir-
ror section than the actual frame sync signal is
detected as the peak value, resulting in an
unstable servo.

Theretare, in order to stabilize the servo during
high-speed access, the CLV-H mode performs
the peak hold at a period of 8 4672/256 MH:z
{about 34 kHz). Then, like the CLV-S mode, it
performs the bottem hcld at & period of
RFCK/16 or RFCK/32. Except for the period of
peak detection, other operations of the CLV-H
mode are the same as for the CLV-S mode.

synchronizing signal is “'21T" or less, "'Z"'
when itis “"22T", or ""H” when itis "'23T" or
more. Either O dB or 12 dB can be selected as
its gain.

MDS=""2Z", FSW="L"", MON="H"". Pwmdx: Pulse width after bottom hold

TB: Bottam hold period, i.e. RECK/16 or RFCK/32
Z: High impedance

Pwmdx 21T Pwmdx=22T Pwmdx- 23
g P4
}y +/
Latch FF (22 and up) I
5
Latch FF (23 and up}
[ §5
s )

RFCK pin

¢ ¢
MDP pin N g
{when O dB) s e —— e — — e — =
5 .
MDP pin —-— N _._~_________J L .
twhen —12 aB —1 Lo = L JTLuJg L

j+——————— T ——————

Fig. 7—11 Timing chart in CLV-S, CLV-H mode {1}
42
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TP: RFCK/2 or RFCK/4 in the case of CLV-S, F8BM/256 in CLV-H mode
TB: RFCK/16 or FRCK/32 in CLV-S, CLV-H mades

n .
$ . 40
6-bit 30 tNoi;e:-

counter

22T

1
|
Peak hold Initial status |nitial status |1
|
FF (22 and up) | 40 | 40 BEN I ]: T
FF (23 and upl : /0 r [o \ I
f =
Bottom hotd initigh status Initial status
FF (22 and up) 0 // 5
{ ; k ) 1 ¥
FF (23 and up) 0l 0\ ; e
fe— TP —»
Latch
AR § W
FF {22 and up}
FF {23 and up) \ S
- TB

Fig. 7—12 Timing chart in CLV-S, CLV-H mode {2)
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(6) CLV-P: Register E=1111'B pin cutputs a signal which goes "*H'" during the
PLL servo mode. time from the trailing edge of WFCK to the time
When the NCLV of register 9 is "'0"’, the phase represented by {thw-279TIx 32, and then
of the WFCK/{4 signal and the phase of the goes 'L’ until the next trailing edge of WFCK.
RFCK/4 signal are compared and output to the MDS = ""H' when thw=279T,

MDP pin. When NCLV=""1"", 1/4 of the base MDS=""L"" when thws 279T.
counter frame frequencies at the Write side and The MDS pin varies between 327 and 544T, in
the Read side are phase-compared and output 32T steps, when 280TSthw=296T. For ex-
to the MDP pin. It goes ""H"" when WFCK is a'mple: when synchrenized (rotating at the stan-
slow, "'L"" when itis fast, and is "'Z"" when syn- dard speed), that is when thw=288T, a 7.35
chronized. kHz signal, with a duty cycle of 50% is output.
Assuming the 8.4672/2 MHz peried is T, and FSW=""2", MON="H"
the time when WFCK is ""H"" is thw, the MDS

MDP pin

RFCK/4

{or RFCK/8} I I | I |
! |

WFCK/4 ! [——“—] [——] "—r—\
{or WFCK/B) !
|

| |
o ol
| Lot
MDP _ -

_____________ —q fm———--

Z: High impedance

MDS pin {The period of 4.2336 MHz is expressed as "'T"".)

{1) When rotating at specified velocity

f— 2887 —
wo [ LI

i |
| f-— 2887 —]
88T
|
MDS I
(2) When rotation becomes fast )
[— 2807 —+|
WFCK [ ] l

|
. |
MDS i ﬂ ) ﬂ
{3) When rotation becomes slow

|-— 295T——
WECK _—I_-‘_——[__ﬁ

I
I+ 512T i

MDS |_| | L_]

Fig. 7—13 Timing chart in CLV-P mode



(7} CLV-A: Register E=0110'B

The mode used for normal play status.

The GFS signal {""H"" when locked, "'L'" when
_unlacked), after frame sync detaction, protec-
tion and interpolation block, is sampled at
WFCK/16, and functions in CLV-P mode when
the signal is ""H"". When the "L signal con-
tinues for B times, the mode is automatically
changed to CLV-§ mode. '

When in the CLV-S mode, setting of the peak
hold periad, and setting 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 performed in register E. The
description of these registers are detailed in **1.
CPU interface’”. {Page 32}

Note:

When PSSL=""L"", DAO7 pin outputs
WFCK/4 or WFCK/8 as FCKV, and DA0OS8 out-
puts EFCK/4 or EFCK/8 as FCKX.

DP-47
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{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 servo systemn. With the old rough ser-
va system, the EFM pattern is measured by a
crystal and the servo is applied so that the width
of the sync patternis a fixeq valug, and the rota-
tion speed of the spindle motor is roughly fixed.
In this case, if the value is out of the VCO cap-
ture range, the VCO never locks with the EFM.
With the new rough servo system, a VCQ is us-
ed 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 serva.

45



DP-47

46

CIRCUIT DESCRIPTION

® Interpolation and mute, attenuate

1) Interpolation circuit block

3-byte data can be obtained with a Read to D/A request. They
are CZ pointer, less significant 8-bit and motor significant
8-bit. The total 16-bit constitute the data generated per
sampling (2's complement.}

The C2 pointer expresses the reliability of this 16-bit data.
Therefore, data with C2 pointer is subject te interpolation in
this block. ‘

BCDEFG PQ
M~ )
A MN
IJKL
—S——*—G—a—O —O—E5—O0— O —0—0—6—=0
e |

O: Without C2 pointer
¥ 1 With C2 pointer

Fig. 7-14

Mean value interpolation

o1
B= > (A+C)
H= %(E + 1} : When pointers are continuous
M=-LiL+N)
2

Previcus 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 outputs C2 pointer to the 16-bit data directed
DAO1T - DA16 (PSSL=H), DA16 (PSSL=L).

In other words, it means that the 16-bit data that is cutput

when C2P0 is ""H"', is interpolated data.

2) Explanation of muting and attenuator -

In the muting block it is possible to mute (— oo dB} or at-
tenuate (—12 dB) the audilo signal in accordance with the
MUTG pin and ATTM signat of the CPU interface block.
When the ZCMT flag of register 9is ""1'*, the input from the
MUTG pin is valid only if ali of the audio data higher 6-bit (in-
cluding the sign bit} are *'17" or "'0"".

Note that switching the MUTG pin does not cause muting if
the data zero-cross does not accur. To eliminate this problem,
after switching the MUTG pin ""H"" or "'L"" with ZCMT =""1"",
ZCMT shall be turned 'O in a specified period of time,
regardless of whether the zero-cross causes muting ON/OFF
or not.

ATTM MUTG Attenuation | b arks
value
0 ¢ 0dB
1 ¢ —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 continuously loaded
into the write base counter as well as the muting.
Except at CLV-A, CLV-P, CLV-S, or CLV-A’ with the NCLV
flag set to *“1°’, the base counter value is loaded.
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e Mode settirfg )
“The various kinds of mode c¢an be set by combining the
“following-pins. {(Refer to Table 7—4.)

MD1 pin : Mainly for selection of the oscillator clock at the
XTAl or XTAQ pin.

MD2 pin : Mainly for selection of the digital out function.

MD3 pin : Mainly for selection of the digital filter function.

PSSLpin : Mainly for selection between serial and paraliel

output.
SLOBpin . Setection between offset binary and 2's comple-
ment. ’
Input pin Function {Note) Compatible IC
MD 1 MD2 MD3 | PSSL | SL.OB | 8M/16M 00 OFF/ON DF OFF/ON P/S 0B/2's GO ROM/AUDIO CXD1125 CXD1130
L L L L - 16M DO ON DF ON Sern 2's AUDIO
L L L H H 4 4 1 Para 0B 1 .
L L H L L 4 4 DF OFF Seri 2's 4 Q
L H L L L + DO OFF DF ON i I 1 O
L H L H H 4 4 1 Para 0B 1 @]
L H H L L s i DF OFF Ser 2s 4 Q O
L H H H H i 1 4 Para OB 1 O O
H L L L L. 8M + DF ON Seri 2's 1 O
H L L H H s 1 1 Para 0B 1 O
H L H L L I 4 DF OFF Seri 2's + O O
H L H H H I 1 4 Para 08 $ O O
H H H L L 160 DO ON [ Seri 2's CD ROM Q
H H H H L . 8M DO OFF 4 4 4 i O O
Note: * 8M/16M: Selection of clock, XTAl or XTAQ. * P/S: Parallel output/serial output
8.4672 MHz/ 16.9344 MHz * OB/2's: Offset binary/2's complement
* DO OFF/ON: Digital out OFF/ON +* CD ROM/AUDIO: Compatible to CD ROM/Compatible to
* DF OFF/ON: Digital filter OFF/ON audio ;
Table 7—4

* Selection of clock

The oscillator clock for XTAl and XTAQO is available at
16.9344 MHz and 8.4672 MHz. However, when digital
output is used, the clock must be set to 16.9344 MHz.

