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DISASSEMBLY FOR REPAIR DISASSEMBLY FOR REPAIR
JAPAN MADE o JAPAN MADE

1. Removing the Control Unit 5] Remove the three screws €. unlatch the seven
hooks @ and remove the control unit m

" Remove the case beforehand. There is no need to
remove the stand-offs or holder
1) Remove the tray panel by stiding it upward @)
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JAPAN MADE

2)  Push tray in the Jirection of €
3] Remove the threz screws €. unlatch the four hooks

© and remove :ne front panel €. 2 R ing the T
. Removing the Tray

11 First open the tray and switch power off

2} Slowly push the tray inwards o There will be a
point where the gear will be at a pc:nt where it will be
free €

3) Push the tray toward yourself whils oushing outward
from the back €

4) Remove the two screws @) and the headphone

board screw € 0 remove the sub-panel (8] a1 Unlatch the two siopper hooks @)
J
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JAPAN MIADE

DISASSEMBLY FOR REPAIR
JAPAN MADE

5} When removing the tray, the stopper hooks will latch
onto the sub-unit. Remove b+ Ulung the tray upward

asin @

2-1. When there is no power, or the tray does not
come out even if OPEN is pressed.
1} insert a screw driver througr the slit in the bottom
plate and push the lever forwa-2 €@
2)  The tray will move forward 5 : ttle and the gear will be
freed so the tray can be puliec 2ut Q

3. Replacing the tray

1) Move the gear into the same £ 2sitionas A

2} Push the tray in on the guides =~ both sides of the slot.
3] Turn on the power and switch 'AD Assy 1o UP

4) Push the tray OPEN/CLOSE XZY to confirm normal

movement.

DP-3010

DISASSEMBLY FOR REPAIR

4. Removing the Pick-up
* Remove tray beforehand

1) Remove the two screws @) and iake off the metal
clamp.

2} Remove the gear after taking off the ring stopper 0

3}  Romove the two clamps e

4} Remove the Pick-up as shown in the diagram o

Note 1} Replacement of the Pick-up

* Make sure that clamp and the guide of the Pick-up
meet A .

* Keep the two cords coming out of the Pick-up as far
away from eachother as possible B .

Note 2} When changing the Pick-up

* To protect the Laser Diode (LD) of the service part
Pick-up (J91-0385-08), the LD shorttand C is
shorted with solder. When changing this part,
remove the solder only after the connector has
been connected.

JAPAN MADE

JAPAN MADE
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DISASSEMBLY FOR REPAIR

Removing and Installing the Tray

1-1. Removing the Tray

*

1.

2.

3.
4.

Open the disc tray and turn the power OFF.

Push the tray gradually into the unit (0) by your
hand. In this condition, the gear will be released (e).
Push the rear end of the tray toward the front to remove
the tray until it stops (0 ).

Remove the two screws (0} of the tray stopger.
Draw out the tray { @)).

Note : When the power can not be turned ON, or when
the tray can not be opened by pressing the OPEN key :
1) Rotate the conirel cam by a screwdriver, etc. set into

the hole on the bottom plate of the unit as shown (€)).

2) When the tray is comes out slightly, the gear is released.

Then take out the tray toward the front (e |3

SINGAPORE MADE

DP-3010

DISASSEMBLY FOR REPAIR
SINGAPORE MADE

1-2. Installing the Tray

1. Set the gear to the position (e) shown in the diagram.

2. Insert the tray along with the guide rails on the both
sides.

2. Installing the Loading Gear
2-1. Installing the Drive Gear

Align the drive gear with the cutout section of the
control cam to install it.
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DISASSEMBLY FOR REPAIR
SINGAPORE MADE

3. Removing the Pickup

* Remove the tray.

1. Remove the two screws (0) and remove the catch
of the clamper.

2. Remove one screw and take out the gear (9 ).

3. Remove the two shaft clamper (e ).

4. Remove the pickup in the direction of the arrow (o ).

Note 1: When installing the pickup :

O Install the pickup so that the metal fittings are engaged
with the guide of the pickup { 0).

O Keep the flat cable from the pickup away from the
unit as far as possible (@ ).

Note 2 : When the pickup has been replaced :

O For the protection of the laser diode (LD), the LD
short land of the pickup may be shorted. If so, after
connecting the connector, unsolder the short land (@ ).
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10 Wire clamper
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DP-3010 DP-3010
CIRCUIT DESCRIPTION CIRCUIT DESCRIPTION

1. Component Functions

Components 1 Part No. 1} Use/Function | Operation/Condition/Interchangeability
1-1. Control Circuit Unit (X29-1990-00) 1C13,14 PCIMEEP-L-1 ! D/A Converter ¢ 16bit D/A Converter
Components Part No. | _Use/Function Operation/Conditi ifity IC15.16 | NJMA565D | OP AMP | Seventh LPF AMP
i1 MB2Z3P ! OP AMP Deviation Amplifier of the ALPC circuit 1C17 wuPD75212ACW-099 | Microprocessor Control of Display. Input processing of each KEY and Servo iC
o 28C3246 Transistor Constant Current/Voltage Ripple Filter for +5 V of the ALPC ci-cuit Ic18 ME218P OP AMP OP AMP for headphones
Q2 i:ggfi(;:)(g;) } Transistor Constant Current/Voltage Deviation amphifier for +5 V of the 2PLC circutt al DTA124EN Dignal Inverting Circuit to drive Q2
v - L Q2 DTC124EN Transistor : Switch to stop controf of the Data Slice Level during STOP
2SAT33(AHQ.P) !
03 Transistor Constant Current/Voltage Ripple Filter for —5 V of the APLC crreuit Q4 2SC3940A
2SAQ233S (Q. R) Transistor i Focus Cotl Drive
284733 (A} {Q.P) - ON/QFF Control Switch of the Laser of the APLC circuit (Wher LDON 1s “L" then OFF, and a5 258772(Q. P .
04 25A2335 (Q. R) fransistor when "H" then ON) Q6 STA341M i Driver . Drwver for Feed, Tray anc Tracking Control
"3 Q7 25C3940A
Q5 254733 (A1 1Q.P) Transistor Laser drive transistor of the APLC circunt - Transistor Disc Motor Drive
2SA233S(Q. R Q8 2SA1634A
Q9 DTC124EN Digutal For Transistor Reset
. Q10 DTA124EN Transistor ON/QFF Switch for De-emphasis
1-2. CD Player Unit (X32-1400-10) an 25D1944 Ripple Fiter | Ripple Filter 10 stablize the +5 V power
Components Part No. Use/Function o] ion/Condition/| geability Q12 25A954 (L Mt Ripple Fitter ; Ripple Filter to stablize the —5 V power
i1 TAB0IN BE ServoC Producing of and Data Slicing of the Focus Area AMP, Tracking Area AMP, and RF Q13 2SA954 (L. MY Rippie Filter Wide use supply voltage control (—30 V)
' ervo Sub-beam Signal AMP for the EFM! Summing Signal 014 28K246 (Y. GRI FET FETfor+6V
OP AMP for {1/4) vaer Q15 2SA954 (L M) Ripple Filter Ripple Filter to stablize the +6 V power
{2/4) Focus Cotl Drive
2 : ] -
1C2 NJINZ058D 0P AMP {3/4) Tracking Coil Drive Q16 25C2003 (L. M. Ripple Filter i Ripple Filter to stablize the — 6 V power
(4/4) Feed Motor Drive a7 25945 (A Q. PY Switch i Muting switch
IC3 TCO201BF Servoprocessor CLV Contro! of the Feed Servo, Search Control and Disc Moter Q18 25C945 (A Q. P Switch De-emphasis switch
ica TCa008F B LS) Diginal LSt for Synchronizing Isclation, EFiv Signal Demodulator, Errer Detector. Correction Q19.20 25C2878 Bl i Switch ; De-emphasis switch
2 ; T
i Signal Processor Processor Q21,22 25C2878 (8! i Switch ! Muting switch
iCb LC32°8BSL-15 i S-RAM 16K RAM for Signal Processing -
! (172} Track |
16 NIN2558D 0P AMP 1/2) Tracking Coil Drive

(2/2) Disc Motor Drive
{1/2} Tracking Coil Drive

WIVAL: .
1©7 <5580 ;o OPawe {2/2) Feed Motor Drive
- (1/2) Tray Motor Drive
I ALS
8 NJM2Z580 OF AMP (2/2) OP AMP for Producing the Reset Signal
(174} inverter for the LRCK Signal
(2/4) inverter for 169344 MHz
I TC74+
9 C7e-C024P NOR GATE (3/4) Inverter for Bit Clock
{4/4) Inverter for Bit Clock
10 PDOC36 Digita! Fitter Eight Times Over Sampling Digital Filter
113 TC74ACT4AP FLIP/FLOP O FLIP/FLOP for the LRCK Latch
- {1/2) OP AMP for —5V
73
IC12 NJMZ558D OP AMP (2/2) 0P AMP for 45 V

12 13
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CIRCUIT DESCRIPTION

2. Set Mode Flow Chart
2-1. Flow Chart after POWER ON

START REVOLVING
SPINDLE MOTOR

MOVE FOCUS
LENSE OUT
119 mSEC)H

MOVE FOCUS
LENSE N (5 mSEC)
SET TRACKING
GAN
TRACKING SERVO
ON

FEED MOTOR ON

MOVE PICK-UP TO
START LMIT

READ TOC DATA

COMPLETE

START PLAYING
AFTER HEADING

M. T NO.
01" RORMALLY)

TES
FINISHED FOCU!
SEARCH TWIC]

YES

14
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CIRCUIT DESCRIPTION

3. Test Mode

3-1. Selection of Test Mode

Different from normal microprocessors. when in Set Mode
{normal conditions) it is possible to set the IC so that itis in
Test Mode alt the time. This is done by shorting the Test
Pin (this will only work when there is a Disc loaded).

Also, even if the Test Pin is shorted during POWER ON.
the microprocessor will be in Testing Mode as usual.

POWER ON

ONLY DONE WHEN

CLOSING TRAY
(NOT WHEN
SWITCHED FROM TEST PIN IS
STOP TO PLAY) SHORTED
TEST MODE
DISPLAY T NO.
o (USUALLY
STOPPED)
KEY INPUT
YES
IF TOC READ OPEN/CLOSE KEY
TAKES MORE
THAN 15 SEC
DISPLAY AFTER OPENING
“THSC OUT™ TRAY. SET PGM
MODE

TEST MODE
KEY START

PLAY KEY
OPEN/CLOSE KEY

PROCESSING

NO

YES

TRAY CLOSED

AUTOPROGRAM T
NO.2,6.7,8.10,
3.22

J

]

< SET MODE ’

15
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CIRCUIT DESCRIPTION

3-2. Enable Keys and Functions in Test Mode
No..  Keyname Function TRACK NO. display
: 1 Frzus serva ON —
' 2 T-izking servo . ON : ,—’
i 2F N
1 pay Feed servo o Ll
i Display for several seconds after
| completng 1. 2.3
| | Display disc TRACK No
T -
i .1 Fiiusservo ON ™
2 | CHECK |2 OFF ’I ,I _”
i L OFF S
| Doy OoN p—
3 CLEAR L2t on ,l ’I Hl
| 3 Fead servo OFF -
{1 Fotus servo OFF I—, !
4 | STOP : 2 Tracking servo OFF L_’ ,
! 3 Feed servo OFF
1 Tray open —
5 | REPEAT 2 Laser OoN 2
i} : The REPEAT function will be cancelled when tray is pushed in and closed I__’ l_
Disc av TRACK NO. witl be ” -
6 » Durin.g STOP, the pick-up will mave a hitie outward. |
Whe- feed servo ON, track gain1s "H”
7 ; << During STOP. the pick-up will move a hittie inward
Whe- feed servo ON. track gain s "L”
8 . M I AW F_ gisplay it
g <4 i AIF_display OFF
i Wi Lmp only the following iracks
i . i
“ey 1 2 3 4 .5
- i
Nemoerol |yl . 4s 32 1000
I “acks i |
10 © 10KEY (0—9 Cutwarg
T
6 7 8 |9 0
14 16 |32 11000
| | .
‘ Inward
11 OPEN/CLOSE If tr&. 15 closed after open, TRACK NO. 2. 6.7. 8. 10, 13. 22 will be programmed and the
test made will be cancelled
12 i P.MCDE TRACKNO 2.6.7.8. 10,13, 22 will be programmed and the test mode will be cancelled !

Note: While in test mode, since tact key and the printed circuit board are being tested, the TRACK NO. will not be displayed.

16
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4, Microprocessor uPD75212ACW-099
(X32-1400-10:1C17)
4.1. Pin Connection Diagram

d J VoDI- 5v)
3 64
T -
2 63
o 3 62 1
S 61 {8
N h
4 I} 60
—— Nl 59 |
JE—. 01 s8] L
Nl 57 |_VPRE(-SVI
wmet{ o &6 |_VLORDI- 36v)
N.C 90
- TETn
NG
12
RRUTE
———RMUTED
N.C
— N} g
oacol | ;
suck] o S
<
Neiw S
SEEW] g =
8
©°
)
e

DP-3010

{OPEN]
VDD or Vss)

BASIC
INTERV AL

PROGRAM
COUNTER{14]

|

BANK

¥
GENERAL REG.

ROM
PROGRAM :) DECODE AAM G
MEMORY AND DATA MEMORY
SERIAL 16256 » 8BITS CONTROL 812 x 48175
wreneace o)
b—I
INTO/P10 O—mef U
INT/P11 Omed INTERRUPT D I
INT2/P12 O—mel CONTROL s
INT4/POD 0ol ]mm 1
SYSTEM CLOCK
WATCH [CLOCK |GENERATOR | granp ay [~ CPUCLOCK
TIMER IDER
! ER JOWIDER | I way | CONTROU
i
3 S
U BUZ/P23 XTUxT2 X1 X2 vop Vs RESET

g U

KIND: Diode

Switch

DP-3010 L

-
—aonn 3 Pro-p3
o T el
[roms K
(o KiDrern
PORTs [ 4 ) Ps0-Psd
—roqu (7)) rev—re3
0_)To-T
7 TIO/SISAHI-
TIUSIIPHO
FIP
CONT. Tra/st -
ROLLER TS50
DRIVER
0 ) 30-59
o veRe
VioAD

1

INTKS
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CIRCUIT DESCRIPTION CIRCUIT DESCRIPTION

4-3. Port Function Description 5. RF, Servo IC TA8101N (X32-1400-10:1C1)
Pin No. Port name 170 Function name Operation The TA8101N IC was developed for the Focus Tracking Note: In the operation diagram, the C and R numbers
1~2 53~S0 0 d~a FL Segment Control Pin (used together with KEY SCAN SIGNAL) Servo CD Player Pick-up Three-Beam Method. When used differ from those actually used in the circuit.
5 POO/INTA \ NC No Connection with the Servoprocessor TC9201BF, with the use of very
5 POT/SCK | NC No Connection few external components, a _Servo system can be con-
7 PO2/SO ) NG No Conmection struct.ed to process the Servosignals. .
- ® Being able to produce the Focus Error, Tracking Error,
8 PO3/SH ' NC No Connection - >
EFM! RF and Sub-beam Signals internally very few ex-
9 P10/INTO 1 RCI Remote Control input Pin
ternal components are needed.
W P ! NC No Connection ® In the exchange of data with the Servoprocessor
o1 PI2INTZ ! JEST Test Mode Input Pin ("H” Active) TC9201BF, it is to achieve smooth Focus and Tracking
2 P13/TI0 ! NC No Connection Servo control with the Pick-up.
13 P20 0 RMUTE Anaiog Mute Control Pin ("L” Active) & There is an internai Data Stice Circuit
14 P21 - NC No Connection
15 P22 o] DACO TCY201BF DA/CO Control Pin
6 P23 o] BUCK | TC92018F BUCK Control Pin
17 P30 - NC . No Connection
18 P31 1 SLTSW Sted Limit Switch {"L” most inward)
19 P32 | OPNSW Tray OPEN Switch lwhen OPEN: "L")
20 P33 [ CLSSW Tray CLOSE Switch {when CLOSE: "L} .
5-1. Block Diagram
21 P80 170 BUSY Serial BUSY Signal Input Pin
22 P61 /0 SDATA ' Senal DATA Signai Input Pin - Q -
a z ] - 3] 1] 2 o o 2 o - ]
23 P62 0 CLSM Tray Motor CLOSE Pin wooow w w a g v 2 2 w 2 2
24 P63 0 OPNM i Tray Motor OPEN Pin ) @ @ 7 %8 @ @ @ 2 @ @
25~28 ; P40 ~P43 170 BUSO~BUS3 | TC9201BF DATA Input Pin -
29 PPO - NC i No Connection a % %
30 1 i X1 : System Clock Input Terminal E ; g
31 X2 — X2 System Clock input Terminat o FSOSC 2@
a2 Vss - Vss GND 15 !
T ¥e ¥ \
33,34 XT1,XT2 - NC ! No Connection 23 TR
3538 | P50~P53 I KDO~KD2 | KEY RETURN for KEY MATRIX input Pin L’ SW3
39 RESET | RESET RESET Input Pin {"L" Active}
40~48 | T0-~-T8 ] G8~Gt FL DIGIT Control Pin
49 | T9 — NC No Connection
30~53 : PH3 ~PHO - NC | No Connection g
54,55 | $11.510 o) 1.k FL Segment Control Pin > N AOD AMP
56 i VooaD 1 VLoaD Negative Voitage for FL Drive {(—29 V) TE AMP Ly
57 i VoRE 1 VeAg FL. Predriver voltage 4 ‘:g
5863 | 89~54 o} j~e FL Segment Control Pin {used together with KEY SCAN SIGNAL) 21V l__
64 Voo - Voo Power (+5 V) ——t PEAK BOTTOM DET _l
X $X
¥ é 832 ¥
=] a =1
a3h d 3 T
-9
P o = 3
T |z wl o o 3 ; H
z |2 > 2 S & *
ONONONONONONONONONONONORONOND)
o by w - w w o 3] z o e o 2 o] o
I w w w - o 0 S w 3 pui o
w i ;: = 13 @ - IS t x < o 2 3 g
18 19
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5-2. Pin Connections

CIRCUIT DESCRIPTION

Pin No. Port name /0 Operation
1.2 FS1,FS2 { MAIN BEAM {I—V) CONVE=TER INPUT PIN
3 VREF o] REFERENCE VOLTAGE SUPSLY OUTPUT PIN (+22 V)
4 TS1 I SUB-BEAM {I—V: CONVERTZR INPUT PIN
5.6 TS1F, TS2F ¢] SUB-BEAM {1—V: CONVERTZR QUTPUT PIN
7 782 ! SUB-BEAM (I—Vi CONVERTZR INPUT PIN
8 Vee — POWER {+b Vi
Q RFN | RF AMP ANTI-PHASE INP_T PIN
10 RFO O RF AMP QUTPUT PIN
11 RFt i RF SIGNAL INPUT PIN
12 SLp ] POSITIVE PHASE SLICE LEVEL CONTROL AMP PIN
13 SLN i ANTI-PHASE SLICE LEVEL CONTROL AMP PIN
14 GND - GND PIN
15 EFMO o] EFM SIGNAL DATA SLICE QUPUT PIN.OPEN COLLECTOR QUTPUT
16 zCL2 ! POSITIVE PHASE STATUS COMPARATOR INPUT PIN
17 zc2 o] STATUS COMPARATOR OUTPUT PIN, OPEN COLLECTOR QUTPUT
18 e ! POSITIVE PHASE STATUS COMPARATOR INPUT PIN
19 piol o] STATUS COMPARATOR OUTPUT PIN, OPEN COLLECTOR OUTPUT
20 SEL 1 ANALOG SWITCH CONTROL SIGNAL INPUT PIN
21 TSN | ANTI-PHASE TRACKING SERVO AMP INPUT PIN
22 180 (0] TRACKING SERVO AMP OuTPUT PIN
23 £SO o] FOCUS SERVC AMP OUTPUT PIN
24 FSN | ANTI-PHASE FOCUS SERVO AMP INPUT PIN
25 CosC o] CONDENSOR CONNECTION FOR THE PRODUCING OF THE FOCUS SEARCH SIGNAL
26 0scl I INTERNAL VOLTAGE SUPPLY CONTROL PIN
27 FEI | FOCUS ERROR SIGNAL INPUT PIN
28 FEO o] FOCUS ERROR AMP QUTPUT PIN
29 FEN | ANTI-PHASE FOCUS ERROR AMP INPUT PIN
30 FEP 1 POSITIVE PHASE FOCUS ERROR AMP INPUT PIN

DP-3010

CIRCUIT DESCRIPTION

5-3. OUTLINE

The Focus Tracking Servo IC for the Pick-up AMP in the
Three-Beam Method, TNB101N, is used with the Servopro-
cessor TC9201BF

Also, the TA8101N consists of an RF AMP, Focus AMP,
Tracking Error AMP, Focus Error Output AMP (Focus
Servo), Tracking Error Qutput AMP (Tracking Servo), Data
Slicer and Status Comparator. The following will explain
the operation of these.

CPU PROCESSING DURING POWER ON

Diagram 5-1 shows a simple explanation of the System
Mode Division in that the whole stream of the MPU pro-
cessing of each operation can be seen.

Laser diode ON

Internal register set (TC9201BF)

At the point of just focus {Cross over point) the focus
servo is ON

I Tracking gain ad)ustmeﬂ

[ FOK NG processmg] Routine for cases when focus

Play or search

cannot be applied

System mode details are in reference to TC9201BF technica: information

SEL Status comparator data
) System mode Details
Element input 2C1 side ZC2 side
H Focus gain adjustment - SBAD Correction of pick-up dispersion in the focus servo
Focus search Focus servo ON at cross over point
L Tracking gain adjustment RFRP Correction of pick-up dispersion in the tracking servo
HiZ Nenplay, normal play 150 SBAD Play (detection of scratches and shocks)
L Special piay RERP Refer 10 TC92018F technical information
L Tracking search Song beginning. fast forward, rewind

FE! focus error signal. SBAD: sub-beam summing signa
TSO tracking ertor signal, RFRP: RF rippie sigr.a

Diagram 5-1 System Mode Division

21
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CIRCUIT DESCRIPTION

5-4. Operation Information
* RF AMP

The 1/4 pin photodiode output for the Main Beam Detec-
tion of the Pick-up Three-Beam Optical Method is shown
in Diagram 5-1. Pins FS1 and FS2 of TA8101N are directly
connected to the above output so that {8+0) and (A+C)
signals are input here. The (B+D) and (A+C) signals are
converted from current to voltage in Converter 1a and 1b
(I—V). The summed signal (A+B+C+D) passes through
the RF AMP and is output from the RFO pin. Since the pin
photodiode is an equalized constant voltage supply. the
curcuit is designed so that the insertion loss of the gain to

the RFO output will be typically 81 kQ (R2, C1 excluded)
when the external feedback resister (VR1+R1) of the RF
AMPis27 k Q.
The insertion loss for FS1 or FS2 to RFO is caiculated as
follows:

RT(RF) = 3RNF1 = 3 X27 k(1 = 81k{}

Vee T®
b
Direction of current flow 50uA b3
30K
FS1 —J_-.
G 2 - 10K
(8+D) INP1 AN
+
10K
A8 Converter 1a (—V}
DiC
30K
rs2 — —
@—s 2 >
(A+C) NP1

Converter 1b (I—V)

RF Signal
{A+B+C+D)

Diagram §-1 RF AMP Construction
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® Focus Error AMP

The signal difference {{A+C} — (B+D}] between Converter
1a {1—V) and Converter 1b (i—V) is output from the FEO
pin after passing through the Focus Error AMP.

The circuit is designed so that the gain from the Converter
{I—V) to FEO will have a typical insertion loss of 123 kQ
(external resistance is RNF2 = VR2 = VR3 = VR4 = 82
k).

The output from the FEI attenuator is adjusted for focus
gain in TC9201BF. From the two analog switches, FEL1
and FEL2. it is attenuated to about 0.8 Vp-p, the Pick-up
dispersion is corrected and then it is input to the Focus
Servo AMP.

Converter 1a {l—V}

(P>
Cofe)

7

VREF

Converter 1b (I—V}

VR2 is used as the balancer for the Focus Error Signal
where the offset is adjusted.
The insertion loss for FS1 or FS2 to FEQ is calculated as fol-
lows:

RT(FE) = 1.5RNF2 = 1.5 X82k (2 = 123k}

TC92018F

VREF

Focus Error AMP (FE)

Diagram 5-2 Focus Error AMP Construction
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Setting of R6 ~ R8 for Focus Gain Adjustment
The following simply explains the operations for Focus
Gain Adjustment and the method for setting RS ~ R8

1) Focus Gain Adjustment

® As soon as Focus Gain Adjustment is started, FEL1 and
FEL2 of TC3201BF become VREF.

e During Focus Gain Adjustment the internal Focus Error
Signal of TC9201BF is in Peak Data Hold Mode. The
Peak Data achieved is set to the internal resister.

® As soon as Focus Gain Adjustment is complete, the
Peak Data achieved in TC9201BF is decoded. FEL1 and
FEL2 are then set to either one of the conditions shown
in Diagram 5-4. {Refer to TC9201BF Technical Informa-
tion for details)

2) Setting Method of RS ~ R8

® The peak values of the Focus Error Signal within the
Pick-up dispersion during VREF, the compared range of
RS ~ R8 of pins FEL1 and FEL.2 are set as shown in Dia-
gram 5-4 (R6 is self setting}.

