SONY

CXD30170Q

CD Digital Signal Processor with Built-in Digital Servo and DAC

Description

The CXD3017Q is a digital signal processor LSI for
CD players. This LSI incorporates a digital servo,
digital filter, zero detection circuit, 1-bit DAC and
analog low-pass filter.

Features

Digital Signal Processor (DSP) Block

» 1x, 2%, 4x speed playback supported

* 16K-RAM

* EFM data demodulation

* Enhanced EFM frame sync signal protection

» SEC strategy-based error correction

» Subcode demodulation and Sub Q data error
detection

« Digital spindle servo

* 16-bit traverse counter

* Asymmetry compensation circuit

» CPU interface on serial bus

« Error correction monitor signal, etc. output from a
new CPU interface

* Servo auto sequencer

« Digital audio interface outputs

« Digital level meter, peak meter

» CD TEXT data demodulation

Digital Servo (DSSP) Block

» Microcomputer software-based flexible servo control
« Offset cancel function for servo error signal

« Auto gain control function for servo loop

» E:F balance, focus bias adjustment function

« Surf jump function supporting micro two-axis

* Tracking filter: 6 stages, focus filter: 5 stages

Digital Filter, DAC and Analog Low-pass Filter Blocks
» DBB (digital bass boost) function

 Double-speed playback supported

« Digital de-emphasis

« Digital attenuation

 8Fs oversampling filter

Applications
CD players

80 pin LQFP (Plastic)

Structure
Silicon gate CMOS IC

Absolute Maximum Ratings
» Supply voltage VoD
* Input voltage Vi

-05t0+46 V
-05t0+46 V
(Vss — 0.5V to Vop + 0.5V)
-05t0+46 V
(Vss — 0.5V to Voo + 0.5V)
-55t0 +150 °C

 Output voltage Vo

« Storage temperature Tstg

 Supply voltage difference
Vss — AVss —-0.31t0 +0.3 \%
Vob — AVpbp -0.3to +0.3 \%

Note) AVbp includes XVbb and AVss includes XVss.

Recommended Operating Conditions
» Supply voltage VoD 2.71t0 3.6 \%
* Operating temperature

Topr -20to+75 °C
Playback Voo [V]
speed CD-DSP block |  DAC block
4% 2.71t03.6
2x 2.71t03.6 2.7103.6
1x 2.71t03.6 2.7t03.6
I/O Capacitance
* Input pin Ci 9 (Max.) pF
 Output pin Co 11 (Max.) pF
* /O pin Cio 11 (Max.) pF
Note) Measurement conditions Vobp = Vi =0V

fm = 1IMHz

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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Pin Configuration
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Pin Description

Ei; Symbol | I/O \?;L%ust Description
1 SQSO @] 1,0 | Sub Q 80-bit, PCM peak and level data outputs. CD TEXT data output.
2 SQCK I SQSO readout clock input.
3 XRST I System reset. Reset when low.
4 SYSM I Mute input. Muted when high.
5 DATA I Serial data input from CPU.
6 XLAT I Latch input from CPU. Serial data is latched at the falling edge.
7 CLOK I Serial data transfer clock input from CPU.
8 SENS @] 1,0 | SENS output to CPU.
9 SCLK I SENS serial data readout clock input.
10 | Vop — — Digital power supply.
11 | ATSK I/O| 1,0 | Anti-shock input/output.
12 | SPOA I Microcomputer extension interface (input A)
13 | SPOB I Microcomputer extension interface (input B)
14 | XLON @] 1,0 | Microcomputer extension interface (output)
15 | WFCK @] 1,0 | WFCK output.
16 | XUGF @] 1,0 | XUGF output. MINT1 or RFCK is output by switching with the command.
17 | XPCK @] 1,0 | XPCK output. MNTO is output by switching with the command.
18 | GFS @] 1,0 | GFS output. MNT3 or XROF is output by switching with the command.
19 | C2PO @] 1,0 | C2PO output. GTOP is output by switching with the command.
20 | SCOR @] 1,0 | Outputs a high signal when either subcode sync SO or S1 is detected.
21 | COUT I/O| 1,0 | Track count signal input/output.
22 | MIRR I/O| 1,0 | Mirror signal input/output.
23 | DFCT /0| 1,0 | Defect signal input/output.
24 | FOK I/O| 1,0 | Focus OK signal input/output.
o5 | Lock ! 1.0 _GFS is _sampled at 4§OH2; when GF_S i; high, this pin outputs a high signal. If GFS
is low eight consecutive samples, this pin outputs low. Or input when LKIN = 1.
26 | MDP O | 1, Z, 0 | Spindle motor servo control output.
27 | SSTP I Disc innermost track detection signal input.
28 | SFDR @) 1,0 | Sled drive output.
29 | SRDR @) 1,0 | Sled drive output.
30 | TFDR @) 1,0 | Tracking drive output.
31 | TRDR @) 1,0 | Tracking drive output.
32 | FFDR @) 1,0 | Focus drive output.
33 | FRDR @) 1,0 | Focus drive output.
34 | Vss — — Digital GND.
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Ei(: Symbol | I/O \?;:Lpelg Description

35 | TEST I Test pin. Normally, GND.

36 | TES1 I Test pin. Normally, GND.

37 | XTsL | Crystal_selection input. Low when the crystal is 16.9344MHz; high when the
crystal is 33.8688MHz.

38 | VC I Center voltage input.

39 | FE I Focus error signal input.

40 | SE I Sled error signal input.

41 | TE I Tracking error signal input.

42 | CE I Center servo analog input.

43 | RFDC I RF signal input.

44 | ADIO O | Analog | Test pin. No connected.

45 | AVssO — — Analog GND.

46 | IGEN I Operational amplifier constant current input.

47 | AVpbp0 — — Analog power supply.

48 | ASYO 0] 1,0 EFM full-swing output. (low = Vss, high = Vbb)

49 | ASYI I Asymmetry comparator voltage input.