* Selaction of digital filter {Refer to '3, Digital filter’’.)
When the digital filter function is set to ON, the DAC interface
signal are all set to double speed.

» Selection of parallel output/serial output

When the parallel output is selected, DAQ1 to DAS pins out-
put the 16-bit parallel data.

When the serial output is selected, DAO1 to DA16 pin output
the following signals respectively.

C1F1 (DAO1) : Error correction status monitor output at
C1F2 (DAO2) :-1 C1 decode. )

C2F1 (DAO3) : Error correction status monitor Dthlet at .

C2F2 (DAD4) : - C2Z decode.
C2FL (DAOB) : Correction status output, C2FL=
C2F1-C2F2.

C2PC (DAQB) : C2 pointer signal.

RFCK {DAO7) : Read frame clock signal, 7.35 kHz when
locked to the crystal line.

WFCK (DAO8) : Write frame clock signal, 7.35 kMz when
locked.

PLCK (DAOY) : 1/2 of the divided signal from the VCQ pin,
44,3218 MHz when locked.

UGFS (DA10} . Non-protected frame sync signal.

GTQP (DA11) : Frame sync protect status display signal.

RAQV (DA12) : Jitter margin over or underflow display
signal.

C4LR (DA13) . 4 times the LRCK signal.

C270 (DA14) : Bit clock {invert signal of C210}.

C210 ({DA1B) : Internal system clock (4.2336 MHz when
DF is ON, 2.1168 MHz when CXD1125Q
or DF is OFF).

DATA (DA16) : Serial data output (MSB or LSB first
output).
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» Selection of offset binary/2's complement

When the SLOB pin is *'H"", an offset binary signal is output,
and when it is ’L'", a 2's complement signal is output.

* Salection of CD ROM/audio compatibility

When MD1=MD3="H", the player is compatible with a CD
ROM and outputs the C2 painter for each byte. At the same
time, the average value interpolation and the previous value
holding operations are not performed. For example, when
there is an error in the upper 8-bit of the 16-bit, only the C2
pointer correspanding to the upper 8-bit goes ""H'', and the
lower 8-bit are processed as the correct data.

o Digital filter

The built-in digital filter has the following teatures:
1. Correction of the aperture effect
2. Small attenuation at 20 kHz
3. Practical-design filtering band ranges

# Digital audio {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 output after passing through interpolation, mute and
attenuator circuits. The 4 control bits (IDC, 1D1, COPY, EM-
PHASIS) in the C-bit channel status perform a CRC check and
are revised only when it's OK.

+ Timing chart

DATS* |4 10 20

® Countermeasures to defect

To counter a defect, the PDO pin is set to "'Hi-Z'* during the
time untit GFS goes "'H’" agdin after inverting frem ""H'’ to
“{'" or after about 0.65 ms has elapsed. However, this
operation is performed onily when the HZPD flag of register 9
i5 17", 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 sidnal 15 sampled at WFCK/18, and when the
signal is **1'", the LOCK pin goes “'H"’, when a 0" is pre-
sent 8 times in a row, the LOCK pin goes "'L"

This operation is similar to that for the FSW pin.

However, while the FSW outputs g fixed signal when not in
CLV-A or CLV-A’ mode, the LCCK pin always output the
above signai.

30 40 48

(@& AN UUUUUUUUUIU UL U U U LU U U UUU UL

=C210

DAT1*
CaLR) b\ - [ v [

WDCK | / [ / -
LRCK® -
(DATO) |- / -
DAOT~DA16 | R ch | Lch i 8
DA16*

(DATA) J_Rch

IR ECE D TT 060 0.0 66 0 ST

APTR a

APTL

D EOEET00860006060

/ |

* When PSSL=""L",

Fig. 7—15 Timing chart of audio output
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CIRCUIT DESCRIPTION

S S o

oo TTTT___)) (T,
‘ --H,_F_Min:ﬂZns

* DAO1 to DAQ4 (C1F1, C1F2, C2F1, C2F2) are cleared when a period of
minimum 472 ns has elapsed since RFCK was deactivated.
* AND signal of C2F1 and C2F2 is output out of C2FL pin.

WFCK | )
paos | | [

35 period with DAD9S
{DAOS is of about 4.32 MHz)

¥

WFCK \ / \
DAOS | |

i
DAO7 l\ f e
DACS I\ j \
(LRCK)

Fig. 7—16 Timing chart of DAO1 to DA16 output when PSSL = “L"”
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DA15* 1 10 20

=C210 ‘
CALR l
{DA13) —\__F A : f/

wDCK \ i | \_

LRCK*

{DA1Q) -’[

NS SRS 6.0 & E.0.0000 00060608
When compatible with audio . -

C2PO x* C2P0 corresponding to the L-ch 16-bit data [

[(DADG*) -~

C2P0O

of L-ch data of L-ch data
(DAOG*)

| |

Fig. 7—17 Timing chart of C2PO autput {when PSSL = “L")

When compatible with a CD-ROM M C2P0Q corresponding to the upper 8-bit C2P0 corresponding to the lower 8-bit M:

* RAOV becomes *‘H'* for one frame {synchronized with WFCK) when a jit-
ter that exceeds x4 frames is generated between RFCK and WFCK.

)
RAOV fx ) L

1 hl //
~—st—fe— Min 472ns

Fig. 7—18 Timing chart of RAOV output
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8. D/A Converter TD6720N (X25-331X-XX : 1C9)

CIRCUIT DESCRIPTION

TD6720N is a 16-bit Hi-Fi D/A converter of dual slope
single integration type developed for PCM digital audio

devices,

+ This converter can be applied to 2's compliment code.
+ This converter has a sampling hoiding circuit in it,
thus the number of parts to be installed outside can bhe

reduced.

= Sampling frequency of 30kHz to 100kHz can be applied
10 this convertar, {This can be used as a double over-
sampling D/A converter for CD player and DAT.)
This converter has crystal oscillator amplifier in it.
* This converter outputs clock SCK of 1/4 frequency of

f crystal.

* This converter performs D/A conversion of the signals
of right and left channels alternately,

8-2. Block diagram

8-1. Terminal connection diagram

: S
VCCAE 1 k]
VCCEE 2 29
acx[ 3 28
VCCDE 4 27
DATA[] 8 26
NCE & 25
LHCKE 7 24
SCEE 8 23
GNDI: 9 22
xol: 10 21
XP E 11 20
XNE 12 19
chEE 13 18
VEEAE 14 17
VEEAE 15 16
Fig. 8—1

] = CURRENT - )
o My——{ 07
SOURCE +
4 i T / IA
L
DOSW osw
d d d d
4 —WhA— ”
ECL-LOGIC CONTROL BLOCK
A
FREQUENCY
ECL-INTERFACE BIVIDER
D ) ) e G ) e D e O . ) ) s € s € s ) e €0 o €9 o )
< w ¥ a < o ¥ . x a o a z W < <
) e [ Q = 2 Q CO Z x x x 2 w w
$ 8 8 8 X g ¥ 5 g & &
Fig. 8-2

H-AMP

Ay
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CIRCUIT DESCRIPTION

8-3. Explanation of terminals

Yerminal No.| Terminal name Function
1 VCCA Positive power supply voltape terminal for analog section {+5V).
2 VCCE Pawer supply voltage terminal for ECL logic (+5V),
3 BCK Bit clock input terminal. Duty cycle : 50%, f : 1.4112MHz.
4 VCCD Power supply voltage terminai for digital section {+5V),
5 DATA Pc;M dig'{tal audio data input terminal, Bit serial data (by unit of 186 bits} is input from MSB side synchronized -
with falling edge of BCK.
6 NC Not connected.
7 LRCK Input terminal of indicating signals of L ch and R ¢h of input data.

Data must be input synchronized with falling edge of BCK.

System clock output terminal. Clock signal of 1/4 frequency of output of crystal oscillator is output.