® Each Focus Error Signal within the range is set with R6
~ R8 to about 0.4 Vp-o {about 0.8 Vp-p) peak value at
the FEl pin (Oniy R6 > R7). The attenuate amount of
the Attenuator in Diagram 5-3 is as follows

VEFL 1 B
~Vero . R5  R5 , RH
1 +‘R‘é+ﬁ—7+ﬁ§

Ke

Note: The peak value of the Focus Error Signal of the FEO
oin is set sc that the previous stage gain is more
than 0.4 Vp-¢ within the Pick-up dispersion range

RS
Feo (B——wn @ rel

VFeo) © ~ © Vegl)
[+ < [+
FEL1 FEL2
VREF

Diagram 5-3 Focus Gain Adjustment Construction

FEI Peak Value {Vp-o}

{X VRep!)
FEL1 FEL2

0.26
VREF VREF

0.156
Hi Z VREF

0.125
VREF Hi Z

0.0937
HiZ Hi Z

0

Diagram 5-4 Pin FEL1 and FEL2 Conditions
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® Tracking Error AMP

As shown in Diagram 5-5. the Pin Photodiode output for
the detected Pick-up Sub-beam of the Three-Beam Optical
Method are connected directly to the TS1 and TS2 pins
where the F and E signals are input

20K
H——— o™
=
10K
TS INP2 5 b, =

dh Converter 2a (I—V) 1ox
QP VR3 C5
—t
R

182

Converter 2b (|- V)
v
VREF

e Focus Error Output AMP

Diagram 5-6 is constructed of the Triangle Tooth Wave
Producing Circuit, the FSO AMP used as the phase com-
pensator for Focus signals and the control circuit that
switches the Focus Servo Signal and the Focus Search

Phase Compensation Circuit

o
FCSt o

C7 R16

T

After being converted from Current to Voltage in Convert-
er 2a and 2b {[— V). the difference of F and E signals (F—E)
is passed through the TE AMP to be supplied to the inner
circuit, The VR3 of Converter 2b {I—=V) is used as the
Tracking Error Signal balancer

The insertion loss from TS1 or TS2 to TEQ is calculated as
follows:

RT{TE) = 2RNF3 (RNF3 = R = VR3 + R10)

TE output
Tracking Error Signal
{F—E)
" TEO
é Tracking Error AMP (TE}
«

Diagram 5-5 Tracking Error AMP Construction

Signal. The modes of the switch positions are as shown in
Diagram 5-2 where the FSO AMP is used as an Inverting
AMP during Focus Search and as an Non-inverting AMP
during Normal Play

FKIC
FBRK

R13

AAA

Rt
R12

8 R14
Mo p———4
cs
osct (25) cosc FSN
Oscillator h Vi
Curcuit I>°\ OSCA'A A
- 40

s

R18
R19

SW2 R17
K Fm 23 AW = Focus Servo Signat
Al FSO
FEL
277 swi Focus Error Qutput AMP (FE}

Focus Servo Signat

Switch Control Signal
VREF

Diagram 5-6 Focus Error Qutput AMP Construction 25
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SEL M tove LER: Paint SEL|SW1]SW2] SystemMode
#1500ms  #500ms - H VREF! ON Socus Search
Fesi : ’ J—lj_z._ HiZ | FEI | OFF | NormslPlay
{f = 1 Hz Operation) L J L L | FEI ' OFF i Search
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Diagram 5-7 shows the timing of each part.

E p N

Vosc

(

About £0.2V
~ 0.4Vp-p)

Diagram 5-2 Switch Position

i
1
About .
el 1 out 0.4V
; | {0.8Vo-p)
I
f
o |
FSO L N N A
t T —
! Focus Search | Play
e
L. Focus Search Processing Start # Focus Servo ON

Diagram 5-7 Each Timing of the Focus Servo Signals

A simple ¢xplaination of each part is as follows.

1) Triangle Wave Emitting Circuit

The Triangle Wave is emitted in the Oscillator Circuit
(Cosc) into charge and discharge which is then adjusted in
Rcsl. -
From this the reference is set by COSC and RCSI during
Focus Search.

Rosc is to keep the reference point stable during Focus
Search Start where it is the discharge resistor for COSC.
Each current VOSC can be calculated as follows:

vee 1
Icst = =_.
ZRCe+ x0v 10%¢ = e

Rosc
VOSC = 105C+ ——x—
1+;wCOoSC +ROSC
Furthermacre. during Focus Search, the VOSC Focus Lense
should be set a1 a level where there is ample space to
move vertically

2} FSO AMP

Set the Focus Actuator Gain Characteristics, the Gain
together with the Phase Characteristics and the Gain Com-
pensation Reference.

3) Controi Circuit

This circuit switches the input to the Focus Error Qutput
AMP between Focus Servo and Focus Search signals. The
Switch Position is set as in Diagram 5-2.

The Switch Position is set with SEL and can correspond to
three system modes.

The Focus Search Processing Mode is done after Focus
Gain Adjustment as shown in Diagram 5-1 {Page 18). FKIC
signal is used during Focus Gain Adjustmeent and FCSI
and FBRK signals are used during Focus Search.

Normally, FKIC, FCSI and FBRK signals are HiZ.

. + 2.1V
- (o3 Q
w w3
4]
K 3378
icsi losc
—» | Oscillator | — v
Circuit v 0/0 0sC

Diagram 5-8 TriangleWave Producing Circuit
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® Tracking Error Qutput AMP

By inputing the Tracking Error Signa! just explained, the
Tracking Servo Signal is emitted in reference with VREF. it
is designed so that the gain upto the TSO including the TE
AMP will have any insertion loss of 540 k() (Feedback
Resistance: RNF3 = R9 = R10 + VR3 = 270 k). RNF4 =
R20 + R21 = 20 Kohm}. (Note: RNF4 does not included
R22 and R23}

The level of the TSO amount is set by using the analog
switches TEL1 and TEL2 of TC32018BF to do Tracking Gain
Adjustment. The TSO output voltage is about 8 Vp-p at
this ume.

+2.1V

!

VREF

Sample Hold Circuit

Futhermore, the Pick-up Tracking Actuator Gain Charac-
teristics and the Phase Characteristics are to be used
together for each reference of the Phase Compensation
Circuit.

For detailed information of the operation of TESH, TEOF,
TGUL. TGUH and DFCT pins, refer to the TC9201BF techni-
cal information.

The insertion loss from TS1 or TS2 to TSO can be calculat-
ed as follows:

RNF3 X RNFa
RT(TS) = 1010

TGUH

DFCT

Phase Compensation Circuit

TGUL

Diagram 5-9 Tracking Error Output AMP Construction

Tracking Coil Driver
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Setting of R20 ~ R23 for Tracking Gain
Adjustment

The following simgiv explains the operations for Tracking
Gain Adjustment &~ 2 the mathod for setting R20 ~ R23

1) Tracking Gain Azjustment Operations

® As soon as Trz:zxing Gain Adjustment Operations are
started, TELY and TEL2 of TC9201BF become HiZ.

® During Tracking Sair. Acjustment the internal Tracking
Error Signal of TC92018F is in Peak Data Hold Mode.
The Peak Data a:nieved is set to the internal resister

® As soon as Tracxing Gain Adjustment is complete. the
Peak Data achieved in TC9201BF is decoded TEL1 and
TEL2 are then s=: 1 €ither one of the conditions shown
in Diagram 5-1°. {Refer to TC9201BF Technical Infor-
mation for detai s!

2) Setting Methog -fR20-R23

e The peak values of the Tracking Error Signal within the

Pick-up dispers.on during HiZ, are set to within the

range of R20 ~ R23 of pins TEL1 and TEL2 as shown in

Diagram 5-11

Each Tracking Z-ror Signal within the range s set with

R22 and R23 1 abcut 0.4 Vp-o (about 0.8 Vp-p) peak

value at the TSC oin.

The attentatior smzunt of the Attenuator in Diagram

5-10 s as follow. s

_VTso

_,:ZO—RZ’+R20-R21 1,01 \
T Vo T

"Toxi0° T 2oxio Rt A

20K

TEO
VTeQ)

o

R21

o~
«
vy
o~ el
o~ o™
o { « Attenuator
TEL1 i i TEL2
VREF

Diagram 5-10 Tracking Gain Adjustment Construction

TSO Peak Vatue (Vp-p)

(X VRef)

TEL1 TEL2

0.25
HiZ Hi 2

0.141
VREF Hi Z

0.109
Hi Z VREF

0.078
VREF VREF

0

Diagram 5-11 TEL1 and TEL2 Pin Conditions
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¢ Data Slicer

The Data Slicer changes the EFMI RF Signal into a Digital
Signal.

By using the fact that averagely EFMO is equal to Zero DC
during H and L periods, the ELMO with the AC content ex-
cluded for the Slice Levet of the Data Sticer is fedback and
used.(Diagram 5-13). When using this for the Digital PLL
Circuit of TC92018F, the Slice Level is fixed.

This is possible because TC9201BF has an internal Data
Correction Curcuit and thus removes problems coming
from Disc Production dispersion of a symmetry jitter (No
adjustment).

RFO RFI

—@——

Also, the EFMO is used for Open Coliector Output. It is sug-
gested 1o connect a Puli-up Resister of roughly 22 k) to
the Digital Supply Voltage to assist the EFMO Start Up
Charactenstics

Vpp{+5V)

22K

Converter TC92018F ~

Diagram 5-12 Data Sticer Construction

40K
SLN 4k
o
2
o
2 4K
v SLAMP
sLp ¥
=]
-
VREF
TC9201BF
12K
SLN —A\—e7
w
73
12K T«
SLP >—WWv

n

3=
4 7ufF

VREF

Diagram 5-13 Slice Level Construction
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¢ Status Comparator 1) Sub-beam Summed (SBAD) Signal Emitting Circuit The SBAD signal. as shown in Diagram 5-1 (page 18}, is
The AD converted data of the FEI TSO, SBAD and RFRP Also shown in Diagram 5-14. the circuit is designed so The Sub-beam Summed (SBAD) Signal is a Summed selected from the System Mode when needed. passed
signals for each mode that the Dynamic Range of the Comparator Input is 0 — Signal of Converter 2a and 2b {I—V} where the Focus through the Status Comparator {CZC) and is supplied to
{in Diagram 5-1, Page 18) is needed internally for VREE (+22V). ON/OFF Half Norma! Signa! and the Disc Scratches (drop the CMOS Servo Processor, TCS201BF.

TC9201BF. The Status Converter is used for this AD con- out) detection information is used.

‘ ] Since the Comparator (CZC) Output is an Open Collector
version. With the Up/Down Counter and DA Converter in Output, a 10 kQ Pull-up AMP shoutd be used.

TCY201BF and the Status Converter in TAB101N working
together a “"Follow-up/Comparator” AD Converter is con-
structed. Thus the four signals are digitalized (5 bit data)
as shown in Diagram 5-14 (Refer to TC9201BF Technical

Information for further details). SO0uA
it l
20K
TC9201BF Side ®______ 20K W
A
zeLt AN x 1 b SBAD
dh 20K + {F-2}
pic ADD AMP
zc1 v
B

Focus Ervor Signal ———

Corfverter 2b {I—V}

Tracking Error Signal  ——— zcL2

VREF

Diagram 5-15 SBAD Signal Emitting Curcuit

zc2 .
Construction

Sub-beam Summed Signal ——— DFCT2 DFCT1

RF Ripple Signal ——

Tri-state
Detection

S SBAD W

Diagram 5-14 Status Comparator Construction

Diagram 5-16 SBAD Signal Operation Wave Forms
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6. Digital Signal Processing LS| TC9200BF
(X32-1400-10:1C4)

The TC9200BF is an LS! developed for Synchronizing

Detachment, EFM signal demodulation, Error Detection

and Revision.

A simple CD Player Processor can be constructed by using

the TC32008BF.

e Synchronizing Pattern Detection. Synchronizing Signal
Protection and interpotar operation are made possible

6-1 Block Diagram

Equipped with an internal Sub-Code Signal Demodula-

tion Circuit. interface with the CPU is easily made

® By using the CIRC Revision Logic, revision capacity of
four C1 and two C2 revision sections (complete revision
of up to eight frame BUST Error} are available.

® Equipped with =5 Frame Jitter Correction Capacity

¢ Equipped with an internal Muting Signal Detection Cir-
cuit {Smooth Muting Operation with the use of Zero
Cross Detection of the output data)

e — 12 dB attenuation is possible.

- g ¥ X
z s 3x¢88ckE8
& T 0 835 2% 5 <R
(9.
DR A Assssss
>
PLCK @ 1 Synchronizing Signal 59 TES?
Detachment Circuit |'j ©
Controt Data
‘ Resister @ TES2
EFM Signal I
PFCK (27) Demodulation Circuit Data Output _l Y TES3
Circuit P
Attenuator N @ TES4
Muting Control
Circuit @ TESS
suBQ (9 v
€ TESs
s0s1 (29) Sub-cod Sub-cod >
Signai Q Signal P — W o @ TES?
Demodulation Demodulation g
SBOK Data C 1
@ Circuit Circuit c:’smau"orrec on @ CKSE
EMPH (36) (ad) CK8M
SUBD (21 ] Timing Circuit @ 17M0
EXCK (20 (@7) X-0
A
SPDA @ Data Status Circuit !'@ X~
A
1 (7 100
MIC Program ROM Logic Circuit
Ge) 1101
(15) 1/0-2
RAM Address Signal Circuit
Vop @b (4} 1/0-3
- C1 and C2 Error Detection/ —"ﬁ
Vss (29) RW Controt Circuit Revision Circuit (3 1104
() vos
v vos
T (9 107
DaIaCate0m0a0202000202020,
- N v W ~ ®© o =4 I
88 cocd8 88 B = &8
< < < < 12 T T 1 < 1 2« 16
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2} RF Ripple (RERP} Signal Emitting Curcuit:
RF Detection Peak/Bottom Detection

The RF Ripple (RFRP) Signal 1s On-Track information that
is passed through the Status Converter (CZC) before being
supplied to the CMOS Servo Processor. TC9201BF. When
needed, the RFRP Signal is selected from the System
Mode, as shown in Diagram 5-1 (page 18). During Tracking
Gain Adjustment, the Focus ON/OFF Half Normal Informa-
tion and during Tracking Search. the Tracking Error Signal

are used for Track Count information and Search Con-
verged Information

The RF Ripple Signal is achieved by taking the differential
of the RF Signal Peak and Botton Hold Signals.

in the actual RF Signal there is Low Frequency Fluctuation
but by taking differential, the fluctuation is taken out and
thus a stabilized RFRP wave form is achieved.

{PEAK BOTTOM DET)

Vece
50uA
10K 20K
AA
10K . 10K A
x 1 X2 RFRP
:
RP AMP
¥
[=3
~N
VREF
Diagram 5-17 RFRP Signal Producing Circuit
Construction
196 ~ 720kHz On,Track
0.5V
RFI VREF
—0.5V
\VA\] 05V
PEAK \v/\'/ \‘ 1’ VREF
~05V
71 05V
BOTTOM \ VREF
—0.5V

RERP

]
AAAAL

1 1.

\VAAVAAVARV,

[

-1V

Diagram 5-18 RFRP Signal Operation Wave Form
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6-2. Pin Configuration

CIRCUIT DESCRIPTION

NOTE: EXTERNAL RAM = 8 BIT x 2K

Pin No. Port name 1/0 Operation
1~6 ADa ~AD9 o External RAM Address Signal Output Pin
7 RW o] External RAM Read/Write Signal Qutput Pin
8 CE (0] External RAM Chip Enable Signal Output Pin
9 AD10 o External RAM Address Signal Qutput Pin
10 ~17 1/0-7 ~10-0 /O | External RAM Data BusLine
18.19 TESS. TES4 1 Test Pin. Normaily used in “H" or OPEN
20 EXCK 1 Sub-code P—W and S0+S1 Data Reading Clock Input Pin
21 SUBD i Sub-code P—W Output Pin. Data set with the internai resister at PFCK fall point
22 Vss - GND Pin
23 Voo - Power (+5 V)
2 SBOK 0 Sub-code Signal Q Data CRC Check Decision/Result Pin (Normat "M, Error "L.")
- The Decision/Result i1s output one plock prior to the 80-bit Q Data being output
25 SUBQ 0 Sub-code Signal Q Output Pin. PFCK falt edge synchronized before Q Data 1s output.
26 s6.81 o Sub-code Sink S0 and §1 Pin. When Sub-code Sink is detected in S0 or S1, “H" level is output for that frame
{PFCK fall is edge synchronized)
27 PECK 1 Play Mode Frame Cycle Signal Output Pin. f = 7.35 kHz (Duty Cycle = about 50%)
28 PLCK | Data Reading Clock Input Pin Clock produced the PLL Circuit in reference to the RF signal played from the DISC
During PLL Phase Clock: 4.32 MHz ‘Duty Cycle = 50%)
29 EFMI i EFM Signal Input Pin. Synchronized to the PLCK and then input
30.31 NC - No Connection
32 SCDA ] Control Data Seriai Input Pin. Seriai Data Input of Each Frame from TC9201BF
33 SPDA 4 0 Processor Status Qutput Pin. information such as Synchronized conditions in Frame Units, Revised
| Decision/Resuit Processing, Memory Buffer Capacity are serial output.
34 COFS i 0 Revision Mode Frame Synchronized Output Pin. f = 7.35 kHz (X tal divided}
35 WOCK 0 Word Clock Output Pin. Clock divided 16 times from BCK. {Duty Cycle = 50%) f = 88.2 kHz.
36 i EMPH o Specified Emphasis ON/CFF Signa! Output Pin. Confirmation of existence of Emphasis for the Q Data Control Bit
! {When "H", Emphasis ON) When the CRC Decision/Resuit is confirmed as OK twice, Emphasis is confirmed
37 HOF 0 quput Data Correction Flag Output Pin. Flag added every 8 bits, at the same time as data output, LSB and MSB
side are synchronized with the SYCX fall in Flag order.
38 | CHCK 0 Channel Clock Output Pin. This is the WDCK clock signal divided twice, when “L" level Lcn and when “H' fevel
! Rch data is output. f = 44.1 kHz {Duty cycle = 50%)
39 i BCK (6] Bit Clock Qutput Pin. f = 1.4112 kHz {Duty Cycle = 50%}
40 ! Dour 0] Data Output Pin. The BCK fall is edge synchronized from the MSB side to be serial output
41 i SYCK o] Symbol Clock Quiput Pin. This is the clock divided eight times from BCK. f = 1764 kHz (Duty cycle = 50%)
42 | ARTR o] Rew Data Aperture Signal Qutput
43 APTL 0 LcH Data Aperture Signat Output
44 CK8M o 8M Clock Output Pin. {X'tal 16.9344 MHz clock divided twice}
a5 17MO } 0 17M Clock Qutput Pin. (X'tal 16.9344 MHz Buffer Qutput}
486 NC [ No connection
47 %0 ] 0 Crystal Resonator Connection Pin. The Crystal Resonator provides the System with the desired Clock Frequency
(X'tal 16.9344 MHz)
18 < ) Crystal Resonator Connection Pin. The Crystal Resonator provides the System with the desired Clock Frequency
{X'tal 16.9344 MH2
49 ! CKSE | Clock Selection Pin. When the X-l Input Clock is “H” or OPEN then 16.9344 MHz, when “L” then 84672 MHz is
; selected
50 ~562 . TES: ~TES3 “ | Test Pin. Normally used in “H” or OPEN.
53 | Voo i — | Power(+5V)
54 | Vss ! — 1 GNDPin
55 TES6 b Test Pin. Normally used in “H" or OPEN
56 ~50 ' ADO — ADZ O | External RAM Address Signa! Output Pin
K L4 TestPinNormaly used n "W or OPEN

CIRCUIT DESCRIPTION

6-3. Operation Information

6-3-1. EFM Signal Demodulation Mode Block
Operation

® Synchronizing Signal Detachment Circuit

The Synchronizing Signal Detachment Circuit is divided

into the Synchronizing Pattern Detection and Sychronizing

Signal Protection Interpolar Circuits. The operation of each

of these is shown as follows.

1} Synchronizing Pattern Detection Circuit

The detection of whether there are two consecutive pat-

terns of 11T (1T = 1PLCK) from edge to edge in the HF

Signal Picked-Up from the Disc is done thus creating the

Frame Synchronizing Signal.

Frame Synchronizing Pattem

] " N nT_ g

. v T |

erm _—l___J—_"_—\__u——J—_— )

Diagram 6-1 Input Signal Timing Chart

DP-3010
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2) Synchronizing Signal Correction/Interpolarity Circuit
The Frame Synchronizing Signal shown in Diagram 6-1 is
used in the internal Demodulation Circuit for synchroniz-
ing but there is a possibility of miss detection due the to
quality of the input signat if the Synchronized Signal is
used as it is.

Therefore the following powerful Synchronizing Signal
Correction Circuit is needed.

The Synchronizing Signal Detachment Circuit is shown in
Diagram 6-2.

As shown in this Diagram, the whole circuit is constructed
of a 1/688 Division Curcuit, a Gate Signal Producing Cir-
cuit (WIND Gen) and an Off Synchronizing Counter
(NSFC).

Normally the Gate Signal {R-WIND) produced from the IFC
output used for correction of the Proper Frame Synchroniz-
ing Signal {Only the Synchronizing Signal input to
R-WIND is used for synchronizing the Demodulation Cir-
cuit).

2 When a condition where the Frame Synchronizing
Signal does not enter R-WIND continues and NSFC
output become N, the NSFC operation stops. At the
same time the FSPS Ouput Level changes from "L" to
“H" turning on each Correction Circuit.

3 When the FSPS Level changes to "H". P-WIND starts
the SET RESET and the Frame Synchronizing Signaf is
synchronized with IFC.

4 When the Frame Synchronizing Signal is input to
R-WIND, it is judged as the Proper Synchronizing
Signal and the synchronized NSFS of IFC is cleared.

At this time. the FSPS Level changes to “L” and the input

Synchronized Pattern from the internal system completes

synchronizing.

Also, besides the FSPS there is the FSLO Status Flag

where FSLO and FSPS are output through the SCDA pin.

ESGM and ESGL are input to the SCDA pin from

TS9201BF.

WSEG details are availabie on Page 40.
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e EFM Signal Demodulation Circuit

The EFM Signa! Demodufation Circuit, with reference to
the Main Frame Counter {IFC) of the Synchronizing
Detachment Circuit, consecutively demodulates the Sub-
Code Signal within each frame and the 32 Symbo! Data
(Restored to digita! signal from EFMI) from 14 bits to 8 bits.

Connection to
External RAM

The demodulated data is set 1o the internal latch. and writ-
ten into the external RAM by using Address A0 — A1Q
from the RAM Address Control Circuit, the Write Signal
{(RW = L}, and Chip Enabie Signal (CE = L) in one symbol
(8 bit) units through 100 — 7.

TC9200BF
RW Ce
O, 0
B
RW CE
16K S-RAM

When a non-synchronized condition continues, such as Diagram 6-3
during POWER ON, when a Bust Error occurs or when the ESGM | ESGL ' N WSEG | R-WIND Width
PLL circuit is instable. P-WIND from the WIND Gen. 1 T2 ] —7PLCK ® Sub-Code Signal Demodulation Circuit
Output and Off Synchronizing Frame Counter (NSFC) are 7 ) P 5 :3 lox The 8-bit data in each frame for control and diplay in sub- nized with the trailing edge of the read clock input from
put into operation to effortlessly synchronize the condi- o ; s - — code P, Q, R S. T, U V. W, is set to the internal resister the EXCK pin. This is emitted in serial from the SUBD pin.
tion. 5 = N e opnge the before the leading edge of PFCK {pin 27}. This is synchro- Each condition for the output data is as foliows.
See the following simple explanation for the steps taken in .
synchronizing. . SUED
1 The setting of the number of times of Off Synchronized Di 61 OUTPUT S0, 51 OUTPUT TIMING NORMAL TIMING
Detection, N, is done by selecting one of the 2-bit N = tagram &- [3 When SO output, “H" Sub-code P Data
. U .
2,4.8,12in ESGL and ESGM. Q When $1 output, "L” Sub-code Q Date
R~W | NotFixed Sub-code R ~— W Data
EFMI
C Diagram 6-2 SUBD output data details
ESGL ESGM FSPS
Frame Synchronizing OFF Synchronizing NSFC
Pattern Detection Circuit Frame Counter PECK '_1
————, c SUBD ""}""“.""“v”""."""'" L Fixed
- . . n.___/\____z\____/\..A__:».___\—____.—_—_
e Not Fixed —-1
EXCK 1 2 3 4 5 6 7 8 g|_hol_jn
PLCK
l Diagram 6-4 Timing Example {1): During $1 Detection (Only Detect SO one frame before)
3 IFC WIND Gen. |
y 1/588 Division Circuit Gate Signal '
{Main Frame Counter} Emiting L werg 1 PECK -—'l
R-WIND {Real WIND} ] ‘ .
suBD P aYRYIS T L Fixed
.‘L P-WIND (Protection WIND} i Y v W
EXCK 1 2 3 al |s{_lel J7 8

Diagram 6-2 Synchronizing Signal Detachment Circuit Construction
Diagram 6.5 Timing Example (2): Normally
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® Sub-code Signal Q Data Demodulation Circuit
The Sub-code Signal Q Data Demodulation Circuit demod-
ulates the Q Data of the Sub-code Signal in units of 98
frames. It then does Error Detection/Judgement Process-
ing of each data before output.