50 | BIAS I Asymmetry circuit constant current input.

51 | RFAC I EFM signal input.

52 | AVss3 — — Analog GND.

53 | CLTV I Multiplier VCOL1 control voltage input.

54 | FILO O | Analog | Master PLL filter output. (slave = digital PLL)

55 | FILI I Master PLL filter input.

56 | PCO O | 1,Z,0 | Master PLL charge pump output.

57 | AVbp3 — — Analog power supply.

58 | Vss — — Digital GND.

59 | Vop — — Digital power supply.

60 | DOUT 0] 1,0 Digital Out output.

61 | LRCK 0] 1,0 D/A interface. LR clock output f = Fs.

62 | PCMD 0] 1,0 D/A interface. Serial data output. (two's complement, MSB first)

63 | BCK 0] 1,0 D/A interface. Bit clock output.

64 | EMPH o 1,0 g;;p;lftvsv r?e?li%rr:e?ieg?sa:\\gr::pt:aes?fyba(:k disc has emphasis, and a low

65 | XVop — — Master clock power supply.

66 | XTAI I Crystal oscillation circuit input. Master clock is externally input from this pin.

67 | XTAO 0] Crystal oscillation circuit output.

68 | XVss — — Master clock GND.
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zic?. Symbol | I/O \(/):Iltjzust Description
69 | AVopl — — Analog power supply.

70 | AOUT1 O L ch analog output.

71 | AIN1 I L ch operational amplifier input.
72 | LOUT1 o] L ch LINE output.

73 | AVssl — — Analog GND.

74 | AVss2 — — Analog GND.

75 | LOUT2 o] R ch LINE output.

76 | AIN2 | R ch operational amplifier output.
77 | AOUT2 0] R ch analog output.

78 | AVbp2 — — Analog power supply.

79 | RMUT 0] 1,0 | R ch zero detection flag.

80 | LMUT 0] 1,0 | L ch zero detection flag.

Notes) « PCMD is a MSB first, two's complement output.
¢ GTOP is used to monitor the frame sync protection status. (High: sync protection window released.)
* XUGF is the frame sync obtained from the EFM signal, and is negative pulse. It is the signal before
sync protection.
* XPCK is the inverse of the EFM PLL clock. The PLL is designed so that the falling edge and the
EFM signal transition point coincide.

* The GFS signal goes high when the frame sync and the insertion timing match.
* RFCK is derived from the crystal accuracy, and has a cycle of 136ps.

* C2PO represents the data error status.

« XROF is generated when the 16K RAM exceeds the +4F jitter margin.

Monitor Pin Output Combinations

Command bit

MTSL1 | MTSLO Output data
0 0 XUGF | XPCK GFS C2PO
0 1 MNT1 MNTO | MNT3 C2PO
1 0 RFCK | XPCK | XROF | GTOP
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Electrical Characteristics

1. DC Characteristics

(Vop = AVop = 3.3 £ 0.3V, Vss = AVss = 0V, Topr = -20 to +75°C)

Item Conditions Min. Typ. Max. | Unit gr;}r;llcable
High level ViH1 0.7Vop \%
Input voltage (1) i, b
Low level ViL1 0.2Vop | V
High level VIH2 0.8Vop \Y
Input voltage (2) Vi< 5.5V B
Low level ViL2 0.2Vop | V
High level VIH3 0.8Vop \Y
Input voltage (3) Vis 5i5\./ (3
Low level |vis | Schmittinput 0.2Vop | V
Input voltage (4) ViNg Analog input Vss VoD \Y , 5
High level VoH1 =_ Vob — 0.4 Vbb V | s B
Output voltage (1) lon _ AmA [91 '
Low level VoL1 loL = 4mA 0 0.4 \Y
High level VoH2 = _ Vob — 0.5 Vbb \%
Output voltage (2) lon _ 0.28mA L
Low level VoL2 loL = 0.36mA 0 0.4 \Y
Input leak current (1) Iz x; Vss or -10 10 pA | O
Input leak current (2) ILi2 Vi=0to 55V | -10 10 pA | 2, [B
Input leak current (3) ILi3 x; Vss or —40 40 pA | D
Vi =0.25VbD
- (5
Input leak current (4) ILia t0 0.75VoD 40 40 A
. . Vi=Vss or
Tri-state pin output leak current ILo VoD -40 40 pA | OB

1-1. Applicable pins and classification

CMOS level input pins (1):
TEST, TES1
CMOS level input pins (2):

CMOS Schmitt input pins:

Analog input pins (1):

ASYI, CLTV, FILI, RFAC
Analog input pins (2):

VC, FE, SE, TE, CE, RFDC
Normal output pins (1):

H W & B K H

SYSM, DATA, XLAT, SSTP, XTSL

SQCK, XRST, CLOK, SCLK, SPOA, SPOB

SQSO, XLON, WFCK, XUGF, XPCK, GFS, C2P0O, SCOR, SFDR, SRDR, TFDR, TRDR, FRDR, ASYO,
DOUT, LRCK, PCMD, BCK, EMPH, RMUT, LMUT

¥ Normal output pin (2):
FILO

3 Tri-state output pins:
SENS, MDP, FFDR, PCO

™ Normal input/output pins:

ATSK, COUT, MIRR, DFCT, FOK, LOCK

Note) When the external pull-down resistors are connected to the pins (2 and [3, the resistance applied to

these pins should be 5kQ or less in total.
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2. AC Characteristics

(1) XTAI pin

(a) When using self-excited oscillation
(Topr =-20to +75°C, Vbp = AVpp = 3.3 + 0.3V)

ltem Symbol Min. Typ. Max. Unit
Oscillation FUAX 7 34 MHz
frequency

(b) When inputting pulses to XTAI pin
(Topr =-20to +75°C, Vop = AVop = 3.3 + 0.3V)