8 SCK Can be used as system clock of signal processing system.
: When crystal frequency is 67.7376MHz, SCK is 16.9344MHz.
g9 GND ECL ground terminal,
10 X0 input/output terminal for oscillating circuit.
:; :: Modified Colpitts circuit is compased of SAW resonator or crystal oscillator,L, C and R.
13 VCCE Power supply voltage terminal for ECL logic {(+5V).
14,15 VEEA Negative power supply voltage terminal for analog section (—5V).
16 RSO R ch sampling holding amplifier cutput terminal.
17 RS1 | R ch sampling holding ampilifier nagative input terminal,
18 QSR R ch output offset adjustment terminal, Cannected to GND A normally,
19 RIO R ch integration amplifier output terminal.
20 RH R ch integration amplifier negative input terminal.
Al vVDC Referance vottage terminal of discharge circuit.
22 1aDJ " Current supply fine adjustment terminat, Connected to GND A normally,
23 IREF Reference current input terminal. Recommended value : 0.5mA.
24 GND S Graund terminal.
25 GND A Analog ground terminal,
26 ' Ln L ¢h integration amplifier negative input terminal.
27 LIO L ch integration amplifier output terminal.
28 DOSL L ch output offset adjustment terminal, Connectd to GND A normally.
29 LS) L ch sampling holding amplifier negative input terminal,
30 LSO L ¢ch sampling hoiding amptifier output terminat,
Table 8—1
8—4, Explanation of function
® Integration circuit and sampling holding circuit
vDC (Reference voltage terminal) 035 {Offset adjustment tarminal)
- Integration circuit - Sampling holding circuit
* R2 x 3 R4
P—-——"—MN'C—H-'—
—
53
D—G’O—j ——» V50
s\ s\ o s2 , Ing s 1= 256 : 1
iM =4 IREF
M j Il._ Constant current ’
power supply circuit

Fig. 8—3 Basic composition of integration circuit and
sampling holding circuit
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CIRCUIT DESCRIPTION

® Basic opefatibn of D/A conversion

Step | $1 | Ss2 s3 | sm SL : Contents of operation
. B {Charging) Integrating operation = {Count— voltage) conversion
1 | ON OFF 82’; 8::““; $1 is turned off, and C| is charged by two constant current suppties IM and | L.
g - D/A conversion of 16-bit digital data.
5 OFF ON {Sampling)

S1 is turned off and S3 is turned on to take power accumulated in C) into CH.
{Holding) ' .

OFF

s OFF OFF | Charging potential of CH just before turning off 53 {turning on $2} is held.
{Discharge) Resetting operation
OFF S1 is turned on and C| is discharged until reference valtage VRS is obtained.
4 ON ON R2
4k O
= ——X == Xh= -
Ves R1 Voc £k O 5 33V
Tahle 8—2

® Timing chart

LRCK l ) l_—
wex WWMWMMWWMWWW

e H ! 'L th data JIA‘ ! ! 'R ch data 3'
[ f : . \ R }
DATA XS0 7 IO EOBONCO0DR0600600 . DNOOO00006000060
g ¥ — r - ;
v ! I [ Effective data N ; j Lo .
' ' : | | ) . .
p—Ti— b Ty {4} i)
' f . :
h integratin T T : 1 N
Ld ":,:::"i;}g | Holding ' ! Resetting I iW Holding X
Sampling/Halding ' $ampling ) vt Holding ' - Sampling
operation ) i ! h ! Il
Ty [ L T —— Tyi2} - ]
R ¢h intagrating - Caunting 1 " N t T : [Counting.
aperation Retatring I I_,-—-—"_‘_—-_‘_‘—: Helding v | I Aesetting l ]_/
Ssmpling/Holding . Holding | ' Sampling | ! Holding :
T - — r
i , .
: \ I — T
v I
Lch ; AN :: - _ 1 t
< T - T -
|
: N : |
" ‘-—4 i .
. Integrating operation . . /
' | \
RAch gl \ :/ 3
I

Fig. 8—4 Timing chart in case fBCK = 64fLR

9. Driver STA341M (X25-331X-XX : 025)

9—1. Terminal connection diagram 9_2. Equivalent circuit
I
2 8 3 7 4 3
5
E : Emitter .
1 2 3 4 5 & 7 8 B : Base Fig, 9-2

CN Bi Bz B3 Cp E3 Ez2 Ei C : Collector

Fig. 9-1 -
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MECHANISM OPERATION DESCRIPTION

Mechanisim operation description

Fig. 1 shows the mechanism posiiicning in the STOP
mode. The OPEN/CLOSE operation when lpading the
disc is described below.

Note :

In the operatiop 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 directian of the tray
{Tray CLOSE).

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

Disc motor ass'y (45) Lifter arm (9)

Y

Chassis (801}

1. OPEN/CILOSE operation

The center of the OPEN/CLOSE iug detection leaf
switch installed on the PC board (J25-5506-02(A/3))
on the rear of the mechanism is pressed to the right by
jower side of the tip of the black switch arm (6} installed
on the slider ass’y [11) when the tray is closed, and the
information is transferred 1o the microprocessor. This
status is called the tray CLOSE operaticn. The operation
from this status to the condition when the tray is comple-
tely opened by pressing the OPEN/CLOSE key is described.

Tray {34)

: ]

pra |
20

Main gear {12} _|

Gear (13} ]

Beht {17}
Loading DC T
motor {43) T

Slider ass’y (11)

OPEN/CLOSE
detection leaf
switch {S1)

Laser
pickup {28)

T
L© |

Slider tension coil spring (22)

Clamper arm {8)

Fig. 1 Tray closed status
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MECHANISM OPERATION DESCRIPTION

As shown in Fig. 2, loading DC motor (43) rotates in
- the direction of the black arrow @) and. transfers the rota-
tion of the black arroweto the gear {13} via the belt
{17}, and also rotates the main gear {12} in the direction of
the black arrow @) 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 e .

Fig. 3 shows the movement af protrusion A of the slider
ass’y(11) in the direction of the black arrow € until the
tray is completely opened.

The slider ass’y{11} releases the QPEN/CLOSE detec-
tion leaf switch(S1) from the CLOSE condition and pulls
the foot section of the clamper arm{8) in the direction of
the black arrow 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 refease condition from the disc clamping condition.

CLOSE operation

OPEN/CLOSE
detection |eaf switch{S1)

Slider ass'y {11}

ﬁ
N .‘%
I, r
k MM ““

e

‘53

Loading DC
motor(43)

OPEN CLOSE

Slider ass’y protrusion A

Fig. 2 Loading motor rotation transmission

Clamper arm{8)

1‘\
\
Support

.
U 0

1 s
o) &(3'6’ \\®

|l \
=
9 [ \
/ OPEN/CLOSE detection

leaf switch({S1)
Loading DC motor{43)

The foot of the clamper arm{8) is
inserted into the groove of the
slider ass’y {11},

7/

L /\ w Yt Main gear{12)

K

Protrusion A

CPEN CGLOSE

-

Fig. 3 Clamper arm operation
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MECHANISM OPERATION DESCRIPTION

Tray {34)

Fig. 4 shows the candition when the tray is completely
opened. The tray is “‘sloped’” as shown in the figure. When
the tray maves 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 STOP condition, then in-
forms the microprocessor that the CPEN operation has
completed and 1o stop the rotation of the loading DC
motor{43}.

Fig. 5 shows the OPEN operation until the disc is lifted
from the turniable and placed on the disc tray so that the
disc is removed from the player. These operations are per-
formed almast 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 tray(34) incorporates the lifter arm{9) which is
required to support the disc when the tray is opened/
closed and the lifter slider(10) which drives the lifter.

When the iray is opened, the stider ass’y (11} is shifted
in the direction of the black arrow o In the slider ass'y,
lug a is installed to slide the lifter slider horizontally (to-
ward the teft and right}. And the lifter slider (10} is always
pulled in the direction of the black arrow (g 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{1Q) has grooves on its left and right
ends 1o tift the lifter arm up/down.

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

56

CLOSE In the stider ass'y {11},
|4 the stopper Is installed on
OPEN this section so as not to be

removed when the tray is opened.

White colored
protrusion

OPEN/CLOSE
detection leaf
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



MECHANISM OPERATION DESCRIPTION

Fig. 6 shows the operation of the main gear{12) which
actually performs the OPEN/CLOSE operation of the tray
described above. )

In 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 triager 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 rotaied approx. 360 degree from the
STOP paosition. 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 gaar (12) cam
surface. To prevent this, the white colored 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 puiled in the right direction
{viewd from the front} by the slider tension coil spring (22)
and the arm pressure coif 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

Note : 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.

White roller
attached to the
slider ass’y {11}

_Two deep teeth
trigger the gear
racks of the tray

Protrlusion A T‘ colored rofler

Main gear(12)

-

The main gear (12) begins engag-
ing with the gear racks of the
rear of the tray to open the

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

Fig. 6 Gear (12) operations

Fig. 1 Removing the clamper arm
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MECHANISM OPERATION DESCRIPTION

22, Attaching the clamper arm
1) Insert the foot section of the clamper arm into the
groave of the slider ass’y | e ).

" 2) At this time confrim that portrusion A of the clamper

58

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

(Q).

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 arrow o , pull out the tray in the di-
rection of arrow 0 to remove it (e ).

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

Calmper arm(8) 3<% Protrusion A

Arm pressure
coil spring(24)

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




MECHANISM OPERATION DESCRIPTION

2-4. Attaching the tray o

1} Attach the éollars firmly on both sides of the tray to

- the four section supporting and guiding "the tray as
shown irrthe 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 automatically 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 OPEN/
CLOSE detection ieaf switch on the back of the tray
might be bent down.