In each system, the Sub-code Synchronizing Signal is
synchronized at SO and S1, so that the Error Detection/-
Judgement Processing can be done by consecutively
reading CRCC 80-bit Q Data. From the SBOK pin Error
Detection/Judgement results and from the SUBQ pin the
demodulated Q Data are synchronized with the PFCK lead-
ing edge and then output.

Sub-code Q Data Block {N)

e

® S0,S1: The level of the Sub-code Synchronizing
Signal Output is "H” in the frame during SO
and S1 detection.

The Sub-code Q Data CRCC Check Judgement
Result Qutput is “H” level during No Error.

Each signal from SO S1, SUBQ, SBOK and PFCK are moved
to TC9201BF.

The 80-bit Q Data is initially read into the internal RAM of
TA9201BF.

When needed, this data is sent from the bus line to the
MPU through the CPU Interface.

® SBOK:

I a— Block {N+1) -

suBQ

St [Da—ox Da»lj Da-2 ‘ Da-3 ‘

S0

X m-7ix Da-80 uu Da-94X Da-95

S

’ | ‘
S0 1 $1

t
|

S0 §1 !
Detection } Detection

|
y/

SBOK Block {N— 1} CRCC Check Judgement Resuilt x Block [N) CRCC Check Judgement Result
|

Diagram 6-9 Sub-code Q Data Qutput Timing
® Other

in the Control Bit information of the Sub-code Signai Q
Data, the Emphasis ON/OFF Judgement Output is output
through the EMPH pin.

When the level of the EMPH Qutput is "H”, the Empbasis
is ON.

When two blocks {two 98 frames) of Q Data CRCC Check
Judgement Results (SBOK output) are found to be con-
secutively normal, the data is valid.

J l L I 1 ] it ~
S0 81 R T 124
|
! i
! ]
i
SBOK (( First Block ! Second Block
I !
- _ B
EMPH ]( Not fixed
Emphasis ON
The de-emphasis of

the OQutput AMP is ON

CRGC Juggement Nosmat

Diagram 6-7 Emphasis ON/OFF Qutput Timing
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6-3-2 Error Detection, Delete and Correction
Processing Mode Block Operation
Information

¢ Timing Circuit

The Clock Signal needed for internal operation is as

shown in Diagram 6-8, where that by only connecting a

crystal and condensor is all that is necessary.

The selection of the frequency of the crystal is done by set-
ting the CKSE pin.

CKSE = "L" f{x'tal = 84672 MHz
fx'tal = 16.9344 MHz

CKSE = "H”

48 )
Xt l X—0
c 0 c
0 0
; /-71; Diagram 6-8

Note: Use a crystal with low Cl values for best Start-up
Characteristics

¢ RAM Address Control Circuit

TC9200BF reads modulated input data by use of the exter-
nat RAM (8-bit X 2 k) address control and does deinter-
leave processing.

Input Data Jitter Absorbing Capability for the memory has
a capacity of =5 frames; constant survetllance (Differen-
tial Detection) of the Input and Output Data Rates are
provided in the design for best results of the RAM Address
Control.

In response to the condition of buffer capacity. the follow-
ing DIV+ and DIV— signals are output. DIV+ and DIV—

DIV+

are used for Disc Motor CLV Servo Controi and including
the motor a Field Back Loop is constructed.

Therefore, the actual Input Data Jitter Absorbing Capabtli-
ty is being enhanced

Also, when the buffer capacity exceeds =5 frames. it is
taken as Buffer Over thus the BUF-OV Signal is output.
During BUF-OV, DIV+ and DIV— are reset, the Mute On
Buffer capacity is forced to become — 1. BUF-OV is thus
cancelled. and the RAM Address Control is continued.

DivV—

Mute ON

BUF-0V *

Mute ON

BufferCapacity | —6 | -5 | —4 | =3 ] 2| 1 [ «1[+2]+3 [ +a [ 45 [ +6 |

Diagram 6-9 Control Signal DIV+, DIV—, BUF-OV Output Timing

it i1s possible to externaily monitor the Buffer Capacity by
checking the Data Status Signal Qutput from the SPDA

pin. As shown in Diagram 6-3, three bits, BUF 2 — 0, are
output.

BUF2 BUF] o BUF0Q Buffer Capacity BUF2 BUF1 BUF( Buffer Capacity
R e T -1 0 0 0 +1
1 1 0 o 7—2 - ) 0 o O o 1 +2
T e 2 I S +3
1 0 0 T 0 o - 1 +4
0 iﬁ 1 ) 7:577 o 7 1 T ?Vﬁ(jw o 0 +5

Diagram 6-3 Buffer Capacity Output Data
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o C1 and C2 Revision Circuit

Error Detection and Revision Processing in the CD is done
in twc places, C1 and C2.

1} C1 Detection/Revision Section

For C* Revision Processing. the Error Detection in each
frame of the input data for High Priority Items is done as
follows: one High Priority [tem is deleted and two or more
Items are Error Flag Marked (C1 Ep).

2) C2 Detection/Revision Section

The data from C1 Detection/Revision Section is De-
intericave Processed and sent to C2 Rewvision Section.
Here. only when the ratio of a miss judgement is low, Revi-
sion Processing is done.

Because of this, the Ci Ep marks from C1 Revision Section
are used as one judgement information in C2 Revision Sec-
tion. Here upto two High Priority ltems are deleted and
three or more errors Correction Flag Marked (C2 Ep) and
are moved the the Correction Output Mode.

The Ci and C2 Judgement Results are output through the
SPDA pin as shown in Diagrams 6-4 and 6-5 and are used
as Monitor Signals.

Output Data

Correction Mark
Fiag (HOF)

€151 /c150 | C1Ep | Judgement Result
¢ 0 0 : NoError
¢ 1 G | One Error Revised
- QO 1 1 Twoor more Errors. No Revision

Diagram 6-4 C1 Revision Judgement Results

C2S1,C250 | C2Ep | Judgement Result
< : 0 0 |, NoError
C 0 One Error Revised
0 0 Two Errors Revised
L | Three or more Errors Corrected

Diagram 6-5 C2 Revision Judgement Results

¢ Data Correction Qutput Circuit

The C2 Revision Processed Data is Scramble Processed
(inciuding two delay processing) under CD standards by
the external RAM Address Control. This data is consecu-
tively read from the external RAM in Qutput Word Order
from the 8 bit LSB side.

The selection of each data between Direct Output, Aver-
age Correction Value Output or Prior Point Hold Output is
done in reference to the C2 Ep Correction Mark Fiags.

An example of the Correction Process Operation is shown
in Diagram 6-10.

Prior Point Hold

Average
Correction

Average
= Correction

Diagram 6-10 Correction Process Operation Example

Correction Mark Flag {HOF) | Output Data
Output Mode
On Dnsa Dn
[¢] — bn Direct Output
1 0 \ Dn-1+D+1 Average
i 2 Correction Value
1 H i Dn-1 Prior Point Hold

Diagram 6-6 Correction Algorithm

Note: When the ~ HOSTP Flag. explained on Page 40, is
set to "L". the Correction Operation is stopped and
changed to Direct Output Mode
This flag is very useful when applied to the CD-ROM
and CD Information Files.

Also, Correction Flag is added to each word data of the

8-bit LSB side (L-HOF} and 8-bit MSB side (M-HOF) indi-

vidually and is output through the HOF pin in the order of

L-HOF and M-HOF to the Correction Data and output

simultaneously.

HOF Correction Alogrythems is set to HOF = 1 if either

L-HOF or M-HOF is 1.

DP-3010

CIRCUIT DESCRIPTION

® Attenuator Circuit
During Search, Fast Forward, and Reverse operations in
the CD Player, there is a need for an Attenuator Circuit to
lower the level of “harmful” sound.
A Fixed Attenuation Level of —12 dB enters from the
SCDA pin where it is decided whether to attenuate or not.
Internal switching is done is accordance to the ~ ATT
Signal.
When ~ ATT = “L", — 12 dB Attenuation

® Muting Circuit

When an abnormal signal enters, it is detected as an Error
in the Revision Processing Mode and then eliminated in
the Correction Output Circuit. But a certain amount of
Bust Error is repeated and that repeated low frequecy
sound is output. When a long Bust Error is emitted, the
direct current signal, a poor quality sound, is output.

To avoid the just mentioned phenomenon, these signals
are passed through the Muting Circuit.

The Muting Operations are explained in the foliowing.
When Muting Operations are started, the Attenuate Cir-
cuit {— 12 dB} comes ON at the same time, and Zero Cross
Detection is done.
The operation for each channel, L and R, are done individu-
ally where when the Zero Cross Data (Marked Beat In-
versed) is detected, Muting is ON and the digital output
data turns to "0".
Muting cancelling is done in the same way.
Control of the Muting Circuit is done with the input com-
mand ~ MUTI and MUTC from the SCDA pin.
~MUT!): Forced Muting Command
When “L", Muting is forced to ON
MUTI: Internal Muting Control Command
When internal "H" is detected, this command
stands.

MUTING MODE SET CONDITIONS RESET CONDITIONS
B4F-Er When a 64-Frame Burst Error is detected in C1 Revision Mode
™ h When two consecutive revision frames occur in C2
DIN-MISS When a De-interieave Miss occurs three consecutive times. Revision Mode
BUF-ON When the Buffer Capacity exceeds *5 Frames
Diagram 6-7 Internal Muting Commands
Muting OFF Muting ON Muting OFF
Zero Cross
Detection
~ e kY
\ A FA M
[} i { 1 i Y
b [ ) [
Lch T \ 7 Y 4
! I [
\/ \j ) \ \ ) \/
\_t \_/ s
Muting Condition
—
Attenuate ON
—12d8 ]
™\ A [ /N ™y I'\‘
ANWAN/NA AN A N A
DC Offset R e e L
Vo \\ / \ N/ ‘\ /
\/ \‘,/ ‘\_/ \./ \./
Rch
About 100 ms About 100 ms
Attenuate ON Muting Muting
—12dB Condition Condition

Diagram 6-11 Muting Operation
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¢ Data Output Circuit o Control Data Input Circuit
This circuit outputs the input data from the Correction All the data output is synchronized with the BCK trailing Information needed for TC9200BF internal processing is MUTC: Internal Muting Control Command
Output Circuit. edge taken in serial mode from the SCDA pin of TC9201BF. {When "L", Muting Stop)
The channel data of both L and R, from the MSB side to The signals with connection to the Output Data are shown The circuit is designed so that data input, which is in refer- ~ HOSTP: Correction Operation Stop Command
Beat Serial, are output through the DOUT pin. in the Timing Chart, Diagram 6-12. ence with the Revision Mode Synchronizing Signal, COFS {When “L", Correction Operation Stop}
{f = 7.35 kH2), is taken in continuously. ESGM, Selection Signal for setting the times of Off-
Control Data Details: ESGL: Synchronized
~ATT:  —12dB Attenuation Command Detection in the Frame Synchronizing
(When "L", Attenuation ON} Signal Correction Circuit.
~MUTL  Forced Muting Command WSEG: The Wind Control Signal of the Frame Syn-

BCK(1.4112MHz) HH”HHH ””IHH[” H ”I H”HIHH (When “L", Muting ON) chronizing Signa

Correction Circuit.

WOCK (88.2kHz)

-

o 1

i 0
DouT 1 Lewin) 16-bit data M COFS | [ ]
| |
CHCK (44.1kHz) l ~ HOSTP
I
_i SCDA |~ arr]~mum|mutc] {esom] esat [ wseg]
T

Diagram 6-13 Control Data Input Timing
SYCK(176.4kHz)

i

® Process Status Signal Output Circuit

i
APTR ﬁ ! ! The Revision Processing Judgement Resuits and Memory MUTO: Internal Muting Detection Flag
T’ : Buffer Capacity Information in TC9200BF is output (When "H", Muting ON)
| ] I through th SPDA pin and moved to TC32018F. Note: Will become “"H" when 64F-Er,
APTL ! ‘—}——— The data output, which is in reference with the Revision DIN-MISS, BUF-OV on Page 40
Mode Synchronizing Signal, COFS (f=7.35 kHz}, is output oceur.
continuously. C2s1-0
Process Status Signal Details: C1C2-0: C1 and C2 Revision Processing Judge-
FSLO: Complete Synchronized Status Flag ment Resuit
{(When “L", Complete Synchronized Con- BUF2-0: Memory Buffer Capacity Output Data
DOUT Reuin) 16-bit data f Lenin+ 1) 16-bit data dition) DIV+,DIV—: Disc Motor Control Signal
FSPS: Synchronized Status Flag
HOF Rcuin) LSBside | Y Lcn+tiisBsice | (When "L". Synchronized Condition}
: |
CHCK I
|

] COFs '—1 [ l__
WDCK - ] [ 1 [ :

i
‘ WDCK | ! | | l l l | | l ] [ l | | i | | ’ ‘ ’ I | |
svycx ‘ I l____.l I———-—! L—

l
|
|

APTR | | SPDA

APTL l

FSLO l FSPS |MUTO[ ca2st l Cc2s0 I ci1st i cis0 1 BUFZl BUF1 [ BUFO ] DIV+ IDW-—[ FSLOT

Diagram 6-14 Process Status Signal Output Timing

Diagram 6-12 Timing Chart
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7. Servo Processor TC9201BF (X32-1400-10:IC) 7-2. Pin Configuration
The TC9201BF is an LS developed for Pick-uz Search and ® Uses the Auto Kick Search Method which is essential Pin No. Port name /0 Operation
Search Control, Disc Motor CLV Servo Cont-ol and MPU for queing and reviewing. ] K 0 | 4M Clock Output Pin f = 42336 MHz (X tal Divided)
mcommg/outgomg‘command interface of theﬁ\,Di Player. ® Equipped with an Internal AFC and APC Circuits for 3 ST ; Raset mput Pin Normally "1 or OPEN (When “L" System Reset
When combined with the TABTOIN Servo i€ iBl'pOlar ia DKSC. Motor (.:LV Servo. . 3 LbC o] Control Signal Output Pin for the Laser Diode Drive Circuit
and the TC9200BF Data Processor (CMOS .Si} a simple e Equipped with an internal Feed Motor Control Circuit A or o TV Sonal DrectinpotP
. . . H nat irect Input ¥in
but powerful Servomechanism can be cons:ructed with e Lead Timing is free with the use of a Two Block RAM 9 e -
i
the use of very few external components. Buffer for the Subcode Q Data 5 SLN O | ELM Signalinverse Output Pin
& Eqguipped with an Internal Digital PLL Circu @ 6 EFMI t ELM Signal Input Pin
® With Four CPU Command Lines, a Clock Line and Ac- 7 FCSH O | Focus Actuator Drive Signal Polar Command Qutput Pin
knowledge Line (Total: six lines) all infc'mation pro- 8 zcL2 O ¢ Internal DA Converter Output Pin 2
cessing is made possible. g 2C2 1 External Comparator Cutput Signal Input Pin 2
® Automatic Adjustment of Focus and Tracking Gain is 10 2cu O | Internai DA Converter Output Pin
made possible. 1 doll 1 External Comparator Output Signal input Pin 1
® The selection of Search Contrai for Finding Song Begin- 12 SEL O | Prck-up Servo Mode Command Signal Output Pin
nings is possible when in any mode. 13 VR1 o= Internat DA Converter Power Pin. +2.2 V (VReF)
7.1/ Block Diagram 14,15 FELT, FEL2 O | Analog Switch for Focus Gain Qutput Pin
16.17 TELY, TEL2 o] Analog Switch for Tracking Gain Qutput Pin
- ~ - 4 1) - N T w I 3 o = -
S 8 f') ('.:" 8 2 8 z g fr o o 8 8 g z ‘g 18 FBRK o] Focus Actuator Brake Signat Output Pin
N N N N - ©w w w w v e = = = I 18 i FKiC 0 Focus Actuator Drive Signal Output Pin
T J o 2 2 2 : & o \ & 2 2 2 2 c 2 20 i TKIC { o] Tracking Actuator Kick Signal Output Pin
T ; Defect Detection Pin. Only in Normal Play from the PU Output Signal Defect is Detected. During Detection VR2
T 1 9 TEL1 2t BrCT ! O | gecomes Etectric Potential. (Normally: “Hi-2')
3 : i Tracking S Loop for Mid and High R Phase Compensation Mechanism Switching Analog Switch Output
VREF (3 o TeL2 2 i TGUH , o 1 P::c ing Servo Loop for Mid and High Range Pha omp: { i Wi Ie] og (ol
Tracking Control/Search Control ;
- ¢ )
RST (2 Servo Status b Focus Contro! - 5 FMFB 2 Voo Power (46 V
Signal Processor FMGU 24 TGUL o] Tracking Servo Loop for Low Range Gain Switching Analog Swilch Qutput Pin
TES1 (5 - ) FMON 25 TESH t Tracking Error Signal for Sample Hotd Analog Switch input Pin
A Feed Motor Control - 26 TEOF e} Analog Switch Qutput Pin for Tracking Servo Operation ON/OFF
TES2 {85 33 VREF 27 FMON o Anatog Switch Output Pin for Sending Servo Operation ON/OFF
28 DMFC Q ! AFC Qutput Pin for Disc Motor CLV Servo
TES3 @ 3) Vpp2 29 DMPC O | APC Output Pin for Disc Motor CLV Servo
> 30 DMON o] ‘ Analog Switch Output Pin for Disc Motor Drive Circuit Gain Switching
28) DMFC 31 FMGU o ! Analog Switch Output Pin for Sending Servo Loop Gain Switching
CLV Motor 32 VR2 — | Pick-up Servo Circunt, Disc Servo Circuit Reference Power Pin +2.2 V {VRer)
BUSO (3 Servo Control %8 DMPC + +
e 33 : FMFB o Control Signat OQutput Pin for Feed Motor Forward/Backward Movement
BUS1 (6 5 _ %) DMON 34 Vo2 - Pick-up Servo Circuit, Disc Servo Circunt Power Pin. 2 X VR2
@ ' :
D Bus Control 2 ‘E f 35 ‘ 84MK i 8M Clock Input Pin. f = 84672 MHz {X'taf Divided!
BUS2 (57 § 3 8 §) EFMI 36 WDCK ! Clock Input Pin for incoming/Qutgoing Control Data
o ®
st E 37 COFS t Revision Mcde Frame Synchronizing Signal Input Pin f = 7.35 kHz
® 2
BUS3 (8) } of «< Digital PLL s) SLP 38 SPDA i Serial Input Pin for Status Signal
39 SCDA O | Serial Output Pin for Control Data
69
BUCK Clock s} SLN X 40 TES3 i Test Pin (Normally L")
ogilad L : - T s -
DA/CO PLCK ' 41 SGS i PLL Circuit Selection Pin. When “H” Analog PLL Circuit and “L" Digitai PLL Circuit Selection
T H 42 PD [¢] Phase Comparison Signal Output Pin for the PLL
a ‘ a3 X-0 o] Crystal Resonator Connection Pin. The Crysta! Resanator provides the System with the desired Clock Frequency.
3 1 @y (3 9) 50 61 (52 (49 Q (42 47 ;
o [ % o s s » ¥ < < 5 o v ¥ P o - J 44 X 1 Crystal Resonator Connection Pin. The Crystal Resonator provides the System with the desired Clock Frequency.
[=] w i
£ B x ¢ § 58 8 2 8 o 85 98 ¢ 8 = 3 45,46 TES2, TEST I | Test Pin (Pull-up Resistor included) Normalty “H or OPEN
S S 3 5 & -4 @ 1 73 & a -
47 Dout O | EFMSignal Output Pin
48 PLCK o] Bit Clock OQutput Pin
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Pin No. Port name 10 Operation
49 PEC) , Play Mode Frame Synchronizing Signal Input Pin. SUBQ, SBOK and SO S1 are synchronized to the fall edge of this
K signal and input. Also, the compared frequency of the AFC and APC are used for the CLV Servo.
50 S0 St | Sub-code Signal Synchronizing Pattern S0 and S1 Input Pin
51 SUBQ 1 Sub-code Signal Q Data [nput Pin. 80-bit Q Data as one block is serial input. and saved in the internal RAM.
52 SBOK i Sub-code Signal CRC Check Judgement Resuit input Pin. (Normal = "H”, Error = 1LY
53 Voo — | Power(+5V)
54 Vss — | GNDPin
Incoming/Outgoing Command and Data Bus Line. With the BUCK Start-up. the Command and Data is internaily
55~58 BUSO~BUS3 o released. Also during BUCK “H". the input data 's output on the Bus.
Control Input/Qutput Pin for Command and Data Processing. When the MPU sends a One-Word Item Command.
59 DA/CO 170 | thePinis "L" (inputl. When all the Command a~d Data has been correctly received and while BUCK is "L". the pin
is “L” (Outpud. This is then used as the MPU Acknowiedge (ACK) Signal (Normalty “HL
. Clock Input Pin for the Incoming/Outgoing Cc~mand and Data. During Reception the "L” periad will be more
60 BUCK | than 9 us, and "H" period will be more than 4 us while less than 90 us.4 s after BUCK Start-up. DA/CO and
BUSO-3 will be switched.

7-3. Operation information
o Timing Producing Circuit
The Timing Producing Circuit creates the clock frequency
needed for internai operation (Master Clock is 8 MHz). The
input conditions to the 84MK pin, as shown in Diagram

10-1. is internally switched whether to use the 84MK
input or (X-1//2 as the Master Clock by checking the 8M
Det

DP-3010

CIRCUIT DESCRIPTION

e CPU Interface Circuit (CD Bus Control Circuit)
The CD Bus Control Circuit was designed so that the con-
nection between the general purpose 4-bit CPU and the
TC92018F could be easily achieved so that data communi-
cation could be done through only six lines, four line of the
1/0 Data Bus (BUS 0-3). the Clock Line and the DA/CO line
{for the Data and Command Differential Signal).

The Bus Line conditions for the three modes, idle Mode

and the Read/Write Modes. are explained in the following

1) ~3).

Before this though, the following points must be noted

about the CD Bus and Data Communications between the

CPU and TC3201BF.

1 Only the CPU will output the BUCK.

2 The level of the BUCK will be “H" when there is no data
being communicated.

3 The period of "H" level of the BUCK will be less than 90
us while data is being transmitted from the CPU.

4 The BUS 3-0 Input Data should be delayed by more the
4 us inreference to the BUCK trailing edge.

5 The BUS 0-3 and DA/CO pins should be an Open Drain
CPU with Wired OR functions or Open Collector Type
CPU with an I/O port.

6 The transmission/reception of one word {4 bits) data is
to be done with the period from the current trailing
edge to the next one.

1) 1dle Mode
This is the mode when there is no commmunications
being done with the CPU. In this mode both the BUCK and
DA/CO pin have an “H" level while the internal conditions
for the Monitor Signal are being emitted through BUS 0-3.
From BUS 0, “H” level, from BUS 1, AFCS, from BUS 2,
QDRE, and from BUS 3. FOK external signals are to be
output.
® AFCS Signal ... CLV Servo Mode Switch Signal
{In Main Servo Mode, AFCS =

“H" Level)

¢ QDRE Signal. .. .. Sub-Code Q Data Lead Enable
Signat
(In Lead Enabie. ODRE = "L~
Level)

® FOK Signal ... ... Focus ON/OFF Judgement Signal
(in Focus ON, FOK = "H" Level)
See other reference documents for details of each of the
above mentioned signals.

in idle Mode, when either BUS 2 or 3 are "L" Level (Sub-
Code Q Data Lead Enable or Focus OFF), DA/CO Line
will be “L" level. This means that the TC9201BF will
break into the idle Mode when DA/CO is "L" level. It is
possible to make a smooth recovery when becomes FOK
= “"L"{Focus OFF).

8MHz

8M Det —— A

38 () (3) TC9201BF
K X- cPy
84MK l] Schmitt Input

© co BUCK
Jl-v /I €O = 10 ~ 50pF |> L—--—L} l>_
Voo
Note: Use a crystal with low Cl values for best Start-up Conditions DA_/?O
Diagram 7-1
BUS3 ~ 0 bl E
—_— : b
SGS Pin 84MK Pin i X-1Pin 4MCK Output Pin Notes " _J"'
: L | 16.9344 MHz X4 ——E S
L : Digital PLL ON — T
: : 172872 MHz 84MK
84672 MHz 2
H i | 86436 MHz 2 Analog PLL ON
: . Diagra - i i
Diagram 7-1 Internal Clock Selection Mode gram 7-2 BUS Line Input/Output Construction
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2) Write Command Input Mode

This mode transmits the Write Command and Four-Word
Data (CM-A}-{CM-D} from the CPU to TCS201BF. The first
two words are Commands (C6 ~ CO) and the next two
words are the Data (D7-DO}.

TCO201BF takes in the Command or Data of the BUS from
the BUCK trailing edge and will then Echo Back the con-
tent on the BUS when BUCK is "R". Therefore, it is possible
to confirm whether the Command or Data has been cor-
rectly received by checking the BUS 0-3 condition at
BUCK Trailing Edge {since the BUS line is Wired OR, Error
Detection during "L" is not possible).

When a Write Command is input, it is synchronized to the
BUCK trailing edge {Actually, the DA/CO and the CPU in-
formation is delayed by 4 us after the BUCK trailing edge.