Item Symbol Min. Typ. Max. Unit
VI—\II:g:]hlevel pulse twhx 13 500 ns
\I/_v?(\jl\t/hlevel pulse twix 13 500 ns
Pulse cycle tex 26 1000 ns
Input high level | ViHx 0.7Vop \%
Input low level ViLx 0.2Vop \%
;ilﬁzir:i::e, tr, tr 10 ns

\l

- tck

|
|

| i

-« WHX ———>— tWLX ——>

________________ ViHX x 0.1
————————————————— VILX

(c) When inputting sine waves to XTAI pin via a capacitor
(Topr =-20to +75°C, Vop = AVop = 3.3 + 0.3V)

Item Symbol Min. Typ. Max. unit

Input amplitude | Vi 0.5VbDp Vob + 0.3| Vp-p
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(2) CLOK, DATA, XLAT and SQCK pin
(Vob = AVop = 3.3 £ 0.3V, Vss = AVss = 0V, Topr = —-20 to +75°C)

Item Symbol Min. Typ. Max. Unit
Clock frequency fck 0.65 MHz
Clock pulse width twek 750 ns
Setup time tsu 300 ns
Hold time tH 300 ns
Delay time to 300 ns
Latch pulse width twi 750 ns
SQCK frequency fr 0.65Note) | MHz
SQCK pulse width twr 750 Note) ns

«——1/feck——
‘«— tWCK-»><— tWCK—»

CLOK _m

pata N X X
XLAT
Ptsut tH
_—*—»‘

e P

SQCK | ‘

| | |
-« tWT —»a—twT >

-~ 1fT——»

- OO L

ftsuf tH
.~

Note) In quasi double-speed playback mode, except when SQSO is Sub Q Read, the SQCK maximum
operating frequency is 300kHz and its minimum pulse width is 1.5ps.



SONY CXD3017Q
(3) SCLK pin
XLAT
tbLS tspw
SCLK | | | cee
1/fscLk
Serial Read Out Dat
erial Rea (uSEI\?Sa)l X MSB X X: . :X LSB
Item Symbol Min. Typ. Max. Unit
SCLK frequency fscLk 16 MHz
SCLK pulse width tspw 31.3 ns
Delay time foLs 15 VIS

(4) COUT, MIRR and DFCT pins

Operating frequency
(Vob = AVop = 3.3 £ 0.3V, Vss = AVss = 0V, Topr = -20 to +75°C)

ltem Symbol | Min. [Typ.|Max.| Unit | Conditions
COUT maximum operating frequency | fcout 40 kHz S
MIRR maximum operating frequency | fvirr 40 kHz B:
DFCT maximum operating frequency | forcTH 5 kHz 3

(i When using a high-speed traverse TZC.

B

When the RF signal continuously satisfies the following conditions during the above traverse.

*« A=0.11Vop to 0.23VDD

< 0,
B_25/o

B: During complete RF signal omission.
When settings related to DFCT signal generation are Typ.
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1-bit DAC and LPF Block Analog Characteristics
Analog characteristics (Vop = AVop = 3.3V, Vss = AVss = 0V, Ta = 25°C)

Item Symbol Conditions Crystal Min. Typ. Max. Unit
i 384Fs 0.0080 | 0.0120
g."ta' harmonic| 5 | 141z, 0dB data %
Istortion 768Fs 0.0080 | 0.0120
Signal-to-noise| | 1kHz, 0dB data when AMUT ON 384Fs 98 102 dB
ratio (Using A-weighting filter) 768Fs 98 102

Fs = 44.1kHz in all cases.
The total harmonic distortion and signal-to-noise ratio measurement circuits are shown below.
Note) The external load capacitance connect to the LPF block should be 30pF or less in total.

27k
AOUT1 (2) M

j-; 330pF
27k 27k SHIBASOKU (AM51A)
AIN1 (2) M
— 68pF
LOUTL1 (2) || Audio Analyzer
22u
100k
LPF external circuit diagram
768Fs/384Fs
—ilF
MA
il
Rch A
DATA RF Audio Anal
uaio Analyzer
CXD3017Q Leh 8

Block diagram of analog characteristics measurement

(Voo = AVop = 3.3V, Vss = AVss = 0V, Topr = -20 to +75°C)

Item Symbol Min. Typ. Max. Unit | Applicable pins
Output voltage Vout 0.71 vrms B
Load resistance RL 20 kQ Bl
Load capacitance CL 30 pF O,

UMeasurement is conducted for the LPF external circuit diagram with the sine wave output of 1kHz and 0dB.

Applicable pins
0 LouTi, LOUT?2
(2 AOUT1, AOUT2
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81. CPU Interface

§1-1. CPU Interface Timing

* CPU interface

This interface uses DATA, CLOK and XLAT to set the modes.
The interface timing chart is shown below.

M 750ns or more

DATA x DO

X XD18X D19 X DZOX D21XD22 X D23 W

XLAT

Registers

CXD3017Q
750ns or more
PEVATE
Valid

* The internal registers are initialized by a reset when XRST = 0.

Note) Be sure to set SQCK to high when XLAT is low.