Fig. 4 Attaching the tray

Slider ass'y tension
coil spling {22)

Slider ass'y (11)

Fig. 5 Removing the slider ass'y

59



MECHANISM OPERATION DESCRIPTION

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
screwdriver by lifting the slider ass'y stightly in the direc-

tion @ 50 that the white pin of the switch arm is set at the
position as shown in @

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

Switcharm

Screwdriver B'lack W:him
PC board pin pin
(J25-4904-02) @ @

(A/3))

White pin

Black pin

Fig. 6 Attaching the slider ass'y
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ADJUSTMENT

DP-47

TNPOT

) QUTPUT PLAYER ALIGNMENT
" No. ITEM SETTING SETTING SETTING FOINT ALIGH FOR FlG
‘ Short-eircuit pins
TEST and turr power [Fhen the power is frod
on to enter the Test 0.2 to 0.3mW, RF
Apply the sensor mode. Press the level is 2.0Vp-p or
1 LASER PO¥ER - section of the optical | SEARCH kev to move more, TE(serve open)
power meter on the the picup to the - is 1.5¥p-p or more | (a)
pickup lens. outernmost position. and the diffraction
Press the CHECK key, "grating is aligned
the LD should emit correcily, the pickup
light, Check that is acceptable,
the display is "03".
Conneet a frequency | Press the STOP key, L5
2 YCo - counter to pin 9(PLCK) | and confirm that (X25-331) 4, 30MHz (b)
(X25-331) the display is “017.
Enter the test modd
Connect an cscilloscopd by turning Power
as follows, OF while shorting TE.BALANCE Symmetry between
3 TRACKIKG ERROR Test disk CHi: RF the Test Pin. VR2 upper and lower (c)
BALANCE Type 4 (X29-1890 pin 1) Press the CHECK key; (X25-1830) patterns,
Ch2: TE land confirm ihat the or DC=010.05V
{X25-331 pin 1) display is "03".
Connect an oscilloscopg
as follows.
FOCUS ERROR Test disk CHi: RF FE BALANCE
4 BALANCE Type 4 {X29-1890 pin 1) PLAY YR1 Optimun eye pattern | (&)
CHZ: TE (X28-1890)
(X25-331 pin 1)
Test dise Type 4 Use a servo jig. or
Apply lkHz, 0.5Vrms conneet an oscilloscopd FOCUS GAIN
5 FOCUS GAIN signal to CN5 pin Z or AC voltmeter to pin PLAY VR1 50m¥ras {e)
of PC board 1 of CN9 via a 47k, (X25-331)
(X25-331) 470 pF LPF.(X25-331)
Test disc Type 4 Use a servo jig, or
Apply 1kHz, 0.5Y¥rms | connect an oscilloscopq TRACKING GAIN
6 TRACKING GAIN signal to CN5 pin 4 or AC voltmeier to pin PLAY YR2 50mVrms (e}
of PC board 5 of CN5 via a 47kQ, {X25-331)
(125-330) 470 pF LPF.(X25-331)

(Note) Type 4 disk: SONY YEDS-12 Test Disk or equivalent,
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REGLAGE

ITEM

REGLAGE
D' EKTREE

REGLAGE
DE SORTIE

REGLAGE DE LA
LECTURE

POINT
D' ALIGNEMENT

ALLGNEMENT POUR

FIG

1 PUISSANCE LASER

Appliquer la section

détecteur du compteur

de puissance optique
sur la lentilie

Court-eireuiter les
broches TEST et
metire 1" alimenta-
tion ens e¢ircuit pour
entrer en mode de
test, Presser la touq
ehe SEARCH pour dép-
lacer le capteur jus-
qu' 4 la position la

Quand 1’ alimentation
est de 0,2 a 0,3n¥,
le niveau KF de
2,0¥c-¢ ou plus,

TE (asservissement
cuvert) de 1,5Ve-c ou
plus et le réseau de

(a)

du capteur, plus exierne. Presser diffracticn aligné
la touche CHECK, correctement,
la dicde devrait eéme- le capleur est
tire de la lumigre. acceptable,
Vérifier que 1" affi-
chage est " 03 ",
Raccorder un Presser la touche
compteur de fréquence | STOP ei s assurer L3
pA veo - 4 broche 3 (PLCK}. que 1" affichage (X25-321) 4, 30Nz (5}
(X25-331) est " 01",
Entrer en mode de
test en mettant
Raccorder un 1"alinentation en
oscilloscope comme suit.] eircuit toub en Symetrie entre les
BALANCE D' ERREUR Disque test CHl: RF court-circuitant TE BALANCE formes supérieure et
3 D' ALIGNEMENT Type 4 (X29-1890 broche 12 la broche tesi. VR2 inférieure ou (e)
CH2: TE Presser la touche (X29-1890) DC=0%0,05V
(X25-331 broche 17 CHECK et &' assurer
que 1" affichage
est " 01",
Raccorder un
oscilloscope comme suif.
BALANCE D' ERREUR Disque test CHL: BF FE BALAKCE
4 DE MISE AU POINT Type 4 (X29-1890 broche 1) PLAY YR1 Forme optimum @
CH2: TE {X29-1890)
(X25-331 broche 1)
Utiliser un gabarit
Disque test Type 4 | d asservissement ou
Appliguer un signall raccorder un oseillo- GAIN DE
5 GAIN DE MISE AU 1kHz, 0,5Vras secope ou un voltmétre PLAY KISE AU POINT 50mVrms (el
POINT 4 la troche 2 de CC & la broche 1 ¥R1
CNS sur la plaqueitd de CN5 via un FPB de (X25-330)
x26-331. 47k, 470 pF. )
Utiliser un gabarit
Disque test Type 4| d asservisement ou
Appliguer un signall raccorder un oseillo- GAIN D’ ALIGNEMENT |
6 GAIN D’ ALIGNMENT 1kllz, 0,5Vrns seope ou un voltmétre PLAY VR2 50rY¥rms (el
i la troche 4 de CC & la brocke § (X25-331)

CN5 sur la plaqueilq

de CNS via un FPB de

X25-331.

470, 470 pF.

(Remarque)Disque de type 4:Disque test SONY YEDS-18 ou équivalent




ABGLEICH

| DP-47

paRfilter anschlieBen,

) EINGANGS- AUSGANGS- SPIELER- ABGLEICH-
NR. GEGENSTAND  EINSTELLUM EINSTELLUNGE EINSTELLUNG PUNKT ABGLEICRUNG ABB.
‘ ‘ Die Stifte TEST
kurzschlieBen und
die Spannungsversor- Yenn bei einer
gung einschalten, Spanrung von 0,2 bis
um den Test-Modus 0.3 a¥ der RF-Pegel
Das Sensorteil zu aktivieren, 2,0Vs-s oder mehr,
des optischen Die Taste SEARCH TE (Servo-Offen)
1 LASERLEISTUNG - Leistungmeters aul | driicken, um den Ab- - 1.5Vs-s betrigt und | (2D
‘ die Aufnehmerlinse |nehmer ganz nach aulen das Beugungsgitter
ansetzen. zu bringen. Die Tastg richtig ausgerichtet
CHECK drilcken, dann ist, ist der Abtaster
muB die LD Licht ab- in Ordnung.
strahlen. Prufen, daf
" 03 " angezeigt wird.
Einen Frequenzzidhler Bie STOP-Taste dricken
an Stift 9CPLCK)  lund prifen, daB “ 91 " L5
2 ¥Co - anschlieBen. auf dem Display (X25-331) 4, 30MHz (b)
(X25-311) angezeigl wird.
Den Teststift kurz-
schiieBen und dabei
Ein Oszilloskop die Spannungsversor-
wie folgt anschlieBen:| gung einschalten, um Symmetrie zwischen
SPURHALTEFEKLER- Testdisc Kanal L: RF den Testmodus zu akli+ TE BALANCE oberen und umteren
3 AUSGLEICH Typ 4 (X29-1890 Stift 1) vieren, Die CHECK- YR2 Mustern oder {e)
Kanal 2: TE Taste dricken und (X29-1890> Gleichsirom
(X25-831 Stift 1} priifen, daB " 03 " DC=0%0, 05V
auf dem Display
angezeigt wird.
Ein Oszilloskop
wie folgt anschlieBen: FOKUS-
FOKUS- Testdise Karal 1: RF FEHLERAUSGLE!CH
4 FEHLERAUSGLEICH Typ 4 (X29-1880 Stift 1) PLAY VR1 Optimales Augenmuster (d)
Kanal 2: TE (X29-1890)
(X25-831 Stift 1)
Eine Servo-Lehre ver-
Testdise Typ 4 wenden oder ein
Ein lkHz, 0,5¥rms | Oszilloskep oder einen FOKUSYERSTARKUKG
5 FOKUSYERSTARKUNG | Signal an Stift 2 | Wechselstrom—Volimeter PLAY ¥Rl 50m¥rms (e)
von CNS an platine lan Stift 1 von CN5 tibeq (X25-331)
X25-331 anlegen. | ein 47k%, 470pF Tief-
paBfilter anschlieBen
Eine Servo-Lehre ver-
Testdisc Typ 4 wenden oder ein
Ein ikHz, 6,5Vrns |} Oszilloskop oder einen SPUHALTE-
6 SPURKALTE- Signal an Stift 4 ! ¥echselstrom-Yolineted PLAY VERSTARKUNG 50mV¥rms (ed
VERSTARKUNG von CN5 an platine jsn SLift 5 von CN5 iiber VRZ
X25-331 anlegen, ein 478, 470pF Tief- (X25-331)