Morethan4 s  More than4d us

The same delay s needed in the Lead Cornmand input)
Also, when a WWrite Command is input, the first word of
the command B.S 3 is “"H" level, while the DA/CQ line be-
comes “L” (Command Transmission Start). When the
second Command and Data word are correctly received.
TC9201BF wilt rzturn the ACK acknowledge signal, on the
DA/CO Line {whzn the Write Command is correctly input
and reception 1= complete, DA/CO Line is "L” Level).
When this ACK 's returned, the BUS line switches from
Command Inpu: Mode to ldie Mode again.

If the ACK is nc: -eturned, this means that there is Recep-
tion Error, so the Command is sent again. This is same for
a Read Commanz to0.

BUCK | [

When Write information
transmission/reception is OK,

DA/CO f ACK
the "L" Level
BUS3 “H (Write] ca { oo [ bz
BUS2 6 Y @ |} s | o2 |
sUST e e Y s o )
BUSO L ca x 0 Y Da J o 7

Diagram 7-3 Write Command Input Example
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3) Read Command Input Mode

tn this mode, when a one-word Read Command (SQRD
and STRD Command} from the CPU is transmitted,
TC9201BF sends the designated data back through the
BUS line. The handling of the' BUCK and Commands are
same as in Write Mode, but in Read Mode. but when a
command is input, BUS 3 line is “L” level while the DA/CO

line is “"L” level at the same time. Therefore, whether the
first word on the BUS 3 line is “"H” or "L" differentiates be-
tween a8 Write and Read Command.

When the transmission/reception of the desiganated data
is complete, an ACK signal is returned to the CPU where
the BUS line then switches to Idle Mode.

Morethand us  Morethan4 us

BUCK / | 1 [

DA/CO 1 ACK I When Bead |nforrna‘t|oq
n. ptionis OK,
the “L" Leve!

BUS3 “L"{Read) s$3 ]

BUS2 A2 S2 |

BUS1 Al I S1 ]

BUSO A0 S0

Cornmand Read Data

Diagram 7-4 Read Command Input Example
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4} Control Command Details {2}/ Write Command (CM-B)
(1) Write Command (CM-A)} cope
COMMAND | HEX PROCESSING DETAL
coMmi Cope PROCESSING DETAILS CONDITIONS €7/C5/C51C41C3]C2101100 e conormons
MAND | HEX
C7iC6|C5|Ca C3[C2(C1|CO ATTON 92 1 00 1 [ 0 | TC92008F —12 dB Attenuate is turned ON.
SDSET 80 1 0|0 |0 ]010] 0| 0| wnhileFocusOFF Sub-beam Summing Data is to latched to ATTOFF 93 1 0l10i1 0[O0 1 | TC92008F — 12 dB Attenuate is turned OFF.
SB-REG MUTON 9a |1 ]ofol1]o]|1]o]o | TC92008F Muting is turned ON.
I -
PUSTP 81 1 4] o] 0 0:0 0 1 Operations of PUFWD and PUBWD are stopped. {Sending MUTOFE 95 1 olo 1 0 1 o 1 TC9200BF Muting is turned OFF.
Servo and Tracking Servo are turned OFF)
DMBK 396 1 4] 0 1 0 1 1 Q | Forced Reverse Torque of the Disc Motor is applied. DMSV
PUFWD 82 1 (0 |[0}|0:0 1 O | Pick-up is moved in a forward direction (PU}
DMFK 97 1 010 1 0 1 1 1 Forced Speed-up Tergue of the Disc Motor is applied. LDON-DM SV
PUBWD 83 1 o] 0 4] 0 .0 1 1 Pick-up is moved in a backward direction (PU)
LDON 84 1 001010 .1 ]0! 0| LaserDiodeisturned ONILD) Notes:
1 H i 1 i1 FE H v
LOOFF 85 0|o0jo:eo ° ! ; Laser Diode 's turned OFF (L) ® inCM-B, there is no need for data. DO ~ D7 == { XXXX XXXX)
i DMSV 86 1 Q Q 0!¢C 1 ! 1§ 0 | CLV Servoof the Disc Motor is turned ON. FOK (Focus ON} ° Durmg Reset (RST = “L", ATT = "OFF” and MUTE = "ON" are set.
DMOFF 87 1 0 0 0,0 101 1 CLV Servo of the Disc Motor 1s turned OFF. DMBK and DMFK
are cancelled
FGASS 88 1 o] Q 0 ! o] 0 0 | FKICOutputis setto "H" level LDON
. M-
FGASR 89 1 0 0 o] B olo 1 FKIC Qutput s set to "L level LDON (3) Write Command (C C)
FGASET | 84 | 110 |0 |0 | : 0 1|0 | Thedstaofthe ntemalresistorisdecoded and setto FELI  LDON COMMAND | HEX , CODE [ DATA NOTES
i and 2. C7/C6(C5|C4C3|C2C1|CO|D7;D6 D5 | D4 D3| D2| D1} DO
TGASET 88 (1 /0|0, 0| 011 |1 | Thedatsoftheinternal resistor is decoded and setto TELT  FOK -DMSV ! f oiulrlidlelols|
: . and2 SETRO 8 j1|jolof1triolojolEiIDlR|IS IS|H]Z]2
<. 3lg1gl=1%18 |5
TGASR 8C 1 4] o} 0 1 1 ¢ 0 1 TKIC Outputissetto "L" level FOK -DMSV i
TGASS 8ol 10|00 |3 P10 |1 | TKICOutputissetto ™H" levet FOK -DMSV SRCK 99 |1 jojo 1100 SRCK X | X | x| X | SRCK: Through Rate Clock Switching Data
FOSET 8E |t 1o {00 11110 |FCSI0utputissetto H" level LDON FOCUs 1 9A |1 |G 0|1 10,1 0 £S FCOK FS: Focus Stand-by Level
FORST 8 |10 01011111 |1 [FCSiOuputissetto ™" level LDON FCOK. Focus OK Level
DEFECT- 98 1 0:0 1 1 0 1 1 N ™ N: Scratch Detecticn Level
| : TN: Mono/Multi Time Constant
Notes: DEFECT-il 9C 1 00 1 1 1 0 !0 M ™ M: S h D Level
) | " Scratch Detecticn Leve
L4 - ~D7 = i
Lr:fCM A, there(;:/'nz r:ed;or dgta. Do dD7 _d( XXXX XXXX) ! TM: Mono/Multi Time Constant
. -
ter running , Tracking Servo and Sending Servo are turned OFF. SHOCK S0 |10 0|1 1 1 0l L T L Shock Detection Leval
. TL: Mono/Multi Time Constant
i “lelollls
1 QIY9iLid|5 <
SETR 1 9E 1 cl0 1 i 1 1 1 [4] 1 § § g a @ 1 g
slels|2|8lelel8
TR 9F 1 o] 1 1 1 1 1
SETR2 0 8 z 8 zia ; g E
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Details {Data D7 ~ DO)

1 SETRO
® ATTC: Attenuate Controt Signal for CKIC and CKICF ® ESGM  Circunt  Setting  Selection Signal for the
(During Continuous Kick) TC92008F
e Whnen “17 during Continuous Kick. ATT is . Frame Synchronizing Signal Protection Circuit
ON for
o MUTC: TC92008F Internal Muting Control Command @ ESGL  Continuous Off-Synchronizing Detection
& Normally “1" e Sent through the SCDA pin to TC92008F
® When "0", Internal Muting is OFF.
e Sent to TC9200BF ESGM | ESG NUMBER OF
o HOSTP: TC9200BF Correction Operation Stop Com- ¢ ' OCCURANCES
mand ! ! 2
e Normally “1” 1 0 4
® When “0”, Correction Operation is stopped. 0 1 8
& Sentto TC9200BF 0 0 12
® GUPCL: Clear Control Signal for the Gain Up (GUP)
Signal during Shock Detection
® DEFECT Signal is cleared when GUP is “1". ® DMG:  DMON pin Controt Signal
o DEFECT Signal is not cleared when GUP is ® When 1", during DMSV {CLV Servo ON)
0. DMON = VREeF
® MCG:  FSPS, DIV+ and DIV— Selection Signal o When "0", during DMSV (CLV Servo ON})
® When “1”, CPU combined information used IfAFCS = 1 then DMON = "HiZ"
from TC9178AF and during TC917F If AFCS = O then DMON == "Vrer”
System operation AFCS = 1 — Pre Servo Mode
e When 0", SPDA information sent from AFCS = 0 — Main Servo Mode
TCY200BF is used.
® FSPS 3 SETR2
® DIV+:  CLV Servo System Controt Information ¢ GUPT: When "17, Gain Up of the Tracking Servo
® DIV— during Shock Detection while Piaying
o HYS1:  When 1", Tracking Signal is to have Hystere-
2 SETR1 sis Characteristics during Shock Detection
e APCG1 APC Phase Comparison Frequency Selection while Playing
e APCG2 " Signal of the CLV Servo Circuit ® GUP2:  When "17, Gain Up of the Tracking Servo for
2-3 msec after Search completed.
APCG 1 | APCG 2 PHASE COMPARISON DIVISION ® HYS2:  When “1", Tracking Signal is to keep Hystere-
FREQUENCY COMPARISON sis for 2-3 msec after Search completed.
0 0 1225 Hz 7.35 kHz/6 e {DSP: When "0, LDC pin is "HiZ" during LDON
1 0 919 Hz 7.35 kHz/8 {Same during Reset)
o ] 613 Hz 7.35 kHz/12 ® RFRG1/2: RF Wipe Off Level Selection Signal
i 1 459 Hz 735 kHz/16

RFRG1 | RFRGZ | WIPE OFF LEVEL
0 0 01111

® WSEG: Wind Selection Signal for the TCS2008F ! 0 o110

Frame Synchronizing Signal Protection Circuit 0 0 01101

® Sent through the SCDA pin to TC92008F 1 1 01100

WSEG | WIND WIDTH
1 *7
[ *3

® FMSS:  When “0”, Feed Servo OFF during Search Nor-
mally “1”
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{4) Write Command (CM-D)

CODE DATA NOTES
COMMAND| Hex =T e [ co | ca | €3 | c2 | ¢1 | co| D7 | D6 |05 [ D4 | D3 | D2 |01 | DO 7
PAUSE AX [ 1 0|1 0 Number of Tracks N1
FEED Bx 1 o] 1 1 Number of Tracks N2 64 X N2 Track Kick
NKIC [ Cx {1100y Number of Tracks N1 N1 Track Kick
B|F|T|B
R|G|GC /
K|C|C}|F N1 Track Kick
NKICF Ox 1 1 0 1 Number of Tracks N1 Feed Motor Sending Inciuded)
Number of N3 Continuous Track Kick
cKic Ex ! ! ! 0 XX T Tracks N3 T: Speed Select
Number of N3 Continuous Track Kick
ekick [Fx | 1Pl x | x T umber o {Feed Motor Sending Included)
Tracks N3
T: Speed Select
Details
® BRK: Feed Motor Brake Signal ON/OFF Setting o N1 Number of Kick Tracks (8 bits) — Kick Amount
® When "1”, Brake Signal ON = N1 Track {0-255)
e When 0", Brake Signa! OFF o N2: Number of Kick Tracks (8 bits; — Kick Amount
® FGC: Feed Motor Gain Control = 64 X N2 Track (0-16320)
® When 1", FMGU pin is "VReF” {(Gain Up). ® N3: Number of Kick Tracks (8 bits! — Kick Amount
® When "0”, FMGU pinis "Hiz". = N3 Track {0-15)
® TGC: Tracking Motor Gain Control T Kick interval {2 bits} during CKIC and CKICF
® When "1", TGUL and TGUH pins are "HIiZ"
{Gain Up) TS | T(D4l KICK INTERVAL
® When "0", TGUL and TGUH pins are "VREF” 0 0 62 ms 116 Hzi
® B/F: BWD/FWD Search Direction Setting 0 ] 124 ms | 8+
® When 1 BWD Search p 0 245 ms ( 412
® When 0", FWD Search ; ] 29 e 2
{5) Read Command (CM-E)
CODE DATA NUMBER OF
COMMAND | Hex I3 Tca [C1 |co | D3 | b2 | D1 | DO | WORDS READ NOTES
© 5 o © . -
SQRD o] 0j0101]o0 8 8 8 8 20 Sub-code Q Data Read Command QDa = MSB
x| El5lg
STRD 1 0|010 ¢} o) 8 & § 1 Internat Status Monitor Command
Details
STRD
® FOK: Focus Search OK Signal ® SRCH:  Search Signal
® When “H", Focus ON (Servo ON} ® When “L". Searching
® ODRE: (QData Read Enable Signal ® BRKR:  Disc Motor Brake Cancel Signal
® When "L" Enabie ® When "H”, Brake Cancelled
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e PLL Circuit

TC9201BF is equipped with an Analog and a Digital PLL
Circuit As shown in Diagram 7-1 on Page 43, there are
three modes. Switching of these modes is done by using
the SGS pin and 84MK pin.

There is an internal correction circuit for phase deviation
in the EFM for such reasons as Disc Memaory Accuracy
and when the Disc is Off Center. This is very useful. espe-
cially when using the digital PLL. Therefore. this lets the
Stice Level of the Data Slicer be fixed (AC center). The
Analog PLL cannot be used for this though

1) Analog PLL Circuit

When SGS is set to "H” ievel {input of X'tal 84672 MHz
Clock from the 84MK pin), the Analog PLL Mode comes
into operation.

The Biock Diagram of this is shown in Diagram 7-6 and
the Timing Chart in Diagram 7-7.

i

EFMI

1r

EFM]

Also, the PLCK Phase Polar Differential Signal, in reference
to the EFM Signal Trailing/Leading Edge. is output in tri-
state form the PD pin after passing the Change Pump.

As mentioned before, the Timing of the Analog PLL Circuit
is shown in Diagram 7-7. Here the DoUT output EFM signal
is data that has been delayed after being straightened out
in PLCK.

Internal External
Phase Ch PD
Comparison |1 P ange 42 LPF
Circuit ump
L X~
Divided
into half 4 veo
LCK
ck ooy
D Q A7
SR

Diagram 7-6 Anaolog PLL Block Construction

" [

17

PLCK _] [ [ ] [

PD

—_— t..._._L. ______

DOUT |

F

Diagram 7-7 Analog PLL Timing
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2) Digital PLL Circuit

When the SGS pin is set "L", the Digital PLL Circuit comes
into operation. With this, two frequencies are available,
16.9344 MHz and 17.2872 MHz {43218 MHz from the
EFM Input Signal Beat Rate X 4). The use of these two
crystal frequency modes is done either by inputing into
the B4AMK 84672 MHz {16.9344 MHz/2} or fixing 84MK
with “"L" level.

This Digital PLL Circuit has a unique construction where it
not only measures its own efficiency but also requires no
external components. Also, since the Lock Range and Cap-
ture Range are about +1%, the Disc Mode, from the CLV
Servo, Speed Range needs to be kept within 1%.

A or B Selection Signal
f (X"tal Selection Signal)
Frequency
Compensation
Circuit
Edge - Phase
EFMI Detection Comparision Divider
r— Circuit Control
I Tri-modular X1 16.9344MHz (A) or
4.32MHz PLCK Divider 17.2872 MHz (B)

Diagram 7-8 Basis Block Digital PLL Circuit
Construction

The operations of the Digital PLL Circuit are as follows:

1 Edge Detection of the EFMI input is done and passed to
Phase Comparison Circuit

2 In the Phase Comparison Circuit the phase difference
between the EFMI Edge and PLCK are detected after
being resolved with /4 {as shown in Diagram 7-9).

3 With the Phase Polar Difference Information detected
in the Phase Comparison Circuit, the Tri-modular divi-
sion difference is controlled thus controlling the phase
difference to the least possible.

The Tri-modular Divider is able to compare 1/4-0.5, 1/4

and 1/5-05 divisions. The division difference control of

the divider will be done only when the Phase Difference In-

formation is within %2 as shown in Diagram 7-8.

Since the Clock Frequency of 16.9344 MHz, input through

the X-I pin, will differ from four times the Beat Rate of the

EFMI input (4.3218 MHz X 4 = 17.2872 MHz). Frequency

Compensation is required.

Therefore, when the Edge Detection Period of EFMI is TP

= 6T(1T = 1 PLCK) division difference control of the

divider will be done; and when TP 2 6T, then Edge Detec-
tion of EFMI and a 6T period is controlled. By doing this,
the system is stabilized.

-r 0 +r
PLCK
aNE]
|+————*---" Control Range
+1 Range Fq

I—-2-1 +1+2|

+2 Range
¢ —4-3-2-1 +1+2+3+4

Diagram 7-9 PLCK Division
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3) Data Slice Level Correction Circuit

The Slice Level of the Data Slicer is normally takes the DC
content out of the Data Slice Qutput from the ELM signal
and feeds this back. The aim of the Data Slice Level Correc-
tion Circuit is to fix this Data Slice Level and make no ad-
justment needed possible.

Therefore, the Data Slice Correction Circuit takes the
phase deviation that occurs from the Memory Accurancy
of the Disc, when the Disc is Off Center and from Disc
Motor Jitter when the Slice Level is fixed and passes it
through the Phase Detection Circuit. Corrections are made
in reference to the Phase Differential Information detected.
In this case, the phase deviation usually occurs in low
range frequencies. Therefore, as shown in Diagram 7-10,
even when the Slice Leve! varies vertically, the distance
between EFMI Leading Edge to Leading Edge or Trailing

Input Side
RF Signal

Edge to Trailing Edge does not change.

This means that when TA = T8 = TC, as shown in Dia-
gram 7-10, Ta is the reference where after this the slice
level variation can be easily detected in T8 and TC. It is
then possible to reconstruct the original data in the DOUT
Correction Qutput Circuit with the detection results.

This means that when the Digital PLL Circuit in TC9201BF
is used, not only will the there be no need to use the
Analog Stice Level Control but the Slice Level Response
will become extremely accurate with much less data
errors.

Note that the Slice Level Correction Range is less than
+2T (1T=1PLCK}

™~
17

N
>

Qutput Side
EFM!

I
|
T Slice Level
!

JEE 5 N

i

e

|

A —
L TA ‘

.| L]
™ [

(TA=Tg=Tgl

Diagram 7-10 Data Slicer Input/Output Waveform
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®CLV Servo Circuit J iz _ﬂ_VDDz ﬂ_
- VpD2 IRA-SU — —— —
DMPC Vss Lr ] {"" b Tare
v Vss
ooz (+2.2v)
DMFC
VREF Vss
60u8
AFCS H L
o DMG = HVREF)
DMON ~ | VREF
] DMG = 0(HiZ) |
Disc Motor Driver
TABIOIN :Il‘ L— ;eejk'_“mz' Fl’gvef Command ]| " JJ
b9 (¢ ni O -
o acking Coil Driver ‘Z) TGA etc. O Play
O O O O o—0 O—0 O Q O O a é )
z s 8 g k= 2 g ] 8 % B o o g ——  Pre Servo (Tracking OFF) — CLV Servo (Tracking ON) —
- £ > 50 14 = 2z 2 32 2 Diagram 7-12 CLV Servo Timing Example 1
{During DMS Command Input)
TC9201BF
HiZ
DMPC - - - — v T
Diagram 7-11 System Construction Diagram
e Correlation _J
) VpD2
Pins: DMPC. DMFC. DMON OMFC e E | Vss
® Commands: DMSV (86xx), DMOFF (87xx},

DMBK (96xx). DMFK {97xx],
SETRO (98R1R2), SETR1
(9ER3R4), STRD (1)

BRKR L L

Eh

|
i
]
AFCS L ol = :
Command Reception Conditions The system is designed so that the AFC and APC informa- » VREF OMG=1 | ‘
COMMAND | RECEPTION CONDITION OPERATION tion needed for the Disc Motor is acquired from the Preser- DMON Hiz 1 i Z VRer K < - l X iz
OMSY  IFOK=T Tacus ON oLV Serva ON vo Mode and Main Servo Mode which are divided on the DMG =0 l Detect when more than 22T
DMOFF — Disc Motor Stop iLV Sle“’o Boa_’d'/ , . - Nl I ¢ O
ctual operation/timing examples shown in Diagrams Command =
.
DMBK DMSV Czmmand Set Disc Motor Brake 712 ~ 14, E u 3‘ é 2 g uD: g 8 g & & BRKR Data Check with
DMFK  |LDON Cz~mand Set® Disc Motor Speed Up H g 2 P 5 5 5 K %8 STRD Read Command
* When the DMSV C is not ing, DMFK C is o .-
used. Diagram 7-13 CLV Servo Timing Example 2 Diagram 7-13 CLV Servo Timing Example 3
Note: Each Command information {information Details are shown in {DMFK Command Input) {DMBK Command Input)
[Cm-CD
DATA R1 R2 R3 R4 The following is an explanation of the Pre Servo Mode and ® Main Servo Mode .
D3 ATTC MCG 1 ESGL the Main Servo Concept. When the NKICO Command (Play Command} is input,
D2 MUTZ FSPS APCG1 ESGM Details about the CLV Servo Operations will be explained after the tracking gain adjustment is complete with
D1 HOSTP Div+ APCG2 3 in Items 1) ~ 4) about AFCS. AFC, APC and Brake Cancel the Pre Servo Mode conditions, both the Tracking
DO GUPCL Div— WSEG DMG Signal Producing Circuits. Servo and Feed Motor Servo come ON.
® Pre Servo Mode When the Tracking Servo comes ON. the Synchro-
When the DMSV Command (CLV Servo ON} is input, nized Division Circuit will start and the AFCS will
DMON OUTPUT after the Focus has be achieved, the Disc Motor will switch from "H” to “L" level, thus going into Main
MODE MODE DMPC OUTPUT DMFC ouTPuUT DMG DATA NOTES start to revolve. Servo Mode.
DIVISION CONDITIONS 0 l 1 Pre Servo Mode takes the turning speed (Frequency
e — Eosnp—— i During mput of Range) to within the Digital PLL Capture Range
Pre Servo “KX\M Dodblevalue Output Vher iz 1 DMSV Command labout =1%)
Serve output "H” AFC2 Circunt Fixed 2 DMFK Command
OfFF or’L" ON 3 DMBK Command
AFCS =L Phase Polar Info PWM Ouring Input of
Main Servo Tracking Tri-state Output VRer Fixed NKICO Command
ServoON Qutput | (AFC Cycuit ONY (Play Command)

Diagram 7-2 CLV Servo Mode Division

VREF = +22V
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1) AFCS Signal Producing Circuit

AFCS is the switch to Servo Mode. When the AFCS re-
ceives the FSPS for the SPDA pin of the TC9201BF or the
SETRO Command from the CPU is input, the Mode is
switched. Also. the FSPS Signal informs whether the
Synchronized Division Circuit is in operation thus turning

the Tracking Servo ON and if the EFM Signal has Phase
Locked, it will maintain an "L" level.

The conditions for AFCS to switch between “H” and “L”
level are shown in Chart 7-3.

Conditions for AFCS to switch from “#" to “L""

Conditions for AFCS to switch from “'L" to "H"

When FSPS "L" level continues for 16 frames

When FSPS “H” levei continues for 64 frames

Chart 7-3 AFCS Switch Conditions

2) AFC Signal Producing Circuit

The use of either AFC1 or AFC2 Circuits is decided in Main

Servo and Pre Servo Mode. Each mode detects the Fre-

quency Control Signal (AFC) required, as a result of this de-

tection, outputs the PWM wave from the DMFC pin. This

PWM wave controis the Disc Motor speed.

The following explains the AFC1 and AFC2 Circuits coera-

tions.

1 AFC1 Circuit: (Main Servo Mode, AFCS = L. Synchro-
nized Division Circuit is in operatior:

The AFC1 Circuit divides the PFCK_{Play Mode 7.35 MH?z)

by four, and uses this frequency content to detect the X'tal

2.1168 MHz. When the Disc Motor is correctly locked,
PFCK/4 = 1152 Clock. The system is designed to keep the
Frequency Control Range within about £5% in TC92018F.
As shown in Diagram 7-18, in the Frequency Content De-
tection Circuit, the PFCK/4 (Disc Mator Frequency infor-
mation) frequency content is passed to a PWM wave that
has 7-bit resolution and then output through the DMFC
pin.

Here, the DMFC pin output consists of three values, VOD2
(2VREF}, VSS(0 V) and VREF (+2.2 V).

127
64
+64
L Clock
0 v
1088 1152 1215

(Brake Torque applied) FAST +— Motor Revolution — SLOW (Speed-up Torque applied}

Diagram 7-15 CLV Servo Frequency Control Range
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2 AFC2 Circuit: {Pre Servo Mode, AFCS = H, Synchro-
nized Division Circuit is not in operation)

The AFC2 Circuit uses X'tal 8.4672 MHz from Tmax (Long-

est inverse Level Value) from the EFM.

When one clock {4.3218 MHz) is equal to 1T, during Disc

Motor Correct Revolution, the Frame Synchronizing Pat-

tern is 117 + 11T = 22T. This is Tmax ({Longest Inverse

Level Value).

When Tmanx is used with X'tal 84672 MHz to detect, 22T

AFC1 Circuit {(Main Servo}

is equivalent to 43 Clock. When fhe Detection Result is
more than 43, “Disc Motor Revolution Speed SLOW", and
when less than 43, “Disc Revolution Speed FAST" is the in-
formation passed on.