81-2. CPU Interface Command Table

Total bit length for each register

Register Total bit length
Oto2 8 bits
3 8 to 24 bits
4106 8 bits
7 20 bits
8 28 bits
9 24 bits
A 28 bits
B 16 bits
C 8 bits
D 16 bits
E 20 bits

13-



CXD3017Q

SONY

aled juoq i—

¢ 103713s ¥31114d
dN NIVO ONIXOVYL

T 153713s ¥31114d
dN NIVO ONIXOVHL

dN NIVO ONIXOVHL

TVINHON
NIVO ONIMOVHL

440 IMvHd

T000

NO IMvdg

440 HOOHS ILNV

NO XOOHS ILNV

T0H1LNOD
ONIMOVHL

dN 3OVLIOA
HOYVv3S SNO04

NMOQd F9VLI0A
HOYV3S SNO04

1NO IOVLTIOA
HOdV3S SNO04
‘440 OAY3S SNDO04

1NO A0
‘440 OAY3S SNDO04

0000

(Nmoa
NIVD SN204)
NO OAY3S SN204

(IVINHON
NIVD SN204)
NO OAY3S SNO04

T0H1NOD
SNO04

od

1a

cd

€da

va

sd

od

.4

8d

6d

0ta

T1a

¢1a

€1a

v1a

S1a

91d

.1a

81d

61d

0caoiged

S eredg

¥ ered

€ eredg

Zered

T ered

ssalppy

puewwod

IESIEN]

(XT 01 X0$) 8|geL puewwod

— 14—



CXD3017Q

SONY

aseduoq i—
(anfea aiseq x )
b o leca Y i e e e e e e e e e e e e e e e L T 0 0
(anfea aiseq x £7)
ETERb oy Ieca ) il e e e e D e e e e e e e e e T 0 0
TT00 10313Ss €
(anfen oiseq x ZF)
EIERb o Ieca ) il i e e e e e e e e e e e e e e 0 0 0
(yneyaq) (enren diseq x TF)
ETCRb o ecn ) i i e e e e D e e e e e D e e e 0 0 0
(o]6] 1a ca €da 14¢l sa 9d /d 8d 6d | 0TA | TTA | 2TA | €TA | ¥TA | STA | 9TA | LTA | 8TA | 61A |02A 01 €2A
puewwo) |[Iasifay
Serd v ereq €erq Z eled T ele@ ssaIppy
JAON A31S ASHIANTL | — — — — — — — — — — — — — — — _ 1 T _ _
IAON d31S AdvMAHOd — — — — — — — — — — — — — — — _ 0 T _ _
NO OANd3asS a3ai1s | — — — — — — — — —_ — — — — — — — 1 0 _ _
440 ONd3sS d3a1s | — — — — — — — — —_ — — — — — — — 0 0 _ _ Saon
0T00  onipovay | ¢
dANCYOVHL ISHINTSE | — — — — — — — —_ —_ — — — — — — _ _ _ 1 1
dNNC MOVHL Q4VYMNHOd | — — — — — — — —_ —_ — — — — — — _ _ _ 0 1
NO OAY3S ONIMOVHL | — — — — — — — — — — — — — — — — _ _ 1 0
440 OAY3S ONPIOVHL | — — — — —_ — — — — — — — — — — — _ _ 0 0
(o]6] 1a cda €da 14¢ sa 9d .d 8d 6Q |0TA | TTA | ¢TA | €TA | ¥TA | STA | 9TA | ATA | 8TA | 6TA |02A 01 €¢A
puewwo) |[Iasifay
S ered v ered € eled z ereg T ereq ssaIppy

(X€ 01XZ$) 8|geL puewwo)

—15—



CXD3017Q

SONY

NIVO ATOH 10343d SN204
(4050 Y.LV WY OaX [ TAM | ¢aX | €aM | vAM | SAM [9aM [ZaA | T T T T

V 4317114 3LVSNIdINOD ISVYH SNDO04
(30) Y.Lva WYY OaM | TAM | 2aM [ €aM | ¥AX | SAM | 9AaM | LA 0 T T T

7-d d31714 1SO0049 MO1SNO04
(@01 V1Va WY 00X | TAM | ¢aX | €A | ¥AM | SAM | 9aM | LAA T 0 T T

H-d 431714 1SO0d MO1SNJO04
(005) V1Va WY 0aX | TAM | ¢aX | €A | ¥AM | SAM | 9aM | LAMA 0 0 T T

I-V 431714 1SO0d MO1SNO04
(9050 VLV WA 0aX | TAM | ¢AX | €A | ¥AM | SAM | 9aM | LAM T T 0 T

H-V 431714 1SO049 MO1SNJ04
(VO VLVa WA 0aM | TAM | 2AM [ €aM | ¥AM | SAM | 9AaM | LA 0 T 0 T

gd3171d LND HOIH SNO04
(605) VLVA IV OaX [ TAM | ¢aX | €A | vAM | SAM [9AM [ZaX | T 0 0 T

vV 431714 LND HOIH SNO04
(80) V.LVA WY 0aM | TAM | 2AM [ €aM | ¥AM | SAM | 9AM | LA 0 0 0 T

0000 00TO TTO0O 10313Ss €

NIVO OL1LNVY a31s
(L0Y) V.LVYA WY 00X | TAM | ¢aX | €A | ¥AM | SAM | 9aM | LAMA T T T 0

NIVO LNdNI SNO04
(90) V.LVA WY 0aX | TAM | ¢aX | €A | ¥AM | SAM | 9aM | LAMA 0 T T 0

NIVO LNdLNO a3i1s
(S051) VLV WA OaM | TAM [ 2AM [ €AM | ¥AX | SAM | 9AM | LA T 0 T 0

7-d 431714 LSO0d MO1 d31s
(405 VLV WA 0aX | TAM | 2AM [ €aM | ¥AM | SAM | 9AM | LA 0 0 T 0

H-g 431714 1SO0d MO1a3a1s
(£03) VLVA YA OaX [ TAM | ¢AX | €A | vAM | SAM [9aM [ AN | T T 0 0

-V d3lid 1SOo049d MO1d3ais
(ZOX) V.LVA WY OaM | TAM | 2aM [ €aM | ¥AM | SAM | 9AaM | LA 0 T 0 0

H-V 431714 1S00d MO1d3aT1s
(T0X) V.LVA WY OaX | TAM | ¢AX | €A | ¥AX | SAM | 9aM | LAA T 0 0 0

NIVO LNdNI d31s
(00X) V.LVA WY 0aX | TAM | ¢AX | €A | ¥AM | SAM | 9aM | LAMA 0 0 0 0

oda 1a cda €a | va qd 9d .d 8d 6d | 0TA | TTA (¢TA01STA|9TA 016TA|0CA 01 ECA
puewwo) |Jasifay
ZEleq 1 eled v SsaIppy € SSaIppy | Z SSaIppy | T Ssaippy