(Hinweis) Typ 4 Disc: SOKY YEDS-18 Testdise oder Aquivalent.
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DP-47

ADJUSTMENT/REGLAGE/ABGLEICH

DIFFRACTION GRID ADJUSTMENT/REGLAGE DU RESEALU DE DIFFRACTION/BEUGUNGSGITTER-EINSTELLUNG

Correctly adjusted wavefarm
Forme d'onde correctement réglée
Richtig eingastellte 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 Spurhaitefehler-Wellenform

Oben : 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 correctement réglée
Richtig eingesteltte Wellenferm

Upper : RF signal 1V/div.
Lower ; Sub spot beam signal 0.1V /div.
C.5us/div.
Supérieure : signal HF 1V/div.
Inférieure : signal de rayon spot auxijliaire 0.1V/div.,

0.5us/div.
Oben : HF-Signai 1V/Teilung
Photo 3 Unten : Nebenpunktstrahl-Signal 0,1V/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 auxiligire 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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RF

per;l is
grating
eptable,

ao
ao
Optical power meter

5Vp-p or more and the diffraction
Pickup

: When the power is from 0.2 to 0.2mW
levet is 2,0Vp-p or more, TE (servo o

i
is aligned correctly, the pickup is acc

»

{a) LASER POWER

PC BOARD VIEW (COMPONENT SIDE VIEW)
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Refer to the schematic diagram for the values of resistors and capacitors.
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Q [ r N s
X25-331X-XX X29-1890-00
IC6 ) 1c9
B c £ 1-5 ov 1.2 5.1v B8 c E
a1 58V 8.4V 5.2V 6-10 5.1V 3 2.1V Qi 4.8V 0.7V 5.1V
I "2 0.6V sgv av 1-13 | ov ) 5.1V az a7V ov ov
Q3.4 | —56v | —86vV | ~5OV 14 —4.1v 5 ov
as 8.7V 8.3v 6.1V 15 51V 7 26V
Qs —6:8Y | —86Y | 6.V 16 0.1V 8 4.2v 1Ic1
07,8 7.7V 5.1V — 17 —5.0v 9 ov 1-3 ov
o9 —79v | —5av | —asv 18 - 20 ov 10 5.1V 5 4.8V
o010 | -30.6Y | —325v | 300V 21 —0.7V 1 30V [ —5.0v
an —55v | 306V | —5.0V F 22 ov 12 27V 7-13 v
QizZ, 13 o7V avy v 23 —06Y 13 5.1V 15 11V
Q14,15 | —6.1V ov ov 24.25 ov 14,16 | ~5.1v 16 1.3v
[ 5.5V —6 1y 6.1V 26 51V 16 —0.8Y 17 —_50v
a7 —6.1V 3av —6.1V 27 —0.6V 17,18 ov 18 —02v
a1g 0.6V 84V av 28 - 30 oy 19 —0.8V 19, 20 Qv
Q19 06v. | —B6V oV 7 20 ov 21 3.V
Q20 0.6V 2.1V v 1_3 oV 21 5,1V 22 ov
Q23 —0.7v B4V ov 3 01y 22 ov 23 —35v
Q24 —0.7v | —B6V ov 5 23y 23 —37v 24,25 ov
Q26 asv .| sav 5.1V & 45V 24— 26 ov 26 0.8V
Qz7 —7.3v 5.0V ov P ov 77 0.8V 27 4.3v
28 5.8v 8.4V 52V 9 2.5V 28,29 av 25 0.3V
Qz9 ov 0.7V ov 0 oV 30 —0.6V 29,30 51V
o3 oy 4.2v ov 1M 2.5V Ic10
12 av 1-4 | —11.7v
G s o 13-15 5.0V 5 ov
Q21,22 ov v av 16 4.0v 6 26V
17 4.5V 7.8 ov
azs 18 ov g 5.0V
7 B.av 19 5.1V 10— 13 ov
2 0.5V 20 oV 14 —16 6,1V
3 —_05V 23,24 oV 18 0.6V
4 ~1.1V 25 2.6V 19 5.1V
5 —8.6V 26 oV 20 0.6V
W | 28 ov 21—-24 oV
o1 2 29-32 | 08Yv 75-28 | 5.1V
P— o 33 5.0V 30 1.3V
2 YTy 34, 36 27V 32 ov
— ov 36 2.3V 3538 ov
= a1y 37 4.3v 39 50V
36_4da | 2.4V 40 - 48 | —26.6V
1c4 a5 27V 54 227V
! —74Y 46 23V 5 TR
2 53Y 47 2.4V 56 —30,0v
3 4.2v a8 2.8V 57 —5.0V
4 —87Y 49 4.3V 58 —-22.9V
5.6 ov 50 2.0V 59 156V
7 0.8v 51 1.3V 61 157V
8 8.58v 52 ov 62.63 | —22.0V
IC5 S3 1.8v 64 §2v
1 av 55 ov en
2,3 26V " 50V - — v
4 —87v 57 — 59 ov 2.3 o
5.8 ki Ice 4 86V
7 0.6Y 17 24V 5,6 3.0V
i 8.5v 8.9 27Y 7 5.9V
10. 11 0.6V ) B4V
12 ov
13,14 0.6V
16 2.7V
16 2.2V
17 a3V
18 70V
19 2.3V
20 20V
21 a3v
22 Z8Y
23 24V
24 5.0V
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@0
{a} LASER POWER

: When the power is from 0.2 to 0.3mW, RF
level is 2.0Vp-p or more, TE (servo open) is
1.5Vp-p or more and the diffraction grating
is aligned correctly, the pickup is acceptable,

Pickup

-

Optical power meter
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@

AC Voitmeter

BLK/W

SLK

POWER

{s) FOCUS GAIN

I.PF

1 50mVrms

47kg,
470pF

AC Voitmeter

m - R

Oscilloscope - J . :

- "4’.2)—7_
I

Oscilloscope
{c} TRACKING ERROR BALLANCE g o
: Symmetry between upper and /-\ E o - ﬁ
UPF lower patterns, or DC=010.06V / § T e S Povime
Spin 17K {d) FOCUS ERROR BALANCE oo
470pl£ {e} TRACKING GAIN : : Optimum eye patiern go 6o coo]| | .
: BOmVYrms o or
(2% o
CDM- IOA Y
- 1
DISK MOTOR MECHA ASS'Y I
I FEED MOTOR , o
BLU O B [ Acene
A YEL S ks 2T L
CLOSE T
=)
= _ GND
PICK UP OPEN ]
‘9 C RED | SJ .
ik | —@E F
% ©  aLu TRAY —
——$+ | MOTOR =2
YEL o Oo % EII
-1 - i s, "o
i o (&)
| =
i
|
o ' X92-1220-00
A
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=
[
3
o
k_

{b) VCO
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Refer to the schematic diagram for the values of resistors and capacitors.



AK

X25-331X-XX X29-1890-00
. Ice Ice

. B8 C- E 1-5 ov 1,2 5V [ 4 E
Q1 5.8V 8.4v 5.2V 6-10 5.1V 3 2.1V m 4.8V 0.7V 5.1V
Q2 0.6V 5.8V oy 1113 ov 4 5.1V az 0.7V ov ov

03,4 | —56Y | —88Y | -BOV 14 —41v 5 ov
Q5 6.7V 8.3V 6.1V 15 5.1V 7 2.6V
Qas -68V | —8.6V —6.1V 16 0.1v 8 4,2y (]

Q7,8 | v 51V - 17 ~5.0V 9 v 1-3 oV
9 -79v [ —s1v | —Bsv 18— 20 ov 10 51V 5 4.8v
Q0 | —306v | —325v | —300v . 2 —0.7V 11 30V 8 —5.0V
an —55Y | —30.8V | -5.0V 22 ov 12 2.7V 7-13 ov

Q12,13 | oav ov v 23 —0.8V 13 5.1V 15 -1V
Q14,15 | -6V ov ov 24,25 ov 14,15 -5.1V 16 1.3V