During Pre Servo Mode, Tmax Q is directly output from
the DMPC pin while the 7-bit resolution of the PWM wave
is output from the DMFC pin at the same time. Here, the
DMFC pin output consists of three values, VOD2 {2VREF),
Vss {0 V) and VREF (+2.2 V).

1:4 Frequency Content
PFCK Division| T Detection Circuit
PFCK/4 ,
T
AFC2 Circuit (Pre Servo)  2M Clock
Flip Flop
Tmax Tmax Q PWM
EFMI Detection Circuit F/F ? 3 Modulation Circuit DMEC
1 16 kHz Carier
1
8.4672MHz
-0
APC Signal APCO DMPC
Producing Circuit
AFCS Signal AFCS
Producing Circuit {CLV Servo Control Signal)

Diagram 7-16 AFC Signal Producing Circuit Block

Diagram
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3) APC Signal Producing Circuit

This circuit only moves with the Main Servo where the
produced APC signal is output in Tri-state from the DMPC
pin to control the speed of the Disc Motor.

The APC Signal is the Phase Differential Information of the
N Division Signal and the X'tal Signal produced from the
Reference Frequency Signal (X'tal Division 7.35 kHz). This
Phase Differential information is output from the DMPC
pin. Therefore. as shown in Diagram 7-17, when the
PFCK/N is delayed in reference to XFS/N. "H” leve! is
output. and when faster, "L" ievel is output.

N Division is the data from APCG1 and G2 (set by the
SETR1 Command) and can be seiected in four vaiues.
Select the most accurate value for the CLV Servo from the
operation results.

Also, XFS is a division of 2.1168 MHz by 288 times and is
controlled to within =1 with the two data outputs from
DIV+ and DIV—. DIV+ and DIV— (Output from the SPDA
pin) are the Buffer Memory Status Signals of the external
RAM of TC32008F The Disc Motor Jitter is corrected and
the most accurate conditions is taken to the Buffer here.

XFS/N 1 !
1 Control Signal
= ' i 8 AD Converter Block Block Emitter
PECK/N J l —l ﬂ_l_ TrackmgTEError Snnal Comparator TCO201BF
1 11
: : : FE—o uD1
DMPC Output ~— e T Hi Z Y Focus Error Signal ,
DAC To Focus/Tracking Servo,
TABI0IN Tracking Search Block
. _ . - RF Ripple Signal Operation Level
Diagram 7-17 APC Signal Output Timing RERP ] Processing Check
SBAD —o ub2 Block Block Timer [ Scratch Detection
Sub-beam Summing Signal Block = Shock Detection
APCG1 | APCG2 | N Phase Comparison Frequency 4) Brake Cancel Signal Producing Circuit DAC
0 0 5 1225 Hz When the DMBR Command is input from the CPU, "L" .
1 Iy s 919 Hz level becomes fixed from the DMFC pin output and the
0 1 12 613 Hz Disc Motor will be braked. After braking and the Disc Diagram 7-18 Servo Status Signal Processor Block
] p o Y Motor revoiunoq speed is slon‘ed“, this is dvetecte.d and the Construction
Brake Cancel Signal, BRKR {"H" level}. is emitted. The
BRKR emission condition is when the ELM Signal Period
continues for 512 periods and more than 227 (about 200
Division ] ) kHz) must be achieved. BRKF emission is checked through
Div+ : DIV— Comparison Disc Motor Revolutions BUSO line with the input of the STRD Read Command By using the TA8101N Comparator Output ZC1 and ZC2, The data calculated in the Operation Processing Block is
o > 17288 from the CPU. the Up/Down Counter, UD1 and UD2, controls at about passed through the Level Check Block where this input
i e Moror Rovon 500 kHz with (10000), as the center is divided into 32 data is continuously being detected. The aquired Detec-
I 0 17287 isc Motor Revolutior. will become . . .
taster levels. Then a 0 ~VREF (+2.2 V) voltage range is emitted tion Result is transferred to the Focus/Tracking Servo and
. ; 0 Dise Motor Favotunom el become from the 5-bit DA Converter Qutput ZC1 and ZC2 (See Dia- Tracking Search Block
e slower gram 7-19)
1 i 1/288 The internal digital signals processed are not the actual
- - InTAB101N In TC9201BF
Note: DIV+ and DIV — can also be input with the SETRO Command data that has been AD converted but a four-sample aver- !
from the CPU. age data. The reason for this is that, when using a Foliow- ) :
up Comparison AD Converter, the Up/Down Counter is Internal Signal ! DA Converter Output
constantly moving back and forth between +1 and —1 sV : @
which makes it difficult to use this data as it is. The con- 45y =T mTT T ¢ mout | k] §
R X ., omparator input | 2 .
verted gata also. includes noise, which needs to be taken v /\ {Condensed Signa": o2 Digital Data
out. This sampling method therefore takes out the high (+§E2'\:I) (11111)
range noise content. ’ \/ ! -—4- (10000)
Also, the Operation Processing Block receives data VREF/2
ov - (00000)

o Focus/Tracking Servo Circuit

Basically. TAB101N operates the Three-Beam Pick-up De-
tection Signal AMP and TC9201BF does ail the control of
the Focus/Tracking Servo and Tracking Search.

1) Servo Status Signal Processor

The Servo Status Signal Processor is constructed of five
blocks, as shown in Diagram 7-18, and basically functions
as the emitter of the Focus/Tracking Servo and Tracking
Search control and status signal.

TC9201BF operates the Focus/Tracking and Tracking

through the two AD Converters and operation processes
them in the ALU (Operation Unit) and thus emits the re-
quired signals for Focus/Tracking Control.

Search with the four signals, FE, TE, SBAD and RFRP, input
from TAB101N. The AD Convertion Block, as shown in Dia-
gram 7-18, takes the four signals that are input after pass-
ing through the TA8101N internal comparator and passed
through the TC3201BF internal 5-bit Up/Down Counter,
5-bit DA Converter, which make up a demodulation ioop.
This construction is thus a Follow-up Comparison Type
5-bit AD Conversion Circuit. This AD converted data is
used for internal digital signal processing.

Diagram 7-19 Data Division Details during AD
Conversion
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2) Focus/Tracking Servo System
Focus/Tracking Servo and Tracking Search system opera-

tions are

actually divided into modes, as shown in Chart

7-4. Qperations are done with a 2 MHz System Lock with
four clocks per mode.

SELPIN |  5ySTEM MODE DIVISION MONITOR SIGNAL OPERATION DETAILS
QUTPUT uD1 ubn2
H Focus Gain Adjustment fE SBAD Focus Gain Adjustment
Focus Search Focus Search, FOK (Focus ON) Detection
L Tracking Gain TE RERP Tracking Gain Adjustment
Adjustment RFRP Slice Level Calculations Output
Non-Play Scratch and Shack Detection
HiZ Normal Play e SBAD FOK iFocus ON) Detection
’ Shock Detection
L Special Play Te RERP RF Zero Cross Detection
L Tracking Search TE Tracking Search
Chart 7-4 Focus/Tracking Servo Mode Division
Note #1: TC92018F deterr.nes the information input The Focus/Tracking System is operated in accordance to

Note #2:

Note #3:
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from TAB101N witn the SEL Output Signal

The four signals, 72 (Focus Error), TE (Tracking
Error), SBAD (Sut-beam Summing} and RFRP
(RF Ripple} are divided into three by the SEL
Qutput Signal.

Non-Play is the ccdition in which eventhough
the DMSV Command (CLV Servo ON} is set,
Tracking is OFF (Detailed expianation excluded).
Speciai Play is the condition after Tracking
Search is complete and the next mode. Detailed
explanation is done in the Tracking Search
System.

the CPU Process Flow Chart on Page 79.
Starting with the Focus Gain System. the operation expla-
nations of the systems in order are in the foilowing.

CIRCUI

(1} Focus Gain Adjustment (FGA) System

T DESCRIPTION

DP-3010

TrGA: Time interval is determined by the CPU

Diagram 7-21 Timing Chart {1}

RFRP)——Q\?_M
TE FS2 FS1 $BAD >——0
R
TA8101N
[ ©
t 'S
3 Focus
Coit
:,% 3 Driver
O e o - N d = Q ¥ = = o
a -4 4 <4 -4 w @ g x @ 2 9 4
4 E o wow @ g EsNQNg
TC9201BF
Diagram 7-20 System Construction Diagram
e Correlation Pins: FKIC, FEL1, FEL2, SEL
® Commands: FGASS(88xx), FGASR{BIxx)
FGASET{BAxx)
® Write Command {CM-A)
¢ Command Reception
Conditions: LDON(84xx)
Command Set
Mode Selector SEL — ﬂ H
FKIC —- Vss Vb2 ST HiZ
FEL1 VREF l
Focus Gain { _"‘I HiZ
Adjustment Pin
FEL2 v
___X REF l HiZ
Peak Hold Pi‘i‘ Date Set
2CLt FE Signat
DAC Output (FE) % \/\ DAC Output Waveform
Command " " " "
14
% g g "
Q Q o] <«
o w w Q
ey w
TFGA
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By switching the two analog switches (FEL1 and 2) BCD  peakpata FEL 1 FEL 2 {2) Focus Search System
ON/QOFF, the Focus Gain Adjustment System fixes the
10 10000 0 0
gain from the Focus Servo Open Loop and corrects the
Pick-up and Disc dispersion. The three commands. _u 10001 0 0 RERP
FGASS, FGASR and FGASET are used here. The FGASS 12 w010 00| TE F82 FS1 sgap >—o0
command is the electrical value of VOD2 from the FKIC pin 13 10011 0 o Il T
and the FGASR command is the Vss electrical value. The 1 o100 o 0 TAB101N o
Focus Actuator is moved verticallylmoving the lense far- 15 10101 o 0
ther from and closer to the Disc). During the input of these 3 ~ L 1_,
commands, FEL1 and 2 forcefully made the VREF electrical 16 10110 ¢ 0 1
value {with the least gain possible), and also the SEL pin 17 10111 1 0 J
becomes “H" level. When the SEL pin = “H", the Observa- 18 11000 1 1] i
tion Signal from the Servo IC, TAB101N. is input in which 19 11001 0 1 2 i
the ZCL1 side is an FE signal and the ZCL2 side is the A 11010 0 1 "'i: * b3 3 Focus Coil
SBAD signal. Also, when FGASS and FGASR commands B o 1 1 E % 3 + % 3 Driver
are input, ZCL1 side FE signal will go into Peak Data Hoid . 2 3 = <
Mode. The FGASET command determines the Peak Data 1c 11100 1 1
Decoding Result to set FEL1 and 2. By using FEL1 and 2, 1D 11101 1 1 2 39 39 @ 7 g X5 o943
the amplitude of FE! is adjusted to about 0.8 Vp-p. At this 1E mio 1 ; 1 -4 R g £ s N g NQ
time the SEL pin will maintain an “H" level where the FKIC 1F 1111 : 1 1
pin will maintain HiZ (operation completed) information. TCOTCI201BF

The intervals and number of times of FGASS and FGASR OFEL=HiZ 1:FEL=Varr

commands is set by the CPU and the FGSET command is Chart 7-5 FE Signal Peak Data Code Chart ) )
output once. Correlation Pins: FCSI, FBRK, SEL

Commands: SDSET (80xx), FORST {8Fxx),
STRD (1), FOSET (BExx!
FOCUS (9AF, Fp)
Fy: FS Resistor Data
F,: FCOK Resister Data
Command Reception Conditions: LDON(84xx) Command

Diagram 7-22 System Construction Diagram

Set
Judgement that
ServoON  Serveis not
{ 4 in operation Il
Hi 2
Mode Selector SEL H 1..J H L. 2. —

Fest — - —-— L f H ] r-—

—— FE e TE~t>— FE —ef— TE ——
{FE Level Detection ] £

ZCL1 VRer(10000)  |nformation) F1 =] W

(FE, TE) .go (FOK Judgement 'f'" S a

DAC Output =1 Information) -
2CL2 ———T 2L LTI T T2 T T L3 ATV T2 Yol I L T A T T2 L T T T /7
(SBAD) u.ul(lu.zu.u_zu_uluu_ll ya7Z. L1/ L 4 SBOFFLevel
HiZ = Vpp2
FBRK —"—'_"—“‘—"}_}_"7 Tt
{Brake Signal) [ e FCSI  Output Inverse Signal used as the
v Focus Actuator Brake Signel
FSO —Rw /LN’\"\—W
{Focus Servo Signal) 8
FOK L — l: H
Focus ON/OFF p— "
Judgement Command I ”" Trs nﬂ 24muec rm 24msec
b bE S 52
[ = 8- cf
8 E w 8 v 8 «w Trs: Time interval is determined by the CPU

66 Diagram 7-21 Timing Chart {2) 67
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The Focus Search System detects the cross over point of
the laser beam from the Pick-up and the Disc and turns
the Focus Servo ON at this point.

The following explains about Focus Search Operations

{refer to Page 81. (&) CPU Process Flow Chart of Focus

Search Method)

1 During Focus OFF (possible with the Laser Diode
ON/OFF the SBAD Data is read by the SDSET com-
mand to the internal resister. The Read Level is to be
SBOFF.

2 Input the FOSET or FORST command and set the FOSI
pinto "H" or "L" level.

3 With the FCSI Qutput Pin Level, the direction of current
is designated to the Focus Coil, while at the same time
the lense starts to move. The FE Signal of ZCL1 starts to
change in accordance to the Timing Chart.

4 When the FE Signal surpasses the F1 Level, this means
the Cross Over Point is near. Here the Focus Servo ON
goes into Stand-by. At the same time, FBRK Signal
goes from a HiZ condition to the opposite level signal
output of the FCSI pin output. This FBRK is used as the
Brake Signal and at the point of stabilization. the Focus
Servo is turned ON.

5 Next the Zero Cross Point of the FE Signatl is detected
This point is the Cross Over Point so the Servo is turned
ON here, Also. FOK is selected after judging whether
Focus has been achieved with the SBAD Signal Level.

68

The above was the Focus Search operations. The following
are the internal judgement conditions as to whether Focus
has been achieved or not.
Focus ON/OFF Judgement Conditions
Focus OFF — ON Judgement Conditions (Example:
during POWER ON}
® TNG &8 ms: Judged to be Focus OFF
—FOK=H
SEL pin: HiZ held
e Tox =24ms: Judged to be Focus ON
—FOK =H
SEL pin: HiZ held
Focus ON — OFF Judgement Conditions
e TNG =64ms.  Judge to be Focus OFF
FOK=H —L
SEL pin: HiZ — "H" level
Note #1: Tok: 1 SBAD — SBOFF | = F2 level maintained
period
(SBOFF is the SBAD data during SDSET
command input)
TNG: | SBAD-SBOFF ! < F2 level period
Note #2: The system is designed to take the safe side in
case of external disturbance in considering
Focus ON — OFF or Focus OFF — ON condi-
tions.

DP-3010
CIRCUIT DESCRIPTION

(3) Tracking Gain Adjustment {TGA) System

RFRP
TE FS2 FS1 ggaD>— o0 1
—d £
4
TA8101N
— s
zTo 4
e
) 2 Focus
< Coil
k4 p: Driver
(S - N J = O X = o~ NN
a o4 < J 4 3 @ S @ 4 O 4
o ¥
SRR BEae ¥ENRNR
TC92018F

Diagram 7-24 System Construction Diagram
Correlation Pins: TKIC, TEL1, TELZ, SEL
Commands: TGASS (8Dxx), TGASR (8Cxx).
TGASET {8Bxx)

Write Command (CM-A)
Command Reception Conditions: DMSV (86xx}

Command Set {FOK =

To be H —Focus ON}

Mode Selector SEL — T L HiZ

TEL ) Hi Z

—-—-

x———— VREF

Tracking Gain
Adjustment Pin
V)
TEL2 x Hi Z I REF
Peak Data Hold Peak Data
zeLd — e — - -~ Decode TE Signal DAC Output
DAC Output (TE) Waveform
(Zs%l-:o pp—s. SBAD and RFRP Signals
. DAC Qutput Waveform
SBAD = RFRP ~t— SBAD
T
Kic _. VD2 Vss e e HZ
Command I I ﬂ ﬂ
1A i -
%]
P 2 o
=

— TrGA ==

T16a: Time intervatl is determined by the CPU

Diagram 7-25 Timing Chart (3)
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CIRCUIT DESCRIPTION

The Focus Servo is unlatched

By switching the two analog switches (TEL1 and 2)

ON/CFF, by fixing the gain from the Tracking Servo Open

Loop the Tracking Gain Adjustment System will take the

Shock and Defect Detection Selectivity 10 be done equally

{Tracking Error Signal Amplitude is fixed). Also to aquire

the Zero Cross Timing of the RF Signat {needed informa-

tion during Tracking Search} the Slice Level is calculated.

The three command used are TGASS, TGASR and

TGASET. The TGASS command is the electrical value of

VDD2 from the FKIC pin and the TGASR command is the

Vss electrical value. This means the Tracking Actuator is

moved around internally and externally. During the input

of these two commands, TEL.1 and 2 are forcefully set to

HiZ while the SEL pin is “L" level. When the SEL pin =

“L". the Observation Signal from the Servo IC, TA8101N, is

input in which the ZCL1 side is a TE signal and the ZCL2

side is the RFRP signal. When TGASS and TGASR com-
mands are input, the TE signal of the ZCL 1 side is put into

Peak Data Hold Mode and when TGASET command is

nput, the Peak Data is decoded and set to TEL1 and 2.

TEL1 and 2 go on to be used, as shown in the System Con-

struction Diagram (Diagram 7-24), 1¢ adjust the TSO

amplitude to about 0.8 Vp-p. The intervals and number of
times of TGASS and TGASR commands is set by the CPU
and the TGASET command is output once.

Note: When the Tracking Gain Adjustment System is
run, it is taken for granted that the CLV Servo is in
operation when the DMSV command is input.

The reason for this is that during Tracking Gain Ad-
justment, the RFRP signal is used to observe the
Focus condition.

For further information about Tracking Search Operations,

refer to Page 81, [d) CPU Process Fiow Chart of Focus

Search Method.
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BCD | PeskData TEL | TEL 2
10 10000 | 1 1
11 10001 1 1
12 10010 11|
13 10011 1 1
14 . 10100 1 1
15 10101 1 1
16 10110 0 1
17 10 o 1 |
18 11000 1 0
19 ¢ 1000 . 1 0
1A | 11010 0 0
1B 1 11011 0 0
1IC i 1100 0 0
1D 11101 0 0
1IE . 11110 o 0
IF 11 0 0|
0:HiZ 1:Vrer

Chart 7-6 TE Signal Peak Hold Data Decode Chart

Defect (Scratch) l—- due to extemal disturbance.

2cL2 +F2 Level
SBA T IR I T 777777 77T I 7T I I 7T
SBADY L P P /{/ 77777 SDSET Command
FOK H | L
—t pe— pa—r———  B4msec Js—]

Less than 64 msec

}' Tracking Servo OFF

e
2CL2

}—- Focus Servo judged to be unlatched.

The Focus is unlatched
due to external disturbance.

cion

(RFRP) l

FOK

Less than 64 msec

P 64msec —-*—'-J

Diagram 7-26 SBAD and RFRP Signal Focus ON/OFF Comparison Signal

- SBAD ~—~f=——— RFRP —-f~—- SBAD

01011
S i N
[

Since the Disc Motor Start-up is sltow,
RFRP is not emitted.

FOK H

L Servo is OFF.

Command m I
39
g é {Bad Example)
=
SBAD ———efe—— RERP
- WW
FOK
H
Tom - Disc Motor Start-up Time
3~1
Command 0.3 ~ tsec n n
> @ «
@
S g 2
=] e E
{Good Exampie)

Diagram 7-27 RFRP Signal Output Waveform during Disc Motor Servo ON (DMSV Command Set)
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. The basic operation of Tracking Search (after Search} are e ZCL1Pin: During search this has a fixed output of
(4, Trackmg Search system two types. Lense Kick Search (PAUSE, NKIC, NKICF) of the VREF/2 (Digital Data = 10000).
Pick-up and Pick-up Feed Motor Search (FEED). Beside ® ZCi2Pin: While= "L” level, the RFRP Signal is
this there is the Continuous Kick Search (CKIC, CKICF} of output.
the Lease Kick that is done periodically. e TKIC Pin: During PAUSE. NKIC, NKICF commands
The six types of search just mention are explained in the input:
following. {a) When in FWD Search. VDD2 output
b ¥ 1 PAUSE.... With the Feed Motor Send OFF, 0 ~ 255 is fixed
> W Track Lense Kick {b) When in BWD Search, VSS output is
After the Lense Kick operation is complete. fixed
g T {03 the Feed Motor goes from STOP — PAUSE (c) When BR bit data = 0 in (a) and (b).
9 AP S | : Disc Motor Drive operation and when half the designated
Tagiow | T 1 ) i ::% $ b1 L 1—— Feed Motor Drive 2 FEED......Turn ON Feed Motor Send and Search. number of tracks, N;/2 {(When N, is
2VREF 3 1_.[4: Tracking Coil Orive Send 64 X (0 ~255) Tracks an odd number, the Track OFF
TSO B 4 < L 3 NKIC...... With the Feed Motor Send OFF, 0 ~ 255 Point) is traversed. the TKIC pin be-
T N o8 oo z o S 2 a o o > Track Lense Kick comes HiZ.
& 9 8 £ 9 3 3% &g ¢ & € 4 NKICF.....Turn ON Feed Motor Send and NKIC {d} When BR bit data = 1 in (a) and (b},
L > & 8 2 F z E g 33 g Search. and when half the designated
5 CKIC...... 0 ~ 15 Track Lense Kick for fixed intervals. number of tracks, N,/2 (When N, is
TA92018F — Fast Forward, Fast Reverse operations an odd number, the Track OFF
Diagram 7-28 System Construction Diagram 6 CKICF. ...Turn ON Feed Motor Send and CKIC Point} is traversed, the TKIC pin will
Search output the opposite electrical value
The Search System uses the count method of the {Brake Puise) and then change to
Correlation Pins: TESH, TEOF, TGUL, TGUH, TKIC. FMGU, Ny Number of Kick Track 8 bits N, Track Kick number of tracks. Search commands such as. whether HiZ after search is complete.
FMON, FMFB, SEL Amount ‘0 ~ 255} to apply the brake on the Track Lense Kick operation or During FEED command input:
Commands: SETR2{9FR;Rg  Write  Command [ Number of Kick Track 8 bits 64 XxN2 Track not, whether the Search Direction should be Forward - The TKIC pin is HiZ.
(CM-C) Kick Amcunt {G ~ 16320} (FWD) or Backward {BWD), are selected in the 4 bit C3 ® TESH Pin: During Normat Play
PAUSE {ARSN,) Ny Number 3f Kick Track 4 bits N1 Track Kick ~ CO of CM-D. For details, refer to Control Command (3) Is shorted with the TEQF pin and the
FEED {BRS Ny) Amount .0 ~ 15) Write Command CM-D. Tracking Servo Signal is received
NKIC (CRS Ny} Write Command T Kick Interval 2 bits during CKIC and CKICF The basic Tracking Search Operations are shown in the from TAB101N.
NKICF {DRs N,) (CM-D) (62 ms ~ 495 ms) Tracking Search Timing Chart, Examples 1 ~ 8. but for During Search
CKIC (ERS Ty Nj) the Correlated Pin Operation, see the following. The TESH pin is HiZ.
CKICF (FRs T, Nyl ® SEL Pin: As soons as search is complete. During Special Play {2 ~ 3 ms period
STRD (1) changes to “L” level, and switched to after completion of search)
Command Reception Conditions: DMSV (86xx) Command the TE and RFRP Signals input from When the RFRP signal is smaller
Set TAB101N. As soon as this search is com- than the Slice Level, then HiZ. This
(FOK is to = H — Focus plete, returns level to HiZ. Only in the means that this pin will have hys-
ON) case that the bit data from HYS2 (see teresis characteristics.
Note: Each Command Bit information CM-C STR2 for details) in hysterisis oper- e TEQFPin: During Normal Play
ation, the “L" level is held for 2 ~ 3 ms 1s shorted with the TESH pin.
Data R5 R6 Rs TO after search completion. During Search
D3 GUP1 LDCP BR - e TSOPin: During Forward Directional VREF fixed output.
D2 HYSI . RFRG1 . FGC | — Search, the TE Signal becomes
DI GUPZ RFRGZ TGC T pﬁsmv_e I(;"E po'g_'“y | thus | Be y
- - changing the Error Signal. carefu
Do Hys: FMSS B/E T During Backward Directional | with
Search, the TE Signal becomes | polarity.
negative (—) polarity thus

changing the Error Signal.
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® TGUL/HPin:  During Normat Play and Search
VREF fixed output. (Set to the lower
gain side)
During Special Play
GUP2 bit data = 1 set — HiZ (Gain
Up)
GUP2 bit data == O set — VREF fixed
output.
& FMONPin:  During Normal Play .. HiZ
During NKIC and CKIC command input
FMSS bit data = 1 set —HiZ
(The Lense Kick Signal is impressed
on the Feed Motor)
FMSS bit data = 0 set — V&EF fixed
output.
(Feed Motor STOP)
During PAUSE command input
After the Lense Kick operation is
complete the FMON pin is hold VREF
{Feed motor stop) to next {CM-D)
Search Command mput.
During NKICF, CKICF and FEED Com-
mand input
VREF fixed output.
® FMFBPin: During Normal Play ... HiZ
During NKICF, CKICF and FEED com-

mand input -

{a) When in FWD Search . . . VDD2 is
fixed.