(Xore$) @1gel puewwod

— 16—



CXD3017Q

SONY

7-9 Y3114 1S009 MO1 ONINOVHL
(=TS V1Ya W) 0aX | TAX |2ax | €aX |vaX |sax [9aM | zad| T T T T
H-g 431714 1S0O09 MOT ONIMOVHL
(@TY) VLD Wyl | 0| TG | 20X | €A | 7QX | GOX | 90X | LaX | O 1 1 1
7-V "3L714 1S009 MOT ONIMOVHL
(QT>) VLva Wyas | 00 | T | 20X [ €aX | vOX | GOM | 90X | 20M | T 0 T T
H-V Y3174 1S009 MOT ONIMOVHL
(OT>) VLva Wyas | 00 | T | 20X [€0X | vAX | GOX | 903 | 20 | 0 0 T T
g 431714 LN HOIH ONIMOVYL
(@T>) V.LYA Wy 0aX | TAX [ 2aX | €aM | vaX | say [9ay | 2aM | T T 0 T
¥V 431714 LND HOIH ONIMOVHL
(VT>) V.LYA WY 0aX | TAX | 2a | €aX | v¥aX | sax | 9aX | 2aM| © T 0 T
NIVO LNdNI ONIMOVHL
(6T Y1YQ Wi 0aX | TAX | 2ax | €aX |vaX |sax [9aM | zad| T 0 0 T
X3 oay [ tax | zax | sax | vay | sax |eax | zax | o 0 0 1
(8TY) VLva WvuM
T00O 00TO TT00 10313s €
g Y3174 SSVd MO NIVO OLNY / DZLdH
(T30 V1va Wy | 00 | T | 20X [ €aX | vOX | GOM | 90X | 20M | T T T 0
V 431114 SSVd HOIH MOOHS 11NV
(OT3) V1va Wy | 00 | T | 20X [€0X | vAX | GOX | 90% | 203 | 0 T T 0
g Y3174 SSVd HOIH NIVD OLNY / DZLdH
(ST YLVQ WYl 0aX | TAX [ 2aX | €aM | vaX | say [9ay | 2aM | T 0 T 0
V 431714 SSVYd HOIH NIVD OLNY / OZ1dH
(T Y1VA WYl 0aX | TAX | 2ax | €aX | v¥aX | sax | 9aX | 2aM| © 0 T 0
NIVO OLNY SN204
(€T30 Y1YQ Wi 0aX | TAX |2ax | €aX |vaX |sax [9aM | zad| T T 0 0
NIVO LNdNI YOOHS ILNY
(@T5) vLva Wyapsy | 09 | TO | 20 | €0 | #M | SX 90X | 20X [ O 1 0 0
NIV 1NdLNO SND04
(T30 V1va Wy | 00 | T | 20X [€aX | vOX | SOM | 90X | 20M | T 0 0 0
g9 431714 ILYSNIJINOD ISYH SND04
(OTo) V.Lvd Wyas | 00 | T | 20X [€0X | #AX | GOM | 90M | 20 | O 0 0 0
0a | Tad|za|ea|va|sa|oa| .a|sa|ea|otalTrd|2raolsTdloTdol6Td|ozdolezd
puewwo) |Islsibay
Zerg T ered ¥ ssaippy € SSaIppY | ¢ SSaIppY | T Ssaippy

(XT¥ES) @19eL puewwo)

—17 -



CXD3017Q

SONY

POSTION f i | tayt | zax | eaxt | va | saxt | oa | zax | T 1 T 1

(d2x) v1va Wvdd
POSIION f i | tayt | zax | eaxt | va | saxt | 9ax | zax | o 1 T 1

(32 vLva Wva

NIVO 1NdLNO NMOA NIVD SND04
(Q250) V1va Wyans | 00 | T | 20X [ €aX | vOX | GOM | 90X | LAM | T 0 T T

9 ¥3L714 ILYSNIAWOD ISYHd NMOA NIVD SND04
(0250 YLVa WYy 0aX | TAX | 2aX | €aX | ¥aX | saX |9ad | 2zad| o 0 T T

NIVO d10H L2343a NMOd NIVO SND04
(@) V1Y WY 0aX | TAX [ 2aX | €aM | vaX | say [9ay | 2ad | T T 0 T

v 431714 ILYSNIAWOD ISYHd NMOA NIVD SND04
(V2 V1Va WY 0aX | TAX | 2aX | €ax | vax | sax |9ax | 2ad| o T 0 T

7-9 ¥31714 1S009 MO1NMOA NIVD SND0A4
(6250) V.1va Wyapy | 09 | T | 20 | €0 | 7O | GX |90 | 20X | T 0 0 1

H-g 431714 1S009 MOT NMOAd NIVD SND04
(8250) V.Lya Wyapy | 09 | TO | 2 | €0 | 7 | SX 90X | 2% [ O 0 0 1

0TO0O 00TO TT00 10373s €

7V {31714 1S009 MOT NMOA NIVD SND04
(1250 V1va Wy | 00> | T | 20X [ €0X | vOX | GOM | 90X | 2AM | T T T 0

H-V ¥31714 1S009 MO1 NMOd NIVD SND04
(6250) YLYa Wiy 0aX | TAX | 2aX | €aX | ¥aX | saX |9ad | 2zad| o T T 0

g 431714 1ND HOIH NMOAd NIVD SND04
(G250) Y1Ya Wy 0aX | TAX [ 2aX | €aM | vaX | say |9ay | 2aM | T 0 T 0