Q16 5.5V —B,1V 6.1V 26 5.1V 16 —0.6V 17 5.0V
Q17 —6.1V 3.4V —6.1V 27 —0.6V 17,18 oV 18 —0.2v
QiB 0.8V 8.4v v 28 — 30 ov 19 —0.8V 19, 20 ov
Q19 0.6V — 8.6V v Ic7 20 ov 21 3.1V
Q20 0.6V 2.1V oV 1-3 oV 21 5.1V 22 ov
23 —0.7V 8.4V v 4 0.1V 22 ov 23 —~3.5V
Q24 —07v | —B&v ov 5 4.3v 23 —37V 24, 25 ov
Q26 4.5V 51V 5.1V 5 4.5v 24 — 26 ov 26 0.8V
27 —7.3V 5.0V ov 8 ov 27 —0,8V 27 4.3V
Q28 5.8V 8.4V 5.2V ) 2.6V 28, 29 oV 28 0.3V
Q29 oV Qv v 10 ov 30 —0,6v 29,30 51V
Q31 ov 42y ov 11 2.8V 110

12 ov 1-4 | —119v

G s D 13-15 5.0V 5 v

an,22 oy oV ov 16 4.9V 6 2.6V
17 45V 7.8 ov

a% 18 av 9 5.0V
1 8.4V 19 5.1V 10-13 ov

2 0.5V 20 ov 14—-16 | BV

3 06V 23, 24 oV 18 0.6V

3 v 25 26V 19 5.V

5 _B6V 26 oV 20 0.6V
5—8 ov 28 ov 23 — 24 ov

11,2 20-32 | oav 2628 | 58V

r— Y, 33 5.0V 30 1.3V
n eV 34,35 2.7V 32 Qv

57 ov 36 2.2V 35 — 38 ov
. Pt 37 43V 39 5.0V

3844 | 24v 40—4d8 | —26.5v

Icd 45 2.7V 54 —22.7V
1 —7.4V

46 2.3V 55 —11.7V

g i;: 47 2.4V 56 --30.0V

48 2.8V 57 —E.OV

4 —&7y 19 4.3V 58 | —22.7v

5;‘,6 U"’;’V 50 2.0V 50 | —156v

3 By 51 1.3v 61 —16.7V
. - 52 ov 62,63 | —22.0v
Ic6 63 1.8v 64 5.2V
! ov 55 ov ic1s

2,3 2.6V % 5.0V : v
4 -8V 57-59 | ov 2.3 ov
56 oV 1c8 4 —B6v

7 08v 17 2.4y 5,8 3.0V
. 8 8.5v 8,9 23V 7 5.9V
10, 11 0.6V 8 BAV
12 ov

13, 14 0.6V

15 23V

16 2,2V

17 4.3V

18 2.0V

19 2.3V

20 2.0V

21 4.3v

22 28Y

23 2.4V

24 5.0V
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EXPLODED VIEW (MECHANISM)

M2.6x8

M2xi2 (Bi)

@ 2.6x6 {Br-Tap
M2x2.5

#2.6x8 (Br-Tap)
© M2x6

(25MC 300

808

: NQ9-189B- |5
. NQ9-1899- 05
P N35-2012-46
. NB7-2606- 486
T N39- 2025-46
. NBT - 2608 -46
. N09-1532-05
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EXPLODED VIEW (UNIT)

(x25)c/6)

SYSTEM
CONTROL

5TQP PLAY/ PAUSE
S

I FLI |

MEMORY

[si3]

CHECK CLEAR

OPEN_ TIME SEARCH SKIP ——
FCLB3E OISPLAY REPEAT ma e 'keo ool

S16(SI7|518]519 (520 521 | 822

J @3x8  (Bi-Top)BLK . NB9 -3008-45
K ®3x6 (Bi-Top) ! NG9 - 3006 - 46
® 23,8 P NO9~1515~05
M M3x6 . N30 -3006-46
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* New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts Ne. ne sont pas fournls,
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

DP-47

Ref. No.
PRES

Address
i@

New
Parts

&

Parts No.
# A % B

Description

BB R/A B

Desti- Re-
nation imarks

] e

DP-47

10 METALLIC CARINET
&I # 20 FANEL
pie ﬂ¢9 01 FAMEL (TRAY)
Ba&-0072-03 WARRABNTY £ARD K
- Ba6&-00% 3 WARRAMTY CARD UUE
Ea&-0095 -0 WARRANTY IZARD LUE
- Ba6&-00%96-13 WARRANTY LARD X
Baé-01z1-103 WARRANTY CARD F
Hd& {1 WARRANTY CARD £
‘ WARRANTY CARD T
# ]‘9851 Dﬂ IMETRUCTIAN MANUAL (ENMGLTEH)
¥ 'Hﬂirwﬂﬂ INSTRUCTTON MANUAL (FRENZH) FMXE
* INSTRUZTIAN MANUAL (SFANTSH) M
£ INSTRUCTIBN MANUAL (G-D-1) k=
* INSTRUCTISN MAMUAL (ARARTL) M
LAUTIRN CARD (PRE-ZET 120V) L
EAUTIAN CARD (FRESET220-240) | UE
SERVICE DIRELCTORY LIUE
214 10 1050505 AUDIR TRRD
alh 1 = 30~-13%2-050 CERD WITH PLUG
- # [ HO1-7B08-04 ITEM CARTAN CASE
# | H1O-3&64-02 FRLLYSTYRENE FRAMED FIXTURE
- # [ HI0-3665-02 FOLYSTYRENE FRAMED FIXTURE
# [ H11-0016-14 RENE FRAMED HEARD
H20-0417-14 DEVER (460X370X3603 M
# SHEET
BAG (730X3S0X0. 03) KPLLEX
BAG (730X350X0. 03) TE
BRG (235X350X0. 03)
e 15 FRAT
0367915 INGULATER
A 006305 FRWER CTRRD BUSHING
JE1-003%-03 WIRE BAND
23 1 29320003 KNBE ASSY (FEUER)
A 3y, LOT-5161--0% PRWER TRANSFERMER ( 120V) KP
A 2D LI 516005 PERWER TRANGFBRMER (230U XTE
& =1 LO1~51 64-05 FEWER TRANSFERMER(115/2300), LiIMUE
L =D N9 -1 515135 TAPFING SCREW  (3X8)
OPERATION UNIT (X25-3270-11)
2el) 1z ® | AEE-0970-03 ZUR PANEL A%S
244 el | BO3-2430-103 DRESSING FLATE (DISPLAY}
CHL E 10290408 FLAT CABLE CRNNECTER
248 2l CRP-2654-04 KNEE (BUTTEN)Y  P-ME . PREGRAM
afy a7 £ G4~ 1064--05 FUSH SWITCH  (STRF.PLAY/FAUSE)
513 -2 32 240106415 FUSH SWITCH  (P-M8. SEARCH)
Bl -6 DIADE
DL -6 DIBDE

E: Scandinavia & Europe K:USA
U: PX(Far East, Mawai}  T:England
UE : AAFES{Eurcpe}
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P: Canada
M: Other Areas

X: Australia

A\ indicates safety crifical components.
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» New Parts

PARTS LIST

Parts without Parts No. are not supplied,
Les artlclas non mentlonnes dans le Parts No. ne sont pas fournis.
Talle ohne Parts No. werden nicht gellefert.

Ref. No. {Address|New Parts No. Description Desti- |Re-
Parts : nation imarks
PREE (&t B | & I B A/ 88 + |
Fi.l 1 FIFL10ME FiLURRESTENT THDICATER  TURE
ELECTRIC UNIT {X25-331X-XX} 0-11: K,P 0-22: UMUE 0-71:X 0-51:T 2-71:E
Ay 21 2910647 L. } EI AN [BRRRRREIE 3
[e -4 1LKAs . A
125 I %-'EMKN} LWy
£t N . 1l
e 1Ly
cB Pty Lo
-9 iE 2
Ci0 »13 U &, 3WY
riz2 -15 . *AOUE 1Y
C16 CEQAKKT Y1 DOM 1 ﬂl JE A5
17 CEQ4KWOTIZ1M R30LF
s CEO4RWIVI00M | DU 30
1212 LEDAKWDIII M SA0UF e 3
[ u] CEDAKWICI0IM LOOUF 1éW
2l CEQ4KWIHIONM {O0OUF SWY
CKASFFIHI03Z 0.owuE 2
I E_I'J4M~|] Vi HUF"I 1OUF 35U
viify : 2N 0. 022U Z
Q.o1our 2
~33 l'lW]’?F 11 Hr J F E\]I Y& IY 1600 J
L34 .35 CEOAKWLHART?M (RN 4, PLF S0WY
L34 .37 CEF2FVING AT b “F J
38 .37 r.F"Ule' ’." [ N RPN ISR |
can .41 5F CERAMIL 330PF J
Ca2 .43 M SE0RF J
cad a5 M~ 0. 027UF 3
Ldl 47 y CERAMIT Z70PE J
Cag .49 - ‘FUH-IHH 3 1 0. 030UF  J
250 .51 CEO4WIHARTH 4. FLF S0WY
Ch4a 55 CKASFRIHLO2E LOOIDRE K.
NN SOWY
L&l Z
Céi 263 : D
L&d H}f]ﬂ? F
6S 22 OUF 1 f;l-JU
Céads CERAMIC LO00FF K.
aT CERAMTI l] N2z 2
CiuE3 ME LOLIE J
67 [ . ‘ CLECTRA LI £ 3WY
(N LK ASFRTHEIRK CERAMTC 3300PF K
(M3 Dflltld} AlnLM ANININT 1OWY
CASEFIHIN3Z 0.0100F 2
CEQAKWI VM 10UF 3
1 Bé CFR2FVIHINAT - 0. 010U )
CHASFF1H103Z LERAMT 0. 01ous 2
CKASFFIH2234 CERAMIT . I'TF'F-‘UF' 7
FULH1Z4J ME 0. 12UF J
CLASFS CERE 1O0FE J
2E04KW 33LF LHWY
» 94 CEADFRIH; AROORE [
5 CUASFUS TH0S00 CERAM I I
£ CrASFUY N330S DERAMIL J