(bl When in BWD Search . . . Vss is
fixed.

{c) When BR bit data = O in (a} and {b)
(No brake) and the designated
number of tracks, N, is traversed,
the FMFB pin becomes HiZ.
{d When BR bit data = 1 in {a) and
(b){with brake) and the designated
number of tracks, N, is traversed,
the FMFB pin will output the oppo-
site electrical value (Brake Pulse)
and then change to HiZ after search
is complete.
® FMGUPiIn:  See CM-D Write Command for details.
The above are the details for the Correlation Pins. When
concidering the system the most important items will be
the gain of the Tracking Servo AMP selection (TGUL/H pin
correlation).
Also when using any of the Search Commands and operat-
ing the kick in FWD, the TKIC pin will be VDD2.
For this, the polarity signal of the TSO pin will have to be
changed from “+” to match that of the Tracking Error Vol-
tage.

CIRCUIT DESCRIPTION

{5) Normal Play Defect/Shock Detection System

DP-3010

Il
1

.

TAB101N

TSO

(]
Q
<
=

TC9201BF

Disc Motor Drive
L—‘ Feed Motor Drive

Tracking Coit Drive

Diagram 7-29 System Construction Diagram

Correlation Pins: TESH. TGUL, TGUH, DFCT, FMGU. SEL
Commands: SETRO (98 R, Ry). SRCK (99 Ck X),
DEFECT- (9B N TN), DEFECT-1l (9CM
T, SHOCK (9 DL Ty, SETR2 {9F R;
Rgl. NKIC {CRs 00), NKICF {DRs 00)
Command Reception Conditions: DMSV(84xx) Command
Set
(FOK is to be = H —
Focus ON)
Note: Each Command Bit Information (for details see
Write Command CM-C and CM-D)

Data = Ri R2 RS R6 Rs
D3 ATTC MCG = GUPI ~ LDCP BR
D2 MUTC FSPS  HYS1  RFRG1 FGC
D1 HOSTP DIV+ @ GUP2 . RFRG2 TGC
DO GUPCL DIV-  HYS2 | FMSS B/F

Ck.. 4 bit data

N.M L. 4 bit data

TN, TM, TL.... 4 bitdata

Tracking Error Signal and
Through Rate Clock
Defect/Shock Detection Sensi-
tivity Level

Pulse  Delay Timer for
Defect/Shock Detection
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in Normai Play, TC9201BF receives from TA8101N the TE
Signal from the ZCL1 pin and the SBAD Signal from ZCL2
the pin. — AD Conversion.
With the input of the CM-D Search Command NKIC{00) or
NKICF(00), Normal Play is put into operation. This is O
Tracking Search.
At this time, the TE and SBAD Signals have already been
Through Rate controlled. By comparing the data that has
been Through Rate controlled and that that has been not,
Defect Detection and CD Player System Shock Detection
is executed.
The following explains about the defects, DFCT1 and
DFCT2.

(a) DFCT1 — Black Dot at Read Out Side Defect Detec-

tion
(b} DFCT2 — Interuption in Information Layer Defect
Detection

The following explains about Defect and Sheock Detection
operatiors.
) DFCT1 Detection:
In the TE Signal of TC92018BF, when the absoiute vaiue of
the difference between the TE and TESR (Through Rate
Control} Signals surpasses N level (DEFECT-I Command
Selection), the Defect Detection Signal. DFCT1. is emitted
internally. The DFCT pin is then switched from HiZ to VREF
(See Diagram 7-30).
At this time, the SRCK data is set by the SRCK command.
1tis possible to adjust the Through Rate Clock in 15 stages
{about 500 kHz X Q ~ 16 CK). After the completion of
Defect Detection, the Pulse Delay can be adjusted in 15
stages with about 0.062ms as one unit of TN data.
1) DFCT2 Detection:
In the SB Signal, when the absolute value of the difference
between the SB and SBSR {Through Rate Control) Signals
surpasses M level (DEFECT-Ii Command Seiection), the
Defect Detection Signal DFCT2, is emitted in the same
way as DFCT1.
The DFCT pin is then switched from HiZ to VRer (See Dia-
gram 7-30).
At this time, SRCK is about 2.1 kHz. After the completion
of Defect Detection, the Puise Delay can be adjusted in 15
stages with about 0.062ms as one unit of TM data.

1) SHOCK Detection

In the TE Signal, when the TESR Signal surpasses the ==L
tevel in reference to VREF (10000 reference level at +22
V), a "SHOCK" occurs, at the same time the Shock Detec-
tion Pulse is emitted.

In Shock Detection, it is possible to control whether to use
the Detection Results or not by switching the GUP1 or
HYS1 from 1 or 0 as shown in the Timing Charts in Dia-
grams 7-31 and 32.

® GUP1:  When “1” during Shock Detection in Play,
the Tracking Servo is gained up.

® HYS1:  When “1” during Shock Detection in Play,
the Tracking Signal will have hysterisis char-
acteristics.

® GUPCL: When "1 at the same time a defect is detect-

ed, the shock detected is void (DFCT =
DFCT1 + DFCT2)
- Shock Detection Reset, Defect Detection
Priority Operation
Make the final decision for the details of items | ~ Il using
the result of system consideration.
The same goes for the usage of the TGUL, TGUH and
DFCT pins

zZcL

zcL
Through Rate
Control Signal

2Ci2

DFCT1

DFCT Qutput

DFCTZ

DFCT Output

SHOCK

Shock Detection

CIRCUIT DESCRIPTION

DFCT2 Detection

A\ VREF N! MM\ 4” /\

DFCT1 Detection

Shock Detection

T 1

ZCL2 Through Rate Control Signat

_W

L,
'
+

T (Timer Delay)

OB,

=

T

T

Diagram 7-30 Defect/Shock Detection Shock Detection
Operation Period
Data : !
Hexa- . Cx (kHz) | TN (msec) | Tm (msec) | TL imsec)
y Binary !
decimal |
o | oooo - - 1 - -
1 0001 260 0.060 } 0060 097
2 0010 178 o1zt ' 0121 193
3 0011 132 0.181 i 0.181 290
4 0100 106 0242 | 0242 387
5 0101 882 0302 @ 0302 484
8 0110 756 0363 | 0363 5.80
7 o 662 0423 + 0423 6.77
8 1000 588 0484 | 0484 774
9 1001 529 0544 | 0544 871
A 1010 481 0.605 | 0.605 967
B 1011 441 0665 | 0665 1064
C 1100 407 0726 : 0726 11861
o] 101 378 ¢786 | 0786 1258
€ 1110 353 0847 ‘ 0847 1354
F 1" 33.1 6907 | 0907 1451

Note: DEFECT-I and DEFECT-It data are set with the Shock
Command

Chart 7-7 TN, TM, TL, Relation between Data and

Setting Points

DP-3010
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CIRCUIT DESCRIPTION

NKIC{C400} AND NKICF(D40Q) Search Command Set
GUP1 BitData = 1
HYS1 BitData = 0
FGCBitData =1
TGCBitData=0

HiZ
SEL ——- - L

DFCT2 Detection DFCT1 Detection ~ Shock Detection

DFCTZ Detection

zew f\_,\/ W

zc2 W

\f

TESH
ON
GUPCL =1
TGUL VREF 1wz T -
TGUH VREF HiZ :'_—_— _{—-—]'—
N GUPCL =0
DFCT ; VREF HiZ
FMGU VREF
Command
©  Tracking Field Servo ON
v X .
F3 Diagram 7-31 Defect/Shock Detection Example 1
NKIC{CO00} AND NKICF{DOO0) Search Command Set Note: In Normal Play Mode, the SEL pir will become “L"
GUP1 BitData = 0 level during hysterisis operation (HYS1 bit date = 1)
HYS1 Bit Data = 1
FGC Bit Data = 0
TGCBitData=0
iz Shock Detection Period
SEL - - 2. — L —
DFCT2 Detection DFCT1 Detection ~ Shock Detection DFCT1 Detection
zcL l"v‘y‘;
SBAD RFRP SBAD
~+ t
zZCL2 N
—v .— Hysterisis Operation
TESH ON orr ’
TGUL VREF j
TGUH VREF During Hysterisis operation
B Defect Detesetion is not done
DECT | [VRer] Hi Z {1 -cuPCL—Don't care
FMGU ‘ H
VREF Hiz

Command _ﬂ

g Tracking Field Servo ON
78 z

Diagram 7-32 Defect/Shock Detection Example 2

CIRCUIT DE

® Sub-code Q Receiving (RAM Control) Circuit
SO, S1, SUBQ. and SBOK Signals are transfered from
TC9200BF.

In the Sub-code Q Data Receiving Circuit, the Sub-code
Sychronizing Signal, SO and S1, sychronize with the
TCY201BF internal RAM Control Circuit to receive the 80
bit Sub-code Q Data into the internal RAM (4 bits X 20
words X 2 biocks)

DP-3010
SCRIPTION

The CPU checks the TC9201BF internal conditions and if
Read Enable, the Read Command (STRD} is input. In re-
sponse 1o this, TC9201BF sends the 4 bris with 20 words
for a total of 80 bits to the CPU through BUS 3 ~ 0. The
steps for this operation are explained ir: the following in
reference to the N Block for Sub-code Q Data in the
Timing Chart of Diagram 7-32.

TC92018BF
suBQ
Input from PFCK Sub-code Q Data
RAM Ciock A B
TC9201BF s0s1 0 bt %21
SBOK

QDRE
DRD
o CD Bus
CD Bus > ToCPU
Control Clock
P
QData

Diagram 7-33 Sub-code Q Data Receiving Circuit
Construction

—_

Synchronized to the RAM Control Circuit in the N Biock

SOand S1.

2 The Sub-code Q Data that has been synchronized to
the trailing edge of PECK {Play Mode 7.35 kHz), is
output through the SUBQ pin in serial bit form of 36
bits {80 bits, data + 16 bits, CRCC). Of the 96 bits, only
80 bits are written into the internal RAM.

3 Confirm that SBOK is "H" levet during {N+1) Block Data

Input and set QDRE {Sub-Code Q Data Read Enable)

Signal to "L" level (Read Enable}. At this time, 4 bits (1

word} of Q data is preset to the internal resistor, and

then the DA/CO line is switched to “L" leve!

~— NB8iock —f

4 The CPU confirms whether Sub-code Q is in a Read
Enable Condition. Confirmation is done by checking the
DA/CO and BUS2 {QDRE Signal Monitor Ling} lines in
idle Mode. and the input of the STRC Read Command
in those not it Idle Mode and checking each BUS2
(QDRE Signal Monitor Line) lines

5 If QDRE = “L” ievel then it is possible to read the Q
Data into the CPU. The Read Command SQRD is input
and 20 words (1 word = 4 bits) or 80 bits wil! be trans-
fered to the CPU through BUS 3 ~ 0 with the timing
shown in Diagram 7-35.

(N-+1) Block

suBa  po3 | D94 Y Dos

so { s1 Y oo [ o1t [ o2 Yo3sYosa)os Yos)

PFCKI'Illlll[[ll'lllllll]'ll

$0 81 I I

$BOK  (N—1) Judgement Result |

N Block CRCC Judgement Result

Diagram 7-34 Sub-code Q Data Reception Timing

Chart
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CIRCUIT DESCRIPTION

The above mentions were the steps in transfering of the
Subcode Q Data to the CPU.

Also, the internal RAM divides the 80 bits into two blocks,
A and B. This is to make it possibie to write the Sub-code
Q Data from TC9200BF and to read this to the CPU at the
same time, individuaity. In other words, writing to A block

while reading B block and visa versa is switched internally.
The QDRE Signal “L” level interval (Read Enable) is about
80 frames (about 10ms). Also when the SQRD command
is input, 20 words of Q data are read while QDRE becomes
“H" level. While Tracking Search is in operation, the QDRE
Signal will not be set {to “"L" level).

SQRD Command Input

DA/CO \ 1 ]
BUS3 \ R ’
BUS2 \ 0 ’
BUS1 ~ 0 {
BUSO \ ] ’
1CK 2 3 20CK
T erLn_r‘*\_f—\_(
More than 4 us ‘ More than 4 us |
I |
Sub-Code Q Data Read interval :
- 1
|
DA/CO ACK
BUS3 WR' Do D4 ] 08 ”Y D76 l Q Da Higher Value Side
8Us2 lo| [ o o5 J oe o] aob
BUS ol [ o2 o6 { oo |fY o] aoc
BUSO \o| [ o3 o7 Jouif]omw] and
Sub-Code Q Data First Word NI Not fixed
abRo 1 2 19
{internal Read Clock) J LJ L_“J l
\‘ Read Disenable
QDRE Read Enable

80

LQ Data 20 Word Read Operation Complete J

Diagram 7.35 Sub.code Q Data Read Process Timing

Chart

Note: D,: MSB (Highest Value) bit

DP-3010

CIRCUIT DESCRIPTION

¢ Data Processor Interface Circuit
1) Control Data (SCDA} Output Circuit
The information needed for internal processing in
TC92008F are serial output from the SCDA pin of
TCY201BF. Each information is selected with the input of
SETRO and SETR1 commands, MUT ON/OFF and ATT
ON/QFF commands from the CPU. Data output, in refer-
ence with the trailing edge of COFS. the Revison Mode
Frame Synchronizing Signal.is continuously being trans-
fered to TC9200BF.
Control Data Details
ATT: — 12 dB attenuation command {"L"” for At-
tenuation ON)
Control is possibie of the ATT ON/OFF with
the SETRO command (ATTC)

cors |

MUTI: Forceful Muting Command {"L” for Muting
ON)
Control of MUT ON/QFF is possible

MUTC: internal Muting Control Command ("L” for
Muting STOP)

HOSTP:  Correction Operation Stop Commard {"L”

for Correction Operation STOP)
Control of MUTC and HCSTP is gcssible
with the SERTO command.

ESGM, ESGL, WSEG: Control of the Se'sction S:znal of
the Frame Synchronizing Signal Comoensa-
tion Circuit Correlation is gassible v th the
SETR1 command.

[ L

SCDA

[ &7 [muT [muTc]AosTe esem| eseL | wses|

Diagram 7-36 Control Data Output Timing

2) Processer Status Data (SPDA) Input Circuit
Required information is serial input from the SPDA pin for
the TC3200BF Status Data.

Each data input. in reference with the trailing edge of
COFS, the Revison Mode Frame Synchronizing Signal, is
continuously being transfered from TC92008F.

Only three of the internal data of TC9201BF, FSPS, DIV+
and DIV — are used.

Processer Status Data Details
FSPS: Synchronized Status Flag ("L" for svnchro-
nized condition}
DIV+, DIV—: Disc Motor Control Signal
Note: For other data, see TC9200BF Technicai Infor-
mation of Page 40.

COFS | J 1_
wek | LU L LYY Lo
SPDA [rsio] Fses [muto] cast [ caso [ c1s1] ciso [ sur2 [ sur1 [ Buro] oiv+ [ oiv-]

Diagram 7-37 Processer Status Data Input Timing
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CIRCUIT DESCRIPTION CIRCUIT DESCRIPTION

e CP
CPU PROCESS FLOW CHART {a} Data Set Method (internal resister set example)

1) CPU Processing during POWER ON
{Command Input Example)

POWER ON

Laser Diode ON (LDON Command)

l SETRO Command Set J ATTC - MUTC HOSTP  GUPCL ! MCG ! FSPS ! DIV+ . DIV-
I 11 1 0 0 1o 0 . 0
{a) [ SRCK Command Set J
Data Set Data set to intemal resister [ FOcUS iC oS J
ommand Set
i SRCL Resister = 8 set
FS Resister = 5 set, FCOK Resister = 3 set
(b} [ DEFECT | Command Set J N Resister = 7 set, Tn Resister = 4 set
1 M Resister == 4 set, Tm Resister = 3 set
. " Focus Gain Adjustment L Resister = 7 set, T Resister = 4 set
Fi
ocus Gain Adjustment {FGASS, FGASR, FGASET Commands) { DEFECT It Command Set
i
f
l SHOCK Command Set I
ic) I
1 Search Servo ON at Just Focus Point I SETR1 Command Set ] 1 APCG 1! APCG 2. WSEG | ESGL | ESGM 1 . DMG
ocus Searc {FOSET, FORST Commands} I 1 i 0 v 0 o1 LS N R S
[ SETR2 Command Set l
! H
GUP1 ! HYS! ! GUP2 HYS2!| LDCP RFRG1 RFRG2 FMSS
D T o0 1 1 o .1 1 o
1
YES |
@ !
1 1 i ;
Disc Motor Servo ON {b} Focus Gain Adjustment Method
(DMSV) Tracking Gain Adjustment FOK NG Process When FOK = L.
Play REOPEN Process executed
Tracking Gain Adjustment 5
{TGASS, TGASR, TGASET Commands)
[ Set SBAD data to internal resister during Focus OFF
SDSET Command Set } _
[ NKIC (00) Normal Play (0 Track Jump) : {Information needed to judge Focus ON)
[ LDON Command Set ] Turn Laser Diode ON
i
@ [ - - }
Play or Search 1
[ FGASS Command Set J FKIC Output Pinis “H”
i
For Data Set, Focus Gain Adjustment, Focus Search and L WAIT 500ms _] Focus Actuator Drive
Tracking Gain Methods details see {a} ~ (b). [ 1 J
FGASR Command Set FKIC Qutput Pinis “L"
1
l WAIT 500ms l Focus Actuator Drive
{
Decode the Peak Hold Data of the
FGASET
[ GAS Command Set I Focus Error Signal to set FEL1 and 2

82
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{c}/ Focus Search Method

Start

r FOSET

Command Set J

r STRD

Command Set J

600 ms Passed?

YES

[ FORST Command Set J
.__—__—-——-{
STRD Command Set J

{d) Tracking Gain Adjustment Method

Command Set J

1

500ms J

1

Command Set I

1

[ ow
[ war
[ owev
[ ar

500ms B

i

Command Set J

I

500ms ]

1

Command Set J

I

10ms ]

1

[ TGASR
I WAIT
[ TGASET

Command Set ]

84
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CIRCUIT DESCRIPTION

FCSI Output Pinis “H"

FOK Condition Check

Focus Search Operation

FCS! Output Pinis “L"

FOK Condition Check

Focus Search Operation

Disc Motor Forced Speed-up Torque
{DMFC Output = H) applied

Disc Motor CLV Servo ON

TKIC Outputis "H"

TKIC Output Pinis “L"

Decode the Peak Hoid Data of the
Tracking Error Signal to set TEL1 and 2

DP-3010
CIRCUIT DESCRIPTION

2)/ Stop Key Process

inPlay

r DMBK Command Set J

l STRD Command Set ]

Brake applied to Disc Motor
{DMBK Command Set)

Externaily monitored with input of
BRKR Signal and Read

Command STRD

NO

ves

NO

{ LDOFF Command Set

3) Processing for malfunctions

(Example 1) LD twrned OFF with LD OFF Command
This command stops the Disc Motor.

Example 1

Start

Ptay REOPEN Methcd

[ LDON Command Set

}

I Focus Search

1

[ DMFK Command Set

|

f DMSV Command Set

&

[ NKIC (00} Command Set

] Play REOPEN

Disc Motor Stopped

When the FOK switches to “L” (Focus OFF
Condition) in Play, the Disc Motor is
stopped.

Example 2

Start

Focus Search '

]

DMFK Command Set 1

T

DMSV Command Set '

!

NKIC(00} Command Set ] Play REOPEN
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CIRGUIT DESCRIPTION CIRCUIT DESCRIPTION

8. Digital Filter PD0036(X32-1400-10:I1C10) 8-4. FILTER CHARACTERISTICS
8-1. Functional Explanation 8-2. PIN CONFIGURATION Eight times Over Sampling Filter Frequency O ~
176.4kHz
#® Filter Construction
input . ) Output CHARACTERISTIC ITEM PERFORMANCE
85 Point 17 Point 9 Point
A e DT s B xan[] s 10[Jvoo Pass Band 0 ~20kH:
Stop Band more than 24.1 kHz
n
xout E 2 ] BouT Pass Band Rippie within —0.02 2001 dB
Stop Band Attenuation more than 65 dB

® input Data MODE1 E 3 12 :]WOUT

Two complements, MSB First Sampling Frequency fs = 44.1 kHz

ckour[ |4 13{ ]mopE3
@ Output Data
Two complements, MSB First
i trex([s 14 [ Jroour
TTL Compatible oata{ |6 15 [ Jiout
Jitter Free sewk []7 16 [ JsHout
vss[]s 9 [Jmooe2
10
0
8-3. BLOCK DIAGRAM ok
PDO036
-20
LACK 3
-—- XIN -30f
DATA ‘ <
SI~PA ) b3
BCLK XOuT ©
2
5 2
ROM ™ cKOUT g
GEM. _
MODE1 (a8
acc [ ) MODE2 g0k it e
MODE3 _sof ; il
SHOUT 100k ]
)
MPY K _ i
wouT _110F 1
i |
BGUT 1 l.J 4 1 i 11 1 41 1 il I W | 1 I 1 1 11.1 Lot .4 1
-120 PO LR ONOLERYLONOROoLOVO Lo WOW
—eANNMMOMOT DO ONNDO0O0D O =~ NNOOMISTTWOHOOW©N~M™S
Frequency (kHz)
RAM D SI—PA LDOUT
) PA-SI RDOUT
58 =
V55 VDD
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CIRCUIT DESCRIPTION

8-5. INPUT/QUTPUT TIMING
INPUT TIMING

LRCK
(44 1kHz)

8CLK
(1.4112MHz)
DATA

BCLK
{2.1168MHz)
DATA

BCLK
(2.8224MHz}
DATA

Lch

-

H
i

[T T]

[T TTTTTTTT

MSB

UMWWWMMMMMW

=5

-

MIHIIHHIHIhGI

[TTITTTIITITTTTT

WMWWWWMWMMMMMMMMHM

N

111

HHH IHIIIHH

EERREAREREREREN

OUTPUT TIMING

BOUT
(8.4672MHz)
SHOUT

(16Bit DATA}
LDOUT
RDOUT
wouT

(18Bit DATA)
LDOUT

RDOUT
wouT

{20Bit DATA)
LOOUT

ROGUT
WOUT

CIRCUIT DESCRIPTION

9. D/A Converter PCM56P-L-1
{X32-1400-10:1C13, 14)
9-1. Pin Configuration and Block Diagram

—vee wee

DIG. GND

paraliet conversion
16 bit latch

16 bit serial to
16 bit current output

D/A converter

LSI{LEC

b~
)
)
£ 9
£
“0
3
]
38

ANALOG Ot

-vi 1:3.0v)

16
1 24 48 72 96 120 144 168! 192 9.2. Pin Configurations
o i Pin number | Pin name Furction
J_I_me } 1 ~Vee Analog Negative Power
IMSB L1LSB L2 3 L4 5 6 = L s 2 DIG GND | Digital Ground
i TEIINOIER, (IO, (U i 3 —VL | LogicPositive Power
‘ : R1 R2 R3 R4 RS R& R7 R8 4 NC Ne Connection
11000 O O T D v T o | ook mput
.‘I | 6 LED Latch Enabte Contrer nput
' 7 DATA | Datainput
b - P
10000000 Ot O o e O 5o Lugcleiierom
! 9 Vour Voltage Qutput
:ﬂ_ﬂﬂﬂ]ﬂmﬂﬂm Illllllllllllllllll |||||I||||||ll|l|l WMMM_ H 10 RF Feedback Resister
‘1‘ . 11 SJ Summing Junction TP AMP input
}_J - r—_‘ — - L - L _r 12 AND GND | Analog Ground
13 lou™ Current Qutput
e e O O o e 57 | 5 At
0TI [ | (T, A | 15 V POT | Potentiometer
—i 16 +Vee Analog Positive Pow=
| L L ] L L L

DP-3010
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MECHANISM DESCRIPTION MECHANISM DESCRIPTION
JAPAN MADE JAPAN MADE

JAPAN MADE

MECHANISM OPERATION EXPLANATION 1. OPEN/CLOSE Operation of Tray

g The DC Motor (@) turns the gear (@) that moves the
S "0  Diagram 1 shows the Mechanism Positions ir. STOP condi- tray in OPEN/CLOSE (€ .
E Q tion. OPEN/CLOSE is stopped when the latch on the gear turns
] <t The following will explain the OPEN/CLQOSZ operations the rotary switch (Q}).
: E during Disc Loading and Vertical operation ¢* the Pick-up
— Chasis.
C < Note #1) In the operation explanation OPEN and
o CLOSE movement are shown as white and
=4 black arrows. See the following:

-3 Black Arrow: Tray will open in this direction
4 (Tray OPEN)

White Arrow: Tray will close in this direc- \

tion {Tray CLOSE)

Note #2) The numbers in the parenthesis after the
part names in the following are the refer-
ence numbers in the Service Manual.