V 431714 LND HOIH NMOAd NIVD SND04
G250 Y1Ya Wy 0aX | TAX | 2aX | €ax | vax | sax |9ax | 2ad| o 0 T 0

NIVO OLNY ONIMOVHL
(€250) V.Lva Myapy | 0T | T | 20 | €0 | 7O | GX 90 | 20X | T 1 0 0

NIVO LNdLNO ONIMOVHL
(225 V.Lva Wyany | 09 | TO | 2 | €0 | 7 | SX 90X | 20X [ 0 1 0 0

g 31714 ILYSNIAJINOD ASVHC ONIMOVHL
(T23) V.Lva Wyans | 00> | T | 20X [ €aX | vOX | GOM | 90M | 2AM | T 0 0 0

V 431714 ILYSNIdNOD ASYH ONIMOVHL
(0250) Y.LYQ Wyal 0aX | TAX | 2aX | €aX | ¥aX | saX |9ad | 2zad| o 0 0 0

0a | Tad|za|ea|va|sa|oa| .a|sa|ea|oralIra|2raolsTdlordoleTdlozdorezd
puewwo)d |Islsibay
Zerg T ered ¥ SsaIppy € SSaIppY | ¢ SSaIppY | T Ssaippy

(Xzve$) el1gel puewwod

—18-—



CXD3017Q

SONY

PISMION 1 i | 1w | zavi | axt | vaxt | sax [eax | zax | T T 1 T

(4eM) V1va WS

NIVO LNdLNO dN NIVO ONIMOVHL
(33 V1va Wy |00 | T | 20X | €M | vQX | SOX | 90X | LAM | O T 1 T

g Y3174 ILYSNIAINOD ISYHA dN NIV ONIMOVHL
(@8> V1va Wyapi | 00| T 20X | €03 | ¥QX | SAM |90 | 20% | T 0 T T

V 431714 ILYSNIdINOD ISYHA dn NIVO ONINOVHL
(083) V1va Wyapy | 00| TG |20 | €03 | ¥OX | S | 90X | 2a% | 0 0 1 T

7-9 ¥31714 1S009 MO12dN NIVD ONINOVHL
(GE3) YLva Wyast | 003 | T | 20X | €M | #QM | SN | 90N | LAM | T T 0 T

H-g ¥3L714 1SO09 MO1 2dN NIVO ONIMOVHL
(VES) VLV Wyass | 0G| TOX | 20X | €M | ¥O | SOX | 90X | LA | O T 0 T

7V d3L714 1SO09 MO1 2dN NIVO ONIMOVHL
(683) V.Lva Wyepi | 00| TAY (20> | €0 | ¥QX | SAM |90 | 20X | T 0 0 T

H-V 431714 1SO09 MO1 2dN NIVD ONIMOVHL
(8830 V.Lva Wyepy | 00| TAX (20X | €0 | ¥QX | SAM 90X | 2a% | 0 0 0 T

TT00 00TO TT00 10313s | ¢

g 431714 LN HOIH 2dN NIV ONIMOVYL
(630 VLva Wy | 00| T (20X | €03 | ¥QX | SAM |90 | 20% | T T T 0

Vv 431714 LN HOIH 2dN NIV ONIMOVYL
(9550) VLva Wyspy | 00| T 20X | €03 | ¥OX | S 90X | 20X | 0 T 1 0

NIVO JLVHVANOD d3L 714 HOOHS ILNV
(Ge50) v 1va Wy | 00| T (20X | €03 | ¥OX | SN |90 | 20% | T 0 T 0

7-9 431714 SSVd HOIH YOOHS ILNV
(res) v Lva Wy | 00| T (20X | €0 | ¥OX | SN 90X | 2a% | 0 0 T 0

H-8 431714 SSVd HOIH YOOHS ILNV
(e30) v 1va wyapy | 00| TAY (2> | €0 | ¥QX | SAM |90 | 20X | T T 0 0
PISIION 6y | 1yt | zaxt | saxt | vas | sax [eax | zax | o T 0 0

(zeM) VLva Wved

g 831714 SSYd MO1MOOHS ILNV
(Te5) v Lva wyapsy | 00| T (20X | €03 | ¥QX | SAM |90 | 20% | T 0 0 0

(zdn 91 T = MS4S uaym) NIV LNdNI a31S
(0550 VLva Wy | 00| TG 20X | €03 | ¥OX | SO 90X | 2a% | 0 0 0 0

od|Ta|za|ea|va|sa|oa|.a|sa|ea|0Ta|ITa|ZraoisTalorao6Td|0za ol Ezd
puewwo) |Jasifay
Zeleq T eleq ¥ ssaippy € SSaIppY | Z SSalppy | T Ssalppy