E: Scandinavia & Europe  K:USA
U: PX(Far East, Hawgi)  T:England
UE : AAFES(Europe)
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P: Canada
M: Other Arpas

X: Austratia

A\ indicates safety critical components.
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* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

.Les articles non mentionnes dans le Parts No. ne sont pas foéurnls.
Telle chne Parts No. werden nicht gellefert:

Ref. No. |Address|New| . Parts No. . Description Desti- [Re-

Farts nation |marks

PHEEE L X |§ B a0 % B B e B/8 % #* o | O
ras Z20PFJ

=7 g 1 Hr 214

L6 0. 12UF o

1030 100OUF 10WY
cach 33UF L&WY
R a UF SOWY

0.010uF g
0, 22UF  S0WY
150RPF J

: ATODFF 7
7,109 B200PF  J
109 0. 47UF 50U

0110 0. Q10UF 7
£l FI0PE
HEE BV
£133 K
r11a J
C115 S
5116 3. 3l S0WY
117 1UE S0WY
118 0. 10uF  J

133408 MF--ELE 47 1EWY
FUTHAPET MF 0. navlE  J
LiH2205 CERAMYC 2eFPF J
SF9REYTHI0ET FF 0. 0LOUFE J
CEDAKWIHRATH ELECTRE 0. 47UF HWY

1000PF K
Z200FF ke

[HE - 0. 15UF J
SEBLHIOZE s 1000FF i
DakWIHO10M T 1. OUF S0WY

214k 11 00M 10UF 3GWY
100U 10WY

0. 010U £

2D * AL PAWER ZARD K
Z AL FRWER CERD F
2D Al PRWER TRRD X
20 AL PRWER TRRD T
20 AL PEWER CERD LIMLE

LM E11 FLAT CABLE CHNNELTRER

"l £l FLAT AL SANNECTER

J200 =1 £33 ) FHENE J E2F BUTPUT

J3E00 2D }El]-w[]].iudmfib MINTATURE PHENE JACK (3F)SYNCRE

JE1-0307-05 WIRE BAND

.1 SMALL. FIXED INDUCTER(Z, ZUH.M)

L3 SMALL FIXED INDUCTRR (2. 2UH. M)

|4 (] - SMALL FIXED INDUCTER(1UHSM)

L5 L. 32-0320-15 ASCTLATING TURIL

X1 (71 178-05 CRYSTAL RESEBNATER

R110) ~FREQF F'n 12 J o2l

[ P Ak B Lﬂ.«r]J H ~PRAJFE RS 18 J 2W

VR -2 318605 TRIMMING mr (1K) T/F GAIN

&1 1n FUSH SWITECH (PRWER TYFES .

52 a0 SLIDE SWITCH (PEAWER TYPRE) LMLUE

E: Scandinaviz & Europe  K:USA P: Canada

U: PX(Far East, Hawaii}  T:England  M:Cther Areas
UE:AAFES{Europe}  X: Australia ‘ A\ indicates safety eritical components. 81



DP-47

* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Los articies non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
: Parts ‘ nation [marks
PHES o B | ¥ H e % = B a8 A8 K% f )| %
By -4 DEMI1IAL DIRDE
DS .6 : DIADE
b7 DINDE
na LIEDE
1) DI8DE '
D% ZENER DISDE
o7 ZENER DIADE
D10 .11 : ZENER DINDE
DIO -1 F\D( HF 1(2:#‘) ZENER DIGDE
D1z HZSS, 15 (B2) ZENER DIRDE
L ) KRS, 1JS(R2) ZENER DISDE
D13 HZG5. 6N (H2) ZENER DISDE
D173 R J HES RS ZENER DIRDE
D14 : DINDE
D14 DIBDE
nL? VARTSTER
Dig3 -z DIADE
D18 ~28 DIADE
bR DINDE
D31 -35 DIRDE
D3l ~35 155174 DYSDE
D36 HZ58. 25 (B ZENER DINDE
Dié RDBE. 2J5 (B2) ZENER DIBDE
37 DEM1Al DIRDE
D3+ oohG6R DIRDE
i .2 M52 18- : TZCRP AMP X2
4 .5 MER 18P ICCER AMP X2}
N XA 2445 IDCRERVA STENAL. FREC
ey CXDLLISNZ IC{DIGITAL SIGNAL PRE
e o351 6AE-15 IZE2KXB RAM)
ce TDET20N TCCIARIT HI-FI D/7A CONVERTER)
30 | UPD7S20800W--186 [EMTCRBPRACES SR
Gl ME 188 TOORFP AMP XY
e NIMAL6G0D TECRP AMP X290
1 28D1266 (0, F) TRANS IS TER
(K 21 PANE(0.R) TRONSLETHR
& 2S4S () (L. P) TRANSTSTAR
A3 .4 &aﬁ“)‘;d(l KO TRANSTSTER
15 2502003 0L KD TRANGTSTER
e -8B ZEAF54 0L KD TRANZISTER
[ "‘l 20030k TRAMNS IS THR
L0 SRPSA (LKD) TRANSTSTER
R11 '.uﬁ( J3AYNF) TRANSTSTER
L1 25F '?Hia(l'i R} TRANSISY
RLZ ~15 2502878 (R) TRANS
& DTALZ4EN DIGITAL TRANSTSTRR
L 25017405 (0. R/) THRANSISTHR
Ly 250745 (M) (L) . TRANST!
nie 2508872 (71, P) TRANS TS
19 ZSA1S34A TRANS £'
02 28017405 (KD TRANSIE
20 280745 (A) () TRANS {MNF\
23 a2 2RK246 (Y «GR) FET
23 cZDD]r'(:é.(II 3 TRANSISTER
2 25A1534A TRANS TS TER

E: Seandinavia & Europe  K: USA
U: PX{Far East, Hawaii)  T:England
UE : AAFES(Europe) X: Australia

P: Canada
M: Cther Areas

82 . A\ indicates safety critical components,
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»* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articlas non mentlonnes dans te Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellsfert.

Ref. No. |Address(Newi =  Parts No. Description Desti- |Re-
. Parts, nation |marks
$RES |4 B | F B a8 %8 B e /728
 STR3A1M TRANSISTOR
Z25ATIIA) (L) TRANS ISTHR
S (AR TRANSISTRER
L7405 (LR TRANSTSTRR
2945 0A) (R F) TRANS IS TER
2t (TP TRANS TSTER
CLTADS (LR TRANS IETRR
AG(A(ELP) TRANSISTER
P TADS (LR TRANSISTER
2a0R45900) (1) TRANGTSTER
CONTROL CIRCUIT UNIT (X29-1890-00)
1 CEQAJWIALN1M ELEDTRE 100UF 1OWY
e CF2FVIHEB2T ME GBROOPE J
173 CLARFELIHIO0D LERAMIC 10PF D
L4 ) SFSLIHES00 CERAMIL 15PF J
175 SLIHLIE0T CERAMIL 15FF J
Léy CED4AJWIE330M ELECTRE 33UF 25
[rd DF2FVIH333S MF (3. O33uUF  J
[ ) AFVTHIO3S MF 3. 0DI0OUF g
19 LFRRFVIHI3ZT MF 0.033uUF  J
c10 .1t CEO4RWICATOM ELECTRY 47UF 16WY
ZN3 E1G~-1 70509 | FLAY CABLE CENMMECTER
L1 L40-1001-17% SMALL FIXED IMDUCTERCLOUH.K)
VR1 R12-3100-0% TRIMMING PRT. {10%) FE BAL
URz R12-3101-0% TRIMMING PRT. {22 TE BAL
D1 155133 DIADE
Il LXATOBIM T (RF AMF)
4R 25Al426 TRANS IS5 TRR
[z | 25045 (A) (R« TRANSISTRR
MECHANISM ASS'Y {X92-1220-00)
L .2 L1137 69-05 CERAMIL 0, D1 M
4 3B DI13--0649-08 - -GEQR
5 2B D10-2011-04 KED (L)
6 1B D10-1738-04 ARM (SW)
7 B 01 3-0650-035% GEAR ASSY
8 1B Di0-1741-13 ARM (LLAMPER)
9 1/ Di1Q-1742-02 ARM (LIFTER)
imn 20 Di0~-1743-13 SLIDER (LIFTER)
1 1A CDiIO-1YBE-24 SLIDER ASSY
1e 2R D13~0359-13 aEaR (MATINY
13 2B D13-0360-04 GE@E
17 e Di&-0140-14 BELT
19 3R #| D40-0586-0% DRIVE MECHANIZM ABSY
e TH ' Gl1-18%0~-04 EXTENSIAN SFRING  (SLIDER)
24 1R GO1-1892-14 LEMPRESSTEN SFRING(ARM) :
25 iR 6GO1-1893~04 EXTENGION SPRING (TRAY AS5Y)
26 “R #| GOZ-0479-04 | FLAT SPRING
2z o] 391034705 TPIRKUP -
30 1B J11-008&-04 CLAMPER
34 14 J99-0038-01 TRAY
38 2AEB( N19-0366-04 FLAT KWASHER (GEAR)
E: Scandinavia & Europe  K:USA P: Canada
U PX(Far East, Hawaii) T:England ~ M:Other Areas -
UE: AAFES{Europe}  X:Australia A\ indicates safety critical components.
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» New Parts PA RTS LIST