[ / \ J 'i@, t— Rotary Switch
Slider (3)  Sub-chasis {1} Tray {37) Pick-up Chasis / K9
!
: DE Motor cLOSE 3] oPEN Gear Latch
' |
Diagram 2 Tray OPEN/CLOSE Operations
DC Motor 45)
2. Vertical Movement of the Pick-up Chasis
Belt (12} ) Moving together with OPEN/CLOSE, the gear (0} turn to
move the slider (@)). The slide thus moves the Pick-up
Gear (5) Pick-up {36) Chasis in the slots as shown in (€)).
Gear (6)
Pick-up
q OPEN Pick-up Chasis
Gear (10) //
Gear (7) ]> DOWN
Gear (9) ] : : a
T
— - CLOSE
- &= r -
2] - ;‘Zf ______ ﬁ - J) uP
Lever Rotary Switch (52} Gear (8) OPEN l < = = 1/____4
Diagram 1 Tray CLOSE Position Siots Pick-up Chasis

3 EvoPvTi e~ O LTME

%0 91
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MECHANISM DESCRIPTION MECHANISM DESCRIPTION

JAPAN MADE SINGAPORE MADE

3. Gear Setting Position Mechanism Operation Description

With the Pick-up Chasis is the lower position, set the gear Fig. 1 shows the relationship of mechanisms in the STOP
LAl 10 the position shownin{ A}, mode. The OPEN/CLOSE operation of the mechanism and
Q the UP/DOWN operation of the pickup chassis when
< loading the disc are described below.
E Note 1 : The black arrow {OPEN) and the white arrow
— (CLOSE) in the operation description have the following
< meanings :
[a Black arrow (OPEN) : Tray opening direction
=4 {Tray OPEN)
-2 White arrow (CLOSE) : Tray closing direction

{Tray CLOSE)

Note 2 : Figures in the bracket { ) in the operation
description or accompanied with the part name in the
diagram show the reference numbers in the Exploded View.

Sub chassis ass’'y (101)  Pickup {154) Tray (155)

~——
Gear \
Motor ass’y

Diagram 4 Gear Setting Position (LOADING) (168)
Belt(M) (116}

[TRE
(=%
<<
—3
LLl 9§
1
(=F
o
<L |
L3
Z,
N

Stopper link ass’y {106)
Loading pulley {112)

Gear (111)

Gear{A) (113}

Drive gear {110}

Pickup chassis

Gear(B) (114)

Control cam (108) Motor ass’y(SLED) {169)

Fig. 1 Tray closed status
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MECHANISM DESCR DP-3010
CSIII\?(!.II\(I]’HRE MADE ADJUSTMENT

1. Tray OPEN/CLOSE Operation

By the rotation of the DC motor { o) the drive gear The tray OPEN/CLOSE operation stops when the [ No. \ ITEM ] INPUT QUTPUT PLAYER ALIGNMENT ADJUSTMENT DIA-
(e) is rotated to provide the tray OPEN/CLOSE opera- protrusion of the drive gear comes into contact with the L | i SETTINGS SETTINGS POWESRETOENi'I POINTS METHOD GRAM
tion (€)). f ‘ } whie
o) feaf switch (€)). i ‘ shorting the Test pin
i ‘ 10 put into Test i
Motor ass'y Drive gearg : | Mode. Press the With the power of 0.1 ~ 0.3 mV, the
(LOADING} ; Place the sensor of | 1o o1 Key wo 1o Pick-up is "OK" if the RF fevel is
§ I the Light Power
6 1 1 Laser Power - Meter on the Pick- move the Pick-up to - more than 1.0 Vp-p and TE (Servo (@)
? H Lense Y tne periphery. Press OPEN) is more than 0.5 Vp-p in the
: 1 the CHECK key to correct diffraction grid
\ ! confirm the LD is in
: O operation. Confirm
@@ ) | that 03 is displayed. !
pa tracking Ca Gonnect a DG PressSTOPkey. | TRACKING COIL |
racking Coil DC Voltmeter or an "
wd L 2 Difset - Oscilloscope fo both Confirm that the DC OFFSETVR6 | 0x10mV (] i
=) AN 1 ; e oG display shows 01, | (X32-1400) |
< e Protrusion Connect an
CLOSE OPEN :
= oscilloscope to Press REPEAT and
CH1:RF N
i (Xaz1400:CN2-1) | OPEN 112V, SeLDiso
(' o | TAGKENO | o peror, | ENSCHTE 2’:‘(’)&5: ‘LZ‘;;" | 1e.BALANCE | Vertically Symmetricalor o
(e ) : Balance (X32-1400:CN3-3). | oo cn‘écx ot VR1{X32-1400) | DC = 0 005V
a. Note that the GND of Uk ey
<< the oscilloscope is to and confirm that the ‘
<t be connected o disptay reads 03. |
CJ Leaf switch ‘ CN3-1(VREF). 1
— . . ! Connect an
Fig. 2 P :
7, ig. 2 Tray OPEN/CLOSE operation % i ascilloscope t0 :
. . CH1:RF i i
2. Pickup Chassis UP/DOWN Movement ! , (X32-1400CN2H) 1 oo i AY key and | |
) . . ) | ss n !
The t.:ontrol cam attached coaxially with the drive gear When the pickup chassis ascends fully by the rotation . 4 | FocusEror | TESTDISC TYPE 4 and CH2 TE c::\hrm that oegg FE-BALANCE | oo i Eve Pattern [ @
rotates in response to the tray OPEN/CLOSE operation of the control cam in the UP (CLOSE) direction (0), i Balance | (X32-1400:CN3-3} displayed. VR4 (X32-1400) | | :
‘e) By this rotation, the protrusion of the pickup the pickup chassis is locked by the fever (9). ‘ ‘ ::‘oet%;:ﬁ:;:;s:g?; ‘r i
chassis moves along the groove of the control cam (6 S0 When the control cam rotates in the DOWN (OPEN) : ! beconnected?o }'
that the pickup chassis moves UP and DOWN correspong- direction (@), the pickup chassis is unlocked (Q). CN3-1{VREF). : ' l‘
ingly (@), ‘ 1
° | e | e |
Control cam ! ) ! v Passaiakhz0s | poi0h | PressPLAYKeyand | - pocyys gy
Pickup chassis DOWN 5 . Focus Gain Vrms signal through 1 confirm that 05 is 50 mvrms (e}
{OPEN! : Pin 2 of oSCINOSCOPE 0T 8N | oo VR3 (X32-1400)
oD 1 CNA(X32-1400) AC Voltmeler ‘ v
(X32-1400).
UP PRy - :
| CLOSE) . S ‘ TEST DISC TYPE 4 gcr;necl aLPFtoPin ; 1
N N e s of CN4. Connect |
Groove e N link ass'y Passa14kHz 0.5 this o an | PressPLAY Keyand | 1opeinG GAIN !
6 Tracking Gain Vrms signal through I confirm that 05 is 50 mvms &
oscilloscope or an Ny VR2 (X32-1400) |
Pin 2 of CN4 | displayed. | |
(X32-1400) AC Voltmeter ; |
Pickup chassis | : (X32-1400). | |
Control cam Note: Type 4 Disc — SONY - YEDS-18 Test Disc or the equivalent.

Drive gear

Control cam

DOWN
(OPEN)

04 Groove | Fig. 3 Pickup chassis UP/DOWN movement
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REGLAGE

ABGLEICH

DP-3010

REGLAGES REGLAGES REGLAGE POINTS . DIA- EINGANGS- AUSGANGS- SPIELER- ABBLEICH- DIA-
N SUJET D'ENTREE OE SORTIE DU LECTEUR D' ALIGNEMENT METHODE D'AJUSTEMENT GRAMME Nr. GEGENSTAND EINSTELLUNGEN EINSTELLUNGEN EINSTELLUNG PUNKTE EINSTELLMETHODE GRAMM
Fournir Die Spannungs-
I'alimentation tout en vefsorgung
court-circuitant fa einschalten, wahrend
broche test pour der Teststift
Placer le détects entrer en mode test. Avec la puissance 0,1 —0,3 mV, e kurzgeschlossen
d acer e( e eg eur Presser la touche capteur est bon si le niveau HF est wird, um den
1 Pui u Gomp ell" e Manual S. »» pour _ supérieur 4 1,0 Ve-c et TE {servo @ Testmodus zu Bei einer Leistung von 0.1 — 0,3
uissance laser - pu:slsalnctte_"u n;meuse déplacer le capteur ouvert) est supérieur a 0.5 Ve-¢ Den Sensor des aktivieren. Die Taste mV ist der Abtaster in Ordnung,
sur ta :n itie du jusqu'a la périphérie. dans le réseau de diffraction Y Laser-Leistun - Lichtleistungsmeters | Manuai S. () _ wenn der HF-Pegel mehrals 1,0 @
capteu Presser (a touche correct. ung auf die Abtasterlinse | dricken, um den Vs-s und TE (Servo offen: mehr ais
CHECK pour setzen, Abtaster nach aufien 0.5 Vs-s im richtigen
s'assurer que LD zu bewegen. Die Beugungsagitter betrigt
fonctionne. §'assurer CHECK-Taste
: que 03 est affiché. i driicken, um
‘ " Raccorder un Presser la touche VR6 DE i sicherzustelien, daf
Décalage CCde ! oltmétre CC ou un STOP. S'assurer que DECALAGE CC | der LD in Betried ist.
2 | bobine - e oo | Caffichace mdinns |  DEBOBINE | 0= 10my ® { Sicherstellen, da8 03
d'alignement v h q D'ALIGNEMENT wird.
deux broches de CN6.| 01. ! -
{X32-1400} Ein Gleichstrom- | Die STOP-Taste SPURHALTE-
i Raccorder un Presser REPEAT et Spurhaltespulen- Voltmeter oder ein | drijcken SPULEN-
! {‘ oscilloscope a CH1: ¢ ouvrir le tiroir. Placer 2 Gleichstrom- - Oszilloskop an beide Sicnersiellen da8 01 GLEICHSTROM- | 0 = 10mV (o}
i i RF (X32-1400: le disque et pousser Versatz Stitte von CN6 angezeigt wi;d VERSATZ VR6
' Baiance d'erreur ! DISQUE TEST DE CN2:1) et C_HZ: TE fe tiroir 3 |a main VRI da Symétrique verticalement ou > - (X32-1400)
: 3 dalignement TYPE 4 {X32-1400: CN3-3). | pour le fermer. TE-BALANCE CC=0005V () Ein Oszilloskop REPEAT driick d
: v Remarquer que GNO | Presser la touche (X32-1400) - an CH1: RF Disctri rufcf en un
de 'oscilloscope doit | CHECK et s:assurer ! (X32-1400: CN-1) | Disclrager offnen.
&tre raccordé a que I'affichage i und CH2: TE Died'lgsc ;!_n&t?igm
CN3-1 (VREF). indique 03, o | Spumaltefehler- | oo oy | (020400:CNa-g) | O SEOET T BALANGE VAT Vertkal symmetrisch ogsr ©
Raccorder un Balance anschlieBen. GND schlieBen. Die (X32-1400) | Gleichstrom == 0 = 0,05V ¢
! oscilloscope & CH1: i des Oszilloskops ; i
1 i CHECK-Taste
| RF (X32-1400: | muf an CN3-1 driicken und
i
. s : CN2-1)etCH2: TE | Presser fa touche VR4 de (VRer) .
o | Blancedereur DSUETESTOE | (xa2-1400:CN33). | PLAYetsassurer | FE-BALANCE | Meileure forme ) angeschiossen Sorerseen. 420 09
P : Remarquer que GND | que 05 est affiché. {X32-1400) werden. 9ezelg !
! de Voscilloscope doit Ein Qszilloskop an
étre raccordé a CH1: RF (X32-1400:
CN3-1 (VREF). CN2-1) und CH2: TE
DISQUE TEST DE Raccorder un FPB & (X32-1400: CN3-3) | Die PLAY-Taste
TYPE4 la broche 1 de CN4. Fokusfehler- anschiiefien. GNO drijcken und FE-BALANCE VR4
4 TYP4
Gaindemiseau ; Passer un signal Raccorder ceci & un Presser |a'touche VA3 de GAIN OE 4 Balance TESTDISC des Oszilloskops muB | sicherstelien, daf 05 (X32-1400) bestes Augenmuster @
5 . i . N PLAY et s'assurer MISE AUPOINT | 50mVems (e) o
point i de1,4kHz0.5Vrms | oscilloscope ou 3 un e 05 est affiche. (X32-1400) an CN3-1 angezeigt wird.
! par la broche 2 de voltmétre CA a . (Vaer)
. CNd4 (X32-1400) (X32-1400) angeschiossen
DISQUE TEST DE Raccorder un FPB a werden.
TYPE4 1a broche 5 de CN4. Ein TPF an Stift ¢
} Gain Passer un signal Raccorder ceci a un Presser Ia. louche ,VRZ de GAIN TESTDISK TYP 4 von CN4
P8 . . . PLAY et s'assurer O’ALIGNEMENT © 50 mVrms {e} - N "
d'alignement de1.4kHz0.5Vrms | oscilloscope ou & un L Ein Signal von anschiieBen. Die PLAY-Taste
: A que 05 est affiché. (X32-1400) N o - FOKUS-
1 par la broche 2 de voltmétre CA | 5 Fokus- 1,4 kHz, 0,5 Vims Dieses mit einem dricken und VERSTARKUNG | 50 mvrm ®
| CN4 (X32-1400) (X32-1400) i verstarkung durch Stift 2 von 0Oszi oder i , daid 05 VR3 (X32-1400) s &
Remarque: Disque de type 4 — Disque test SONY YEDS-18 ou équivalent. CN4 (X32-1400) Wechselstrom- angezeigt wird.
senden. Voltmeter verbinden
(X32-1400).
Ein TPF an Stift 5
von CN4
TESTDISC TYP 4 . .
Spurhaite- €in Signal von 1,4 fn"‘fz‘r"f:f" Dieses g"i ;(L:E;S’e SPURHALTE-
[ verstirkung kHz, 0,5 Vrms durch . X VERSTARKUNG | 50 mVrms (e)
" Oszilloskop oder sicherstellen, daB 05
Stift 2 von CN4 L VR2 (X32-1400)
Wechselstrom- angezeigt wird.
(X32-1400) senden.
Voltmeter verbinden
(X32-1400).
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Hinweis: Testdisc Typ 4 — SONY Testdisc YEDS-18 oder dquivalent.
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DP-3010
ADJUSTMENT/REGLAGE/ABGLEICH

(a) Laser Power

0.1 ~03mw

Pickup

Capteur Optical power meter
Abnehmer Compteur de puissance optique
Optikleistungsmesser
(e) Focus Gain, Tracking Gain
5 pin
§ broche
S Stift I I e/ TRACKING GAIN
AC Voltmeter L.PF
Voltmétre CA u
Voltmeter .
e AG Osilloscope
anschlie, X
——'M AC Volimeter Oszilloskop

Voltmétre CA|
Voltmeter
anschliegen

1 pin
1
FOCUS GAIN 1 g:i“f‘h'
GAIN DE MISE AU POINT ] 1.4kHz S.5Vrms LPF
FOKUSVERSTARKUNG fe: FOCUS GAIN

TRACKING GAIN
GAIN D’ ALIGNMENT

} 1.4kHz Z 5Vrms
SPURHALTEVERSTARKUNG

DP-3010
ADJUSTMENT

{a) Diffraction Grid Confirmation

I Y

e RFand 7. Error Signals when Diffraction Grid 1s correct
(Picture 1)

CH1 RF
1.0v/div

- 0{V}

CH2 T.Error
2.0V/div
-0V}

{Picture 1) (20msec/div)

W ® RF and T. Error Signals when Diffraction Grid is slightly
cnr e OFF

10v/div® The T. Error is small. and the envelope is as shown

below.
- 0{V)
CH2 T.Error
2.0V/div
(Picture 2}

-—0(V)

(Picture 2)

r Trigger Point

{20msec/div)

e The RF and T. Error Signals during Test Mode (Focus
ON)
e There is a "bump” in the T. Error when the RF Trigger
CH1 RF  Point is shown in the picture when the Sub- and Main

10VidN  oams are in the same bit on a track in tracing during
«=0V)  Diffraction Grid Adjustment.
{Picture 3)
CH2 T.Error
2.0V/div
-—0(V}

(Picture 3) L__._, Bump
(2usec/div)
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D

100

P-3010

ADJUSTMENT

® The RF and E. Spot Signais during Test Mode (Play).

® When the Diffraction Grid is correctly adjusted, the E.
Spot trigger (bump) can be confirmed about 12 usec
it after the RF Signal.

e wenttansang CHT RF (Picture 4)

',-'w-;fw-- nv'!uuﬁ.cllel'!:‘q 1.0V/div

N

I.mmu,un..pm s
WHHTIHI g o
t {mmkumm i

28

CH2 E.Spot
0.1v/div

AC Coupling
only in CH2

{Picture 4) (2usec/div t a7

{c} Tracking Error Balance Adjustment

e The RF and T. Error Signals during Test Mode {Focus
ON} {Test Disc Type: 4)
® T.Error is adjusted so that the symmetry is centered at
cH1 mre OV (Tracking Balance).
10V/idiv {Picture 5)

0V}

CH2 T.Error
2.0v/div

0(v)

{Picture 5) (20msec/div)

{(d) Focus Error Balance Adjustment

® RF Signal during Test Mode {Play)

® Should be adjusted so that each center cross point will
be a point, and so that points that cross above and
below are clear, as shown in the picture.

\\\\"""‘-‘v‘-."OA"-‘-‘-‘Q‘ {Picture 6)
CHOI 0000000090 s
UUOOOUCUUOOO00 R
RUOOOXR XXX XYY

BRI . .
L T R N S N N R T Y

(Picture 6) (0.5usec/div)
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— N Ref. NO. | A qdress
r % ic]Q
1 3K
2 4L
= - '3 3L
Cps C X O 4 4
(. N A 5 4L
g T - 1 4L
o o - X32-1400-10
@ (8,1 o
L f N
(l: o ifg,, ,%,,, Address
o4
= ) = N A B
(-] o J 17” 72H
= 2 3H
- 3 3F
] —=
= ) 4 56
o ( ) L 5 5H
= R |6 4H
= ( N 7 4G
O 8 4G |
®© + + 9 2F
- + - Ler
= GQ}S’@O 8 zn@n @21 10 4E
m N: -~ e S
W T ey =3 [lKE T o] s
froy e @3* s Spn e ; 13 6H
cs 2 s = _—
e J o [ > o = X L 14 BE
0 ~ QS g 5 = 2 15 °E
I[ - g @ e limhaapy | ON e e
iR R ... = I L= S =R
2 o — i C____ o NSRS
o qj X23~1990-00 5F
O © Hims O
y, J25-60

2 e BT — —— '”’ l 1 U 9
: 1 ] e 1 N 1
s ' e s R10s O T
b S o 1o “ R103
fom ,m|..Iu|:~ o n . :g ',5& ;§:° O R1O 5 { =
@y l lul,,[u’u! v ! 028 {4 ‘
Y P o cvzecu.aim S a g 9 —
o1k2J C z z
— R102 . ;g e e
e
= B (o] (o (
o< ~ ©
fies = 2 3z [
R
l"‘ l%[ l O =4 5& 3
< + w 3 ~ O
a8 i g ] fil3 2222 ©) @)
sE)e — d = o
SRise e i B &$#$ O g
RI‘S ot e i 3 - -
; RS2 . =
Rit2 e Rty RES e C63 w 4‘ o 48 §9 i g o 1 . T
o ¢ B o i o ~7 p O
. RSt gt L e % ‘n ‘ l“’! o -
e b A N S s e ;Mmﬂj =< ; s s
1 ¥ i el 81 e e / ol i : % - [ e peun g
Ner ! ety ,g el 5 Sk =
Bl ecldrs SEETNCD © o o [2[3)2 35 O /5 -
g0l L : £ OQ‘ X232 D /5 )
' RS
N = '

Refer to the schematic diagram for the values of resistors and capacitors.
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PC BOARD (roil side View)
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{b) Tracking Coil DC Offset:

0-+10mV

Oscilloscope

{c) Tracking Error Balance

Vertically Symmetricalor DC. G =

{d) Focus Error Balance
Best Eye Pattern
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Refer to the schematic diagram for the values of resistors and capacitors.
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DP-3010
EXPLODED VIEW (MECHANISM)

A I

(Japan made)

L
Q
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=
=
2
=

(2] I NO9 - 1898 - I5
(] I NO9 ~2613 - 05
[ ] 1 NO9 - 2627 - 05
[ | NO® - 2628 - 05 © NO9- 1322 - 08
@ #2636 (Bi-Tap) I NB6-2606-46 | 9246 (Tep) : N84 - 2006 - 46
D oz (Top INB4-2004-46 M @2.616 (Br-Top) : N8BT - 2606 - 46
H M2:28 I N38-2025-46 N ©2.6:6 (Bi-Top) ! NB9 - 2606 - 46

J M2x38 BLK @ N39-2035 -45 @ 23x10 (8I-Top) I N8B9-3010 -46

Parts with the exploded numbers larger than 700 are not suppli.
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EXPLODED VIEW (MECHANISM)
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M2.6x 6

Mi.7x3
M2.6x8
M2x6

M2x4 (Bi)
M2.6x3 (Bi)
®2x4 (Tap)
#2.6x5 (Bi-Tap)
83xI0 (Bi-Tap!
#$2.6x6
M2.6x8 (TP)
M2x5
22.6x10(Bi ~Tap)

. NO9-2628-05

. N09-2669-08
I N09-2670-08
. N09-2671 -08
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. NO9-1898- 15
. N35-2004-46
. N35-2603-46
. NB4-2004-46
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. N90-2608 -46
. N30 -2005-46
. NB9-2610 -45

(Singapore made)
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Parts with the exploded numbers larger than 700 are mt supplied.



DP-3010

EXPLODED VIEW (UNIT)
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1h 2 13 14 /
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16 17 8 9 20 i
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+10 TeE oy P~MODE g \’?Q
s2)  lszzlszs)

N

RANDOM PLAY CHECK CLEAR REPEAT

rIMAWALS-] [—sxw—) L524] [525]526 1527_]

AOPEN CLOSE wd o OsTor PLAY/0DPAUSE

[s31 [ssz]s.;]s:h [s33]
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o
()

Q #3x8 (Bi—Top)BLK . NB9 - 3008-4S
R #3x6 (BI- Top) . N89 - 3006-46

s $3x8 (BI- Top I NP9 -3008- 46
723(C/5)

Parts with the exploded numbers larger than 700 are not sippslied.




DP-3010 DP-3010

PARTS LIST PARTS LIST
Parts without Parts No. are not supplied.

Les artictes non mentionnes dans le Parts No. ne sont pas fournis.
Teiie ohne Parts No. werden nicht gefiefert.