(XEPES) 810eL pUBRWWOD

—19-



CXD3017Q

SONY

PSSMION 1 | ta | zaxi [ saxt | vayt | sax | oax | zax | T T T T
(dvM) vLva Wvad
PSSMION 1 | 1a | zaxi | gaxt | vaxt | sa | ea | zax | o T T 1
@) v.Lva Wved
NIVO 1Nd1NO d31714 A10H SNJ04
(@b3h) V1va Wapy |0 [ TO | 2O | €0 | 7 | SOX | 90X | 20X | T 0 1 1
7-9 ¥31714 @TOH SN0
(Ob30) V1va Wyapy |0 [ T | 20 | €0X | ¥ | SX 90X | 20X | O 0 1 1
H-g ¥31714 dTOH SN204
(@5 vLva Wyay | 0| TG [ 20X | €M | vOX [ SOM | 90X | A | T 1 0 1
7V Y3174 TOH SN0
(Vb5 Vv Wyay | 09| TA [ 20X | €aX | vOX | SO | 90X | LAM | 0 T 0 T
H-V ¥31714 dTOH SN204
(6550 V1va Wyansy | 00 [ TO | 2 | €0 | 7QM | SOX | 90X | LM | T 0 0 T
NIVO LNdNI §31714 10H SNJ04
(853 V1va Wyans | 09 | A | 20X (€A | ¥QX | GOX | 90X | LaX | O 0 0 1
00TO 00TO 1700 10313s | ¢
POSTION 1) | 1yt [ zaxt | eaxt | vax | saxt | oax | zax | T 1 1 0
(L)) VLVa WY
(2dn 91 T = MSHL uaym) NIV LNdNI QTOH ONIMOVYHL
(9b>) v.Lva Wyl | 0D | TA% | 20X (€0 | ¥QX | GOX | 90X | 20X | O 1 1 0
NIVO LNdLNO d3L1714 ATOH ONIMOVHL
(b3 v.Lvd Iyapy | 00 [ TOX [ 20X [ €03 | 70X | SOX | 90X | 20X | 1 0 1 0
7-9 Y3114 TOH ONIMOVHL
(5D v.Lvd Wyassy | 09 | TG | 20X (€0 | ¥Qx | SOX | 90X | 20X | O 0 T 0
H-9 ¥31714 TOH ONIOVYL
(030 v.Lva Iyapyy | 00 | TO | 2 [ €0 | 7QM | SOX | 90X | 2aX | T T 0 0
T-V 31714 QTOH ONDIOVHL
(b3 v.Lvd Wyany | 09 | A | 20X (€A | 7QX | GOX | 90X | LaX | O T 0 0
H-V ¥3L1714 QTOH ONDIOVHL
(Th>D) v.Lva Iyany | 00 | TOX | 2 | €0 | 7QM | SOX | 90X | 20X | T 0 0 0
NIVO LNdNI §31714 ATOH SNIMOVHL
(Ob>D) v.Lvd Wyas | 09 | TAY | 20X (€0 | ¥QX | GOX | 90X | 20X | O 0 0 0
oa|talza|ea|va|sa|oea|.a|sa|ea|oralird|zIdorsTalorao 61dlozaoleza
puewwo) |Jasifay
Zera T ereqg ¥ SSaIppy € SSaIppY | ¢ SSaIppy | T Ssalppy

(X¥¥E$) 810eL puewwoD

—-20-—



CXD3017Q

SONY

ereq Jeua) asianell | OAL | TAL | 2AL| €AL | vAL|GAL | 9AL | AL | 8AL|6AL| O | ©
eegselgsod | — | 1ad |cad| €94 |vad|sad |oad|zad|8ad|6a4| T | o | T | T | T | T
nwrselg so4 | — |t1g4|g1g4| €194 |v1g4|s1a4|971a4| 21g4|81g4d(eg4| o | T
oa|ta|za|ea|val|sal|oeal|al sal ealotalttaleraletalvialsia
€ erq Z eed T ered € SSaIppy 00TO 1100 1o313Es | ¢
104a Joain| 0 | o | o lordaitidall o | o |osdaltsdalesdailesqall o | T | T | T
1915009 |05za1|15281|0STET| TSTET [0LSEH[TLSEH| O  |NOzaLnotad|NoTaTUNOgHANOEHL o | o | T | T
aeugynsascod | 0 | 0 | o | 0o | 0| o] 0| o] o oledsiiess| T | T]| o] T
ovdd Modd | 0 | o |oLdw|tiuw|saw| o | o | o |ovodd|tiodd o | o | o | o | o | T
oa | 1a|za|¢ea |va|sal|oalal|sal|ealotaltialzia |e1a|vTa|sta|9taoietalozaoleza
puewwo) |asibay
€ eleq Zereq T eleq € ssalppy 2 SSalppy | T ssaippy

(Xdv€ 01 X87E$) 8|gel puewwo)

— 21 —



CXD3017Q

SONY

aled juoq :i—
SIBYI0 |[LOSV|dHOV| 0 |TOdS| T Ol14 [94Sv| 0 |0dyA|THYAlzyya|asSov|azix|ariX[yoov| o T T T T
J9Nid |ATLX| IFIN [IJAN[NIOD[NIMT| 0 |ad7L|SIdd|NNEL|ANEL|NNTL|ANTL|NGES|INNES[NQTL [IANTH| O T T T
d317114 a31s 0 0 0 0 0 0 0 0 |0d1L|{TATL|cAdlLdagVASHL| AIHLMSHS|AIdS| T 0 T T
HIN/NOLLO8 0 0 0 0 [0DYN|TOHN|0SLE|TS1d| 0 |2LOW|TLOD|ZL0J|dL13D({Z13D|SLOD|SS0J| 0 0 T T
1N0O2/0ZL
AM04/104a
4YIN 10} uonesado 0 0 0 0 |TATA|ZATA|TAZA|2ACA| 419 |XO4S [TXVYIN [ZXVIN|T4AdS(24dS|TOo4S|co4S| T T 0 T
Svig SNO04 0 0 0 |[VAAS|0SdL|TSdL|0Sdd|{TSdd| O o_wu_ 0 0 0 0 (NOgd| o 0 T 0 T TT00
10313S/3A0n
avay v1va Iviyas 0 0 0 0 0 0 0 0 |(04S|TAS|cAS |eds |vas|sas |9as|ovadl T 0 0 T 15313s e
(ozieniu) /ms3a 0O71L|TOTL|{COTL|TOIA | NTOL | NI9L [MSHT|MSAA| LOV | 4OV [D1dd |14 0014 | IW1d [ DTOA|INTOA| O 0 0 T
INIVO OLNV/13IATT
NIV O.Lnv/20eloA 1HOV [SHOV | CADV | TADV | 199V [d99V | [OV VvV | ONS | TN NS | ENS | VINS | SINS |1SZd|[HSZd| T T T
/ANON a31S/1SZ4 9OV [SHO 9 OV | 199V 499V | [OV | SOV | ONS S |ZNS S S S |1S S 0
NIVO OLNV/3OVLIOA 1| T91 1L L |91l |S9DL 1 |drd cL| TCL CL CL | vCL | SCL |OZ1a T T
dINAC IOVYHL/DZLA 09 991|291 €9 9 91|99 S| 0 4 € o) 0 0 0
NIVO OLNV/3OVL 10/ 094|194 (294 | €94 | ¥Od [GD4 | 994 | Z1d | 0SH | TSH |2Sd | €S | ¥SH|SSH [ 0Ld | TLd| T 0 T 0
/d33dS HOYVY3IS SNO04
(0]@] 1da ca €d | va sd 9d ,d 8d 6d | 0TA | TTA | ZTA | €TA | ¥TA | STA | 9TA | LTA | 8TA | 6TA |0cA 01 €2A
¥ ereq € ereq Zereq T ereq Ssalppy
0vZzd|1vZd|2vZd|evzd|09Z4|T1dZd|c9z4d|€9Z4
NIVO waisAs 0DAS|TOAS|ZDASEDAS| O 0 0 T T T T T TT00
| 14 | (| | 14 | 14
(o]6] 1a cda €a | v¥a sd 9d .d 8d 6d | 0TA | TTA | ¢TIA | €TA | ¥TA | STA | 9TA | ATA | 814 | 6TA |0¢A 01 €2A
puewwo)d [laisifiay
€ ereq Z ereq T ereq Z ssalppy T ssalppy