Parts without Parts No. ars not supplled.
Les artlcias non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefart.

Ref. Mo. |Address |New Parts No. Description ) Desti- - |Ra-
Parts ' nation |marks

pPEER (& M|f| £ &H R B B8 &/78 8 & |

A i) #] NO9-18983-15 MACHENE &

B pads) N0~ 1 R9%-0%5 MACHINE ¢

51 3u S46--1087-05 [LEAF BWITEH (RAFNACLGY

S 3A S33-1019-0% LEVER SWITECH (51710

43 3R T42-0097 25 D METER CLEATIING)

44 3A #| Ta2-(445-03 METHR ASSY

45 P *[ T42-0447-04 MBTER ALSY (SFTMBLED

E: Scandinavia & Europe  K: USA P: Cenads

V: PX(Far East Hawaii} T:England  M: Other Areas
84 UE : AAFES{Europe} X: Australis A\ indicates safety critical components,
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SPECIFICATIONS

Number of channels ..., 2 channels

Frequency response ... .. 20Hz-20 kHz, = 1 dB
Dynamic range ............ . More than 92 dB at'1 kHz
Signal to noise ratio .............. .. More than 94 dB

Total harmonic distortion ........ .. Less than 0.007% at 1 kHz
Channel separation ................ .. More than 88 dB at 1 kHz
Wow & flutter ..o Unmeasurable lmit

Line output level/impedance 1.6 V/3.3 kohms

Playing speed ... 1.2~ 1.4 m/sec {constant linear velocity)
QUantiZAION ..o s 16 bits linear 1 channel

Sampling frequency ... 44.1 kHz

Power CONSUMPLION ... e 16 W

Dimensions ... NUTRURRRI W 420 mm (16-8/16")

H 90 mm {3-9/16")
D 262 mm (10-6/16")
Woaeight (INet) ... 3.8 kg (8.4 Ib)

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

Note :

Compgnent and. circuitry are subject to modification to insure best ope-
ration under differing local conditions. This manual is based on, the
LLS.A. [K) standard, and provides information on regional circuit modi-
fication through use of alternate schematic diagrams, and information on
regional component variations through use of paris list.

KENWOOD CORPORATION

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

KENWQOOD U.S5.A. CORPORATION
2201 East Dominguez Street, Lang Beach, CA 90810;
850 Clark Drive, Mount Olive, N 07828, U.S. A,

KENWOOD ELECTRONICS CANADA INC.
P.O. Box 1G75 955 Gana Court, Mississauga, Ontario, Canada L4T 4C2

KENWOUDD ELECTRONICS BENELUX NV,

Mechelsesteerweg 418 B-1930 Zaventem, Belgium

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

Hi-Fi-VIDEQ«CAR Hi-Fi

13, Boulevard Ney, 75018 Paris, France

TRIO-KENWOOD UK. LTD. .
17 Bristol Roag, The Metropolitan Centre, Greenford, Middx. UB6 8UP England

KENWOOD ELECTRONICS AUSTRALIA PTY. LTD,
4E Woadcack Place, Lang Cave, N.S.W. 2066, Australia

KENWOOD & LEE ELECTRONICS, LTD.
wang Kee Building, qth Floor, 34-37, Connaught Read, Central, Hong Kong




SPECIFICATIONS

Number of channels ..., 2 channels

Frequency resSponse ...................ccccoeevirencnie e 20Hz-20 kHz, + 1 dB
DYynamic range ..o More than 92 dB at 1 kHz
Signal to noise ratio ... More than 94 dB

Total harmonic distortion ... Less than 0.007% at 1 kHz
Channel separation .......................c.ccocooeiiiini s More than 88 dB at 1 kHz
Wow & FIULLON ... Unmeasurable limit

Line output level/impedance ............................ccooenn. 1.6 V/3.3 kohms

Playing speed ... 1.2 - 1.4 m/sec (constant linear velocity)
QuUAaNtization ..o 16 bits linear 1 channel
Sampling frequency ... 44.1 kHz

Power consumption ..................cccoooieiien e 156 W

W 420 mm (16-9/16")
H 90 mm (3-9/16")

D 262 mm (10-5/16")
WEIGHT (INB) ... eeeseeseeernsensenssenseensessesees 3.8 kg (8.4 Ib)

Dimensions

DP-47
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TROUBLESHOOTING

From August 1988, two types of signal processors will be provided. For repair, use the same |C as used in a product to
be repaired.

Original signal processor: CXD11350Z

New type signal processor: CXD1130QZ

Difference between the CXD1135QZ and CXD1130QZ consists in presence or absence of the digital filter as well as
characteristics of the digital filter.

Though output voltage of the new type signal processor is lower than the old type (by approx. 4 dB), it is considered that
there are no problems in practical use.

Output voltage will be omitted from specifications in the instruction manual.

DD D VD VS W W ¥ PR Y
- N M oe WV O~ o o 2 =
LAl BIPABABASAR SAnAmARAR] N &R
:’225333§3383§§§§
41 [ 24
i A4 SCOR 5 poefer
23
z} 128 as suBQ (3
43 2
3 A6 5UB0 Q7
. 2| IC7
-« a7 EYCK
45
.. xs cror 42001 CXD1135QZ
46
ALY A9 wute O 8 or
A2} 47 AlO SENS 18 CXD1 13002
48 w
43 Al CNIN
49 -
| <43 WE XRST 8
50 s
cs DATA
'8 cam 1c7 xir o2
52 cXDH35Qz 13
vss cL
53 SIGNAL 12
"l PROCESSOR vss /’
XAT 0 1|
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EXPLODED VIEW (MECHANISM)
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Parts with the exploded numbers larger than 700 are not supplied.



DP-47

» New Parts

PARTS LIST
Parts without Parts No. are not supplied.

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

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation |marks
PRES &0 B g B 5% % 8 B & /8 8 % )|
MECHANISM ASS'Y (X92-1220-00)
[ B 91-0769-05 CERAMIC 0. 01UF M
¢l 3R 113064908 GEAR
5 B D10-2011-04 RAD (FU)
[ 1B D10-1738-0 ARM (5W)
7 ] D1 3-0650-05 GEAR A5
8 1R D10-1741-13 ARM (CLAMFER)
2 1A D10-1742- ARM (LIFTERY
1Rl 20 D10-174 SLIDER (LIFTER)
I 1A B10-1782-2 SLIDER AS5
12 20 D13-0359-13 GEAR (MAIN)
13 28 D13-0360-04 GFI(—\}&
e A D16-0140-14 BELT
18 3R #| DA0-0586-05 DRIVE MECHAMISM ASSY
1R G01--1890-04 EXTENSTON SPRING  (SLIDER)
in G0o1-1892-14 CRMPRESSTION SPRING(ARM)
1A GO1--1893-04 EXTENSIBN SPRING  (TRAY AS5Y)
~B #| GDE-0479-04 FLAT SPRING
28 2R 1 J91-0347-05 PR UF
30 1R J11-0086-04 CLAMPER
34 1A J99--0038-01 TRAY
38 2R 28 N19-0366-04 FLAT WASHER (GEAR)
A 2R 1 ONO9-1898-15 MACHINE =
B 2R NO-1899-0% MACHINME SURE
51 3B 546-1087-05 LEAF SWITEH (NN )
5¢ 3R 533-1019-05 LEVER SKITEH (511
43 3R T42-0097-25 D MRTAR 0 RADTHED
44 3A # | TAZ-0449-08 METRR A55Y
4% 2A #| T42-0447-04 METHR AS5Y [SRISRENIDIINES

E: Scandinavia & Europe K: USA P: Canada
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.