» New Paris

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

N . ipti Desti- [Re-
Ref. No. |Address N::‘ Parts No. Description E:ts}gir; ,ﬁ:,;s Ref. No. |Address P::“ Parts No. Description n:tsi:n ::rks
sMES & BiF B &8 % ™ £ T PRMES (tt M || € & % % ® 8 z/ 98 FI L2
- H10-3852-02 POLYSTYRENE FGAMED FIXTURE £
DP-3010 - H20-0554-04 PRETECTION COVER * 3
- PRTYPy ; - - K23 -0264-0¢ PROTECTIGN SHEET s
2 £ i METALLIC CASINET . - x| H21-0264-04 PROTECTION SHEET F
501 i Ao1-1798-01 METALLIC CABINET P - 425-0232-04 PROTECTION BAG (235X350X0.03)
202 z A20-5783-02 PANEL
: oise- ; - H25-0330-04 PROTECTION BAG s
203 s h29-014¢-03 PANEL (TRAY - £25-0330-04 PROTECTIGN BAG . F
- - ) - H25-0330-04 PROTECTION BAG kpuuzx| J
204 1z A70-0270-05 REMGTE CONTROLLOR ASSY ] uzx J
205 1E A09-0078-08 BATTERY COVER(REMOTE CONTROL) - H25-0330-04 PROTECTION BAG TE J
- 3t - O- i
230 28 A22-1095-03 SUB PANEL ASSY |56 111-0134-05 WIRE CLAMPER :
206 2¢ BA3-0287-04 KENWOOD BADGE 214 3E.3F 702-1034-05 FoOT
233 28 B03-2527-14 DRESSING PLATE 215 1 J11-0129-05 HIRC CLANPER
: B16-0082-03 WARRBNTY CARD K 217 2F J19-0515-05 UNIT HBLDER
_ B46-0092-03 WARRANTY CARD UUE 3 218 1T 319-0581-05 UNIT HOLDER
- - - B
B46-0095-03 WARRANTY CARD UiE J 2:9 38 J19-2536-05 UNIT HOLDER
- -0096-1 220 2F J19-3180-05 UNIT HOLDER
: Do ouael ANy CanD : o 221 3F J42-0083-05 PEWER CORD BUSHING s
_ Bi6-0127-13 YARRANTY GARD z 221 3F 342-0083-05 POWER CORD BUSHING ¢
z Be6-0139-03 WARRANTY CARD E 221 3F 342-0083-05 PGWER CORD BUSHING Kkp J
) Bag-0143-03 WARRANTY CARD T 22: 3F J42-0166-05 POWER CORD BUSHING UMUEXT| 3
- B50-9502-00 INSTRUCTION MANUAL(ENGLISH) J 2 3F J42-0166-09 POWER CBRD BUSHING E J
- B50-9503-00 | INSTRUCTION MANUAL(FRENCH) PME 3 - 361-0081-05 WIRE BAND g
- B50-9502-00 INSTRUCTION MANUAL(S,A,C) ¥ J
- B50-9505-00 INSTRUCTIGN MANUAL(G,D,1) E 3 222 2E Ko7 19es-0e KNOB (BUTTON/POWER)
- B50-9555-00 INSTRUCTION MANUAL (ENGLISH) s 225 38 K29-3632-04 KNOB
- -9556- SRENCH 5 226 2F L01-8661~05 POWER TRANSFGRMER K s
: 530-9%56-00 | INSTROCTION MANUALGO.0. T [E | S 226 2 L01-8661-05 | POVER TRANSFERMER ke |2
- B50-9743-00 INSTRUCTION MANUAL(ENGLISH) F 226 28 L01-8662-05 POWER TRANSFORMER TE 5
- B50-974£-00 INSTRUCTION MANUAL(FRENCH) F 226 28 L01-8662-05 POWER TRANSFORMER F
- B50-9745-00 INSTRUCTIGN MANUAL(G,D,1) F 226 F L01-8662-05 POWER TRANSFORMER KTE J
. B58-0223-08 CAUTION CARD  (PRE-SET -20V) | U 3 226 2F LD1-8664-05 POWER TRANSFORMER UMEE | 3
B58-0513-04 CAUTION CARD  (PRESET220-240) | UE 3 p N09-1898-15 WACHINE SCREW .
2 .- 11540~ s et Q N89-3008-45 3INDING HEAD TAPTITI SCREW
20 p2:-:540-03 EXTENSION SHAFT R N89-3006~46 BINDING HEAD TAPTITE SCREW
211 1E E30-0505-05 AUDI® CORD S N89-3008-46 SINDING HEAD TAPTITE SCREW
212 ie E30-1392-05 CORD WITH PLUG K s APC UNIT (X29-1990-00}
1 : 330-1392-05 3
2 e B30 1305 0e oRD Ui BLUS 522—” ] ¢l -3 CEQ4KW1V100M ELECTRG 10UF 35uV
213 iF £30-2275-05 AC POWER CORD X 3 ct 5 CEO4KW1CA70M ELECTRE 47UF 16WY
cé CEQ4KWIAIDIM ELECTRO 100UF 10wV
213 1F E30-2276-05 AC POWER CORD T c? CC45FSL1H101J CERAMIC 100PF J
213 E30-2277-
213 i T e ouER ok E F L1 L40-1001-17 SMALL FIXED INDUCTOR(1OUH,K)
213 iF E30-2284-05
213 1F Tt PR comp e g T NB7-2606-26 BRAZIER HEAD TAPTITE SCREW
213 1F E30-2423-05 AC PSWER CORD Kp J 01 HZSS. 6N(B2) ZENER DISDE
237 2F E31-7045-05 VIRING HARNESS D1 RDS. 6ES(B2) ZENER DIGDE
: ARNES 02 ,3 HSS104 DIGDE
- HO1-8453-04 . .. | ITEM CARTON CASE J b2 .3 } 155133 DISDE
- ng-ena-m .. | ITEM. CARTON CASE s 101 M5223p 8P AMP X2)
- H01-8567-04 . ITEM CARTON. CASE F ; s ’ e
= x | H10-3801-12° % | POLYSTYRENE FGAMED FIXTURE J Jari o | ., e | 2563248 .o-| IRANSISTOR - ° . L. .
- * | 410-3802-19 ¥ | POLYSTYRENE FOAMED FIXTURE 3 Q2° o 25C1740S(Q,R) " | TRANSISTOR e i
oy G -5 234733 (h) (0,5 | TRANSISTOR
H10-381%-02 PALYSTYRENE FOAMED FIXTURE S i !
- H10-3818-02 POLYSTYRENE FOAMED FIXTURE s @3 -5 25A9335(Q,R) TRANSISTSR
- H10-3851-02 POLYSTYRENE FOAMED FIXTURE F
- J: 3 d
EScangmaviabEwrope K:USA  P:Canade s ;?:;:p’::‘;‘m E:Scandinevia & Eurcpe K:USA  P: Canada 5 Singapore made
U: PX(For East Hawaii) T:England  M: Other Areas F: France made U: PX(Far East Hawaii) T:England  M: Other Areas F: France made
114 UE:AAFES(Europe)  X: Australiz A\ indicates safety critical components. UE:AAFES(Euope)  X: Australia A\ indicates safety critical components. 116




DP-3010 | DP-3010
x New Parts PARTS LIST  New Prts PARTS LIST

Parts without Parts No. are not supplled. Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans Ie Parts No. ne sont pas fournis, Les artlicies non mentionnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht gellefert. e . Teiie ohne Parts No. werden nicht gellefert.
Ref. No.  |Address(New Parts No. _Description . Desti- [Re- Ref. No. |Address|New Parts No. Description
LR Pty i . i .| nation imarks) = Prrtsl e o - i ik ws kg
PEEBS [ Rig|«8 & 8% TR RRZA R S g R "PMER (¢ RiF| 28RBS BRBRTAR &
CD PLAYER UNIT (X32-1400-10:K, P, 0-21: U, M, UE, 0-71: X, T, E) €65 CEQ4LW1A470M ELECTR® 47UF 10WV s
c66 ,67 CK4SFF1H103Z CERAMIC 0.01Q0UF 2
c1 CEO4KW1AA70¥ ELECTR® 47UF 10WV c68 CEQ4KWOJ4TIN ELECTRG 470UF 6.3WV
c2 .3 CCASFSL1H330J CERAMIC 33pF J 69 CEO4KW1A101M ELECTRO® 100UF 10WY
c4 CCA45FSL1H020C CERAMIC 2.0P% c €70 CEO4KW1H470N ELECTRO 47UF 50wV
cs CK45FF1H103Z CERAMIC 0.010UF 2
cé CC4SFSL1H180J CERAMIC 18PF 3 c71 CK4SFF1H103Z CERAMIC 0.010UF Z
€72 CEO4KW1V100M ELECTRG 10UF 35WY
c7 ,8 CK4SFF1H103Z CERAMIC C.010UF Z c73 ,74 CK4SFF1H103Z CERAMIC 0.010UF Z
¢y ,i0 CC4SFSLIHAT0 CERAMIC 47p% 5 c7s CECAKWIA101¥ ELECTRO 100UF 10WV
cl1 CC45FSL1K2217 CERAMIC 220PF b c76 CK45FF1H103Z CERAMIC 0.010UF Z
c12 CF92FV1H102J ME 1000PF
c13 €90-1398-05 NP-ILEC 0.33UF  50WV 77 CEO4KW1A101¥ ELECTRE 100UF 10wV
c78 CK4SFF1H103Z CERAMIC 0.010UF Z
cie CF92FVIHIBAL ME C.18UF J €79 CF92FV1H103J ME 0.01QUF J
ci4 CF92FVIHATA] ME 0.470F s c80 CF92FV1H473] ME 0.047UF 3
cle CF92EVIKETAS ME 0.470F . £ c91 ,92 CF92FV1H121K ME 120P% K
C1s CEO4KWI1A470M CLECTRO 47UE 1oWv b
c1s €90-1333-05 NP-ELEC 22UF 1OWY s €93 ,94 CF92FV1H512J ME 5100PF  J
€95 ,96 CF92FV1H682] ME 6800PF  J
c1s €90-1333-05 NP-ELEC 22UF 10wV g €97 ,98 CF92FV1H102J MF 100CPF  J
ci6 CC4SESLIHI0L] CERAMIC 100PF z €99 ,100 CF92FV1H393J ME 0.039UF J
c17 ,:8 CK45FB1H&71X CERAMIC 470PF K €10S,106 CEO4KW1V100M ELECTR® 10UF 35WY
c19 CEQ4KWIAIO0IM ELECTRE 100UF 10wV
c20 CEO4KWOJ331M ELECTRO 3300F 6.3WV €107,108 CF92FVIH331K ME 330PF K J
€107,108 CK45FB1H331K CERAMIC 330PF K S
c22 CK4SFF1H103Z CERAMIC g.0io0Us 2 €i07,108 CKASFBIH331K CERAMIC 330PF K 3
€23 CEQ4KW1A101M ELECTRO 100UF SoWy €109,110 CEQ4KW1E330M ELECTRO 33UF 25wy )
€24 CK4SFF1H103Z CERAMIC 0.010UF 2 ¢111 CEO4KWIAIOLM ELECTR® 100UF 10WV
€25 ,26 CEQAKWIAIOIM ELECTR® 100UF 1aWY
c28 CF92FVIHAT2] MF 4700PF S c112,113 CK4SFE1H103Z CERAMIC 0.010UF 2
€121,122 CEQ4KW1HOR1M ELECTRS 0. 1UF S0WY J
c29 CE92FV1IH122J MF 1200PF  J c121,122 CEC4KW1V100M ELECTR® 10UF ISWY F
€30 CF92FVIH152J ME 1500PF  J C121,122 CEQ4LW1VIOOM ELECTR® 10UF 35wV S
€31 €90-1352-05 NP-ELEC 4.7F 25WV c123,124 CEQ4KWIC220M ELECTRO 220UF 16WV F
€32 CF92FVIH184J ME . 0.18UF  J
c34 ,35 CK4SEF1H103Z CERAMIC 0.010UF 2 C123,124 CEQ4KW1H2R2M ELECTRO 2.2UF 50wV J
C123,124 CEO4LW1C220M ELECTR® 22UF 16WV s
€37 €90-1333-05 NP-ELEC 22UF 10wV €125,126 CK4SFB1H331K CERAMIC 330PF K
c38 CF92FVIH223J MF 0.022UF J €127,128 CK4SFF1H472Z CERAMIC 4700PF  Z
c40 CK45FF1H103Z CERAMIC 0.010UF 2Z €129,130 CK45FF1H103Z CERAMIC 0.010UF Z
cal CF92FV1H562 ME S600PF  J
ca2 CCASFSL1H101J CERAMIC 100PF 3 C131 €91-0647-05 CERAMIC 0.01UF P XTE J
C131 €91-0971-05 FILM 0.0iUF  250WV S
c43 ,44 CK4SFF1H103Z CERAMIC 0.010UF Z - €131 €91-0971-05 FILM 0.01UF  250WV F
c4s CEO4KW1V100M ELECTRE 10UF 35wV c131 €91-0971-05 FILM C.0IUF  250WV KPUM J
c46 CEQ4KW1C220M ELECTRO 220F 16WV c131 €91-0971-05 FILM 0.01UF  250WV UE J
c47 ,48 CC4SECHIH330J CERAMIC 33pF J
ca9 CEO4KWIALIOIM CLECTR® 100UF 10WY €132,133 €91-0971-05 FILM 0.01UF  250WV
€50 ,5: CEQ4KW1AIOIM ELECTRO 100UF 10WV J CcN8 £10-2211-05 FLAT CABLE CGNNECTOR
€50 ,51 CK4SFF1H103Z CERAMIC 0.010UF 2 s CN9 £10-2212-05 FLAT CABLE CONNECTOR
€50 ,51 CK4SFFIH103Z CERAMIC 0.010UF Z £ 7201 2F £13-0244-05 PHONS JACK
€52 ,53 CK4SFF1H103Z CERAMIC 0.CI10UF Z 3202 E11-0164-05 MINIATURE PHGNE JACK(3P)
c54 ,55 CK45FBIH102K CERAMIC 1000PF K 3203 3F £11-0162-05 PHONE JACK 3p)
cs6 CK4SEF1H103Z CERAMIC 0.010UF 2 s F29-0072-05 INSULATING CQVER XTE J
cs6 CK4SFF1H103Z CERAMIC C.010UF Z £
cs56 CK4SFF1H223Z CERAMIC 0.022UF 2 3 - J11-0098-05 WIRE CLAMPER
€57 -62 CK4SFF1H103Z CERAMIC 0.010UF Z - J21-5159-04 MGUNTING HARDWARE TZ S
c63 CEO4KWIC332M ELECTR® 3300UF  16WV - J21-5159-04 MOUNTING HARDWARE F
- J21-5159-04 MOUNTING HARDWARE XTE J
c64 CEQ4KW1C222M ELECTRO 2200UF  16WV
65 CEQ4KW1A470M ELECTRO 47UF 10WY g L,2 L40-1011-17 SMALL FIXED INDUCT®R(1O00UH,K)
65 CEQ4KW1C4T70M ELECTR® 47UF 16WV J L3 L40-1011-17 SMALL FIXED INDUCTSR(100UH,K) s
E: Scandinayi 1 : - J: Japan made o J: Japan made
@& Euope KU3A . Canade 8: Singapore made E: Scandinavia & Europe K:USA P: Canada S: Singapore made
U: PX{Far East, Hawail)  T:England  M: Other Areas F: France made U: PX(Far East. Hawaii) T:England  M: Other Areas F: France made
116 UE : AAFES(Europe) X: Australia A\ indicates safety critical companents. UE : AAFES(Europe) X: Australia A\ indicates safety critical components. 117
. ] Al




DP-3010

PARTS LIST e PARTS LIST
Parts without Parts No. are not supplied Parts without Parts No. are not supplied

Les articies non mentionnes dans le Parts No. ne sont pas fournis Les s non mentionnes dans le Parts No. ne sont pas fournis
Telle onne Parts No. werden nicht geliefert. Telie ohne Parts No. werden nicht geliefert

DP-3010

Ref. No. Address |New Parts No. Description Desti- Re- Ref. No. Address |New Parts No. Description Desti- Re-
[Parts nation |marks! Parts, nation imarks m
PRES &4 B |5 8 & F 5 B & &8 KB T mEE PRES & B § B % E S B8 BB B #® mEE o
L3 SMALL FIXED I g G2 124EN IGITAL TRANSISTOR <
L4 o3 17408 y R S E
LS Q3 C17405¢( c
X1 o3 s —_
X2 Q3 : <
cP1 290-0632-05 Qs %
R32 RS14KB3ALRTJ Qs
R78 Qs -
VR1 Q7
VR2 S Qs 25A1534A
VR2 130-05 H a9 DTCI24EN TRANSISTOR
VR2 132-05 J Q10 DTA124EN TRANSISTOR
VR3 126-05 Q1: 25D1944
VR4 130-05 Q12 ,13 2SA954(L,X)
VRS 134-05 Q1 25K246(Y,GR) FET
VR6 100-05 Q15 25A954(L,K) TRANSISTOR
VR? 026-05 Q16 25C2003(L,K) TRANSISTOR
Q17 ,18 25C1740S(Q,R) TRANSISTOR
S1 -3% S40-1064-05 Q17 ,18 2SC945(A)(Q,P) | TRANSISTOR
S36 iE 540-1103-0 (PEWER T Q19 -22 25C2878(8) TRANSISTER
537 1 $31-2131-05 H (PGWER UMUE J
- Al W02-0973-05 ELECTRIC CIRCUIT MODULE
0t
218 MECHANISM UNIT (X92-1300-04): Japan made
e 1A A11-0276-03 SUB CHASSIS
ois 2 28 x | D02-0086-08 | TURNTABLE PLATTER
N 3 1A D10-2227-03 SLIDER
2 28 DIODE 4 2B % |D10-2249-04 | ROD
b: ZE DIGDE 5 24 | ID13-0722-04 | GEAR
: bl 6 24 | | D13-0723-04 [GEAR
D ZE DI®DE | ‘
D27 RDI0ES(E) ZE DIGDE 7 24 | 1Dp13-0724-03 GEAR
JE 8 3B |* [D13-0745-08 GEAR
D28 1255, 6N(B2) DIGDE 9 9B 'x 1D13-0746-08 GEAR
0z8 RDS.6ES(ED) DI®DE 10 128 'y 1D13-0747-14 GEAR
b2 HZS5.1N(52 DIODE 11 134 D15-0284-04 MSTOR PULLEY
D2 RD5.1ES(B2) DI®DE |
030 -32 HZS6.2N(B2) ZENER DIGDE 12 oA D16-0191-04 BELT
-32 RDB.2ES(B2) ZENER DIGDE 13 1B x |E31-4183-15 WIRING HARNESS
-4 HSS10 DIGDE 4 1B E31-4845-05 WIRING HARNESS
-4l 15513 DIGDE 15 28 E31-7113-05 WIRING HARNESS
1E FIP10AMIS FLUGRESCENT INDICATOR TUBE |
TAB101IN IC(SERV®) 16 2 * |F07-0546-08 COVER
1 17 1A * |F19-0593-04 | BLIND PLATE
1c2 NJM2058D ICCEP AMP X4) 1 3B * |F31-0162-04 REINFORCING HARDWARE
IC TC9201BF IC(SERV® PRECESSOR) |
1c4 TC92008BF IC(DATA PROCESSOR) 19 2B x 1601-2308-08 COMPRESSION SPRING
1C5 LC3516BSL-15 IC(2KX8 RAM) 20 2A G02-0493-04 FLAT SPRING
IC6 -8 NJM4558D IC(QP AMP X2) 21 2B 602-0494-04 FLAT SPRING
22 3B 602-0495-08 FLAT SPRING
1C9 TC74HCO2AP ICCQUAD 2-INPUT NOR GATE) 23 3B x |601-2391-08 COMPRESSION SPRING
1C10 PD0036 IC(DIGITAL FILTER)
IC11 TC74HC74AP IC(DUAL D-TYPE FLIP FLOP) 24 3B x [601-2392-08 COMPRESSION SPRING
IC12 NIM4558D IC(8P AMP X2)
IC13,14 PCM56P-L-1 IC(DA CONVERTER) i 25 3A J02-0386-04 FOOT
Icis & NIMASELSED IC(OD AMD X2) v 27 1A 91170130-03 CLAMPER
15.1 I : 28 2A J11-0134-0S WIRE CLAMPER
Wi VEUTQLLCACK-099 | IGTHICRAPRACLISOR) 29 28 x |J19-3165-03 HOLDER
icie M5218P IC(OP AMP X2) 30 28, 3B J02-1027-05 INSULATOR
a1 DTA124EN DIGITAL TRANSISTOR
. . . . J: Japan made J: Japan made
E: Scandinavia & Europe K: USA P: Canada S: Singapore made £ Scandinavia & Europe K: USA P: Canada S: Singapore made
U: PX(Far Bast Hawai)  ToEngland  M: Other Areas F: France made U: PX(Far East Hawai) T:England  M: Other Areas F: France made
118 UE : AAFES(Europe) X: Australia A\ indicates safety critical components UE : AAFES(Europe) X: Aystratia A\ indicates safety critical components. 119



DP-3010 DP-3010
> barts No.are ot suppied PARTS LIST s« NewFarts PARTS LIST

* New ¢

0‘3‘ isw
Les articles non mentionnes dans le Parts No. ne sont pas fournis. Parts without Parts No. are not suppiled.
Telle ohne Parts No. werden nicht geliefart. Les articles non mentionnes dans le Parts No. ne sont pas fournis
T Teile ohne Parts No. werden nicht geliefert.
f Ref. No. [Address New Parts No. J Description Desti- VRe~ 1
smES | B Pz;s 6 S OE B | PRI 1;“'0"@{;’%5 Ref. No. Address [New Parts No. Description i DQISH- Re-
A arts| nation imarks|
L i ; PRES (&t B 5| B 8 ® B 8 & z/8 8 & | wE
(=] 31 3B J42-0170-08 BUSHING |
<t 32 2 x |J90-0617-03 GUIDE ;
E 33 24 ¥ [J90-0618-03 GUIDE ‘
34 3B ¥ 1790-0623-08 RAIL i : ;
= 3s 28 |x |790-0624-08 GUIDE | ; L dia
T 36 18 € 1J91-0393-05 PICKUP ]
o 37 18 J99-0053-01 TRAY
<t J61-0081-05 WIRE BAND
- 40 24 N19-0891-06 FLAT WASHER 0
41 1A 1 WASHER JO2-1020-08
g e . *| J02-1021-08
L2 ® - : - J02-1022-08
LLl B 3 © |NO9-2613-05 J11-0145-08 g
=] . on . N09-2627-05 J19-3148-08 <
<t D 3B ¢ IN09-2628-05 J25-6134-08
= g 2A f | N86-2606-16 J30-0261-08 —
F 24 N84-2004-46 J30-N262-08
Ll H 28 IN39-2025-46 a0 E '
: J 28 N39-2035-45 © SCREW e 5 (=1
5 CSonE- = CREL - 1D - J42-0619-08
o L |2 N84-2006-46 SCREW : . J96-0630-08 o
M |28 N87-2606-46 et 5
<< N 1A INB9-2606-46 430-0639,00 <t
(ds | P | 3A N89-3010-46 (dos ]
= B 28 NO9-1522-05 J91-0385-08 E 3
a < ‘ J99-0064-08 73
s ¢ |S46-1122-05 .| J11-0134-05
s2 34 $33-2060-05 Je1-g0
15 34 T42-0483-05
46 3B x | T42-0495-05
47 3B * | T42-0496-05
48 38 x | T42-0497-08 MOTOR ASSY
49 1A T50-1036-04 | YOKE
| i
51 1A 1T99-0222-05 | MAGNET
MECHANISM ASS'Y (X92 1340-00) : Singapore made
101 1 - | Aat1-0617-08 | SUB CHASSIS ASSY
102 2D 'A11-0618-08 | SUB CHASSIS ASSY
106 #| pio-2314c08 | STSPPER LINK A SY
107 - | D10-2315-08 ° RED
108 % D12-0126-08 | CENTRBL CAM
110 *#| D13-0799-08 | DRIVE GEAR
111 % D13-08B00-08 | GEAR , ‘ |
1t2. | 10 | %| p13-0801-08 DEADING PULLEY - o oo L |
113 2D D13-0802-08 | GEAR (A) ! |
114 | 20 | ‘| D13-0803-08 - | GEAR (B) -
15 ‘1D “*| D14-0300-08  RELLER
116 iD _*| D16-0276-08 . | BELT (M) ;
21 | o3 F40-3263-05 | CONNECTBR  (5P)
122 s 3C,30| *| E40-3262-05 | CONNECTBR  (4P) ‘
125 3D FO7-0554-08 CRVER (GEAR) !
126 1D x| F19-0595-08 COVER GEAR) !
127 1D *| F31-0187-08- REINFERCING HARDuARE i |
130 3D %| F31-0188-08 | STSPPER - : ?
|
0 < vapan madc : Scandinavia & Europe K: U Can J: Japan made
%St‘:“ﬂl“ﬁ\)\ﬁ%gulbbé LGN P Canada ; JS': 5 : d & sewnd & Eurpe KUSA P Conada S: Singapore made
U: X Far East Hawai)  T:England  M: Gther Areas F: Frar?c:::a;:a ‘ U PX{Far East. Hawar)  T:England  M: Other Areas F: France made
) ‘ - UE © AAFES(Europe) X: Aystralia L!l indicates safety critical componerss. 121

120 UE * 2AFES(Europe) X: Austratia A\ indicates safety critical comporents



DP-3010

[Format]

Type: ..o

SPECIFICATIONS

Compact disc player

[General]

Power consumption:

12w

Read system: . .. Non-contact optical pickup Dimensions: .............. .. W:440 mm (17-5/16"")
Rotational speed: ....................... About 200 to 500 rpm H:108 mm (4-1/4"")
D:262 mm (10-5/16"")
Waeight: ... .. 3.8 kg (8.4 Ib)
[Audio]
DP-3010 DP-2010 DP-15610

Frequency response:
Signal-to-noise ratio: .
Total harmonic distortion: ...........

Wow flutter:..
Output level/impedance

10 Hz ~ 20 kHz =1 dB
more than 100 dB
0.007% at 1 kHz

more than 96 dB at
1 kHz

Below measurable limit

10 Hz ~ 20 kHz =1 dB
more than 100 dB
0.008% at 1 kHz

more than 96 dB at
1 kHz

Below measurable fimit

10 Hz ~ 20 kHz =1 dB
more than 100 dB
0.008% at 1 kHz

more than 96 dB at
1 kHz

Below measurable limit

Line output: ...ceccinsncscnncacnnes 1.2 V/1 kQ 1.2 V/1 kQ 1.2 V/1 k@
Headphone:.......ccoreeenccenencenne 31 mW/32 Q 31 mW/32 Q 31 mW/32 Q
Note:

KENWOOD follows a policy of continuous development. For this reason specifications may be changed without notice.

KENWOOD CORPORATION

Shionog: Shibuya Building. 17:6. 2-chome Shibuya. Shibuya-ku, Tokyo 150, Japan

KENWOOD US A CORPORATION
2201 East Dominguez Street, Long Beach, CA 90810;
550 Clark Drive, Mount Olive, NJ 07828, USA.

KENWOOD ELECTRONICS CANADA INC.

PO. BOX 1075, 959 Gana Court, Mississauga, Ontario, Canada L4T 4C2
TRIO-KENWOOD UK LIMITED

17 Bristol Road, The Metropoitan Centre, Greenford, Middx. UB6 8UP England
KENWOOD ELECTRONICS BENELUX NV.
Mechelsesteenweg 418 B-1930 Zaventem, Beigium

DEUTSCHLAND GMBH

K 2D ELECTRONICS DEUTSCHLA!
TRIO-KENWOOD FRANCE SA

13 Boulevard Ney. 75018 Pans. France

KENWOOD LINEAR Sp.A

20125, MILANO-VIA ARBE. 50, ITALY

KENWOOD ELECTRONICS AUSTRALIA PTY LTD incorpomaTen i wsw
4E Woodcock Place. Lane Cove. N SW. 2066. Australia

KENWOOD & LEE ELECTRONICS, LTD

Wang Kee Buiding. 4th Floor. 34-37. Connaught Road. Central, Hong Kong