(Xd4€ 01 XGES) 8|0eL puewwo)

— 22 —



CXD3017Q

SONY

— | — — — | — | — | — | — 0 0 0 0 0 0 0 0 0 0 0 0O |OWND|TIND [CND|END]| O T T T apow A1D 3
— | — — - — | — | — | — | — | — — | — 0 0 0 0 0 T T T wc\_wn_% dl | 91 0 T 0 T T 141D A1D a
Bumas
ol 2 = = ] |osanfTsanjodaiN| Tdain 0 0 1 1 JUBIIY800 5
ureg | ureg | UeY | ureg onas ajpuids
R _ S U N R R I _ 1410
— 0 0 0 0 |OTSLANJTISLN[ONHL[TNEL] O [SNdD[ OIS | TIS | T T 0 T snq [elss d
I _ I I T R R R I d3371S d337S|d331S|d331S Bumas dos|s
0 0 1 0 WASY | dssa | dsa Sdoav| T 0 T T 0 T 0 T ! I \Y
1S94|1S4Sg|0OMdT|LNIN4| 04V | TAY | <AV | €AV | ¥AV [SAV | 94V | LAV | 8AV | 6AV |0TAV|LNNS|HAINT N._mﬁn_o 0 0 | LLV [3INA| O 0 0 T 0 T
7410 olpny v
— | — — — | 0dv | 1AV | cav |eaVv | AV |sdVv | oav | LAV | 8AV | 6AV [0TAV|LNAS|HANT N._%n_o 0 0 | LLV [3INA| O 0 0 T 0 T
o | INamd 1 HH0INO|
Wa 0 |400qQ O 0 0 (LNWZ1ddzl o 0 ._mOEH._mn_o 0 0 0 0 0 0 adsa 0 T 0 0 T
uoneoyyoads 6
uonoun
— | — - — |l — | — | —|— | — | — |[1lnNZ1ddZz O 0 [1SON 0 0 0 0 0 0 0 HONG 0 T 0 0 T e
11SdO 4dsd
0SO 113S 440/NO| 31NN uoneoynads
01LNO| T1LNOJLNOXLINOXL| O 0 0 0 0 0 109N 0 0 T [CISH[ETISHM] O |LOOS| O 09A 13SM 1n0d lLnoa NOYdd| O 0 0 T apon 8
Juno2
— | — — — |l — | — | — | — T 4 14 8 9T ¢€ | ¥9 | 82T | 99¢ | ¢19 |¥20T |810C| 960F | ¢6T8 |¥8EIT|89.¢E| T T T 0 dwnl yoen (N) L
aouanbas ony
- ===\ —/—|—=1—=/—/—|—=|—1—=|—=1—=|—|—|— | — [swsri|swez|swgs(swytrl o | T | T | O (@»x| 9
SWG0'0[SWE0"0[SWST 0| SW9E "0 (g) aeid
- -1 '1--!1--1/1-!/-!-\-!/-\"-\-t-\-/=--/\=--\—\1—=—\—1|— T|o]| T ]| O MmojanO | S
SWZ0'0[SWS0°0[SWE0'0|SWST0 @W _$ccc__m
- —=1—1—1—!'—'—1/—-1—-1—|—|—-|—-|1—1—1——|—|—|—|osv|tsv|esv|esv| 0o | 0 | T | 0 [eousnbesomy|
od|TtTda|c¢calead|od|Tajcecajeadl|oag|rtdajecajea|loa|raga|caljlea|oa|tTajca|ea) oa Ta | ¢a € |0d | TA | ¢4 | €A
puewwo)d | laisifay
9 eleg geleqg ¥ eled geleqg ¢ ered Tereq SSalppy

a|qel uononisul

23—



CXD3017Q

SONY

alesuoq i—
(XXIrrES 01 XX00VES) )
V1A WYa .OlqeL san[eA 19sald INOY JUsIdIa0D,, 89S 0 0 0 T 0 TT00
0Qa |oa|za|ea|va|sa|oal| .a|sa| ea|otaltra|zia|eld|yTd|STa |9TA |14 |8TA |6TA [0ZA 0 €ZA
10313s €
Zerq T ereqd € ssaippy Z ssalppy T Ssalppy
(uegaq) (enpendiseqx 1) | | |
REVERRS eI NNeERS 0 0 0 0 1100
oa |oa|za|ea|va|sa|oal| .a|sa|ed|ora|Iralzid|eld|yTa|sTa|9Ta|L1d |81A |6TA |02A €A
puewwo) |isisibay
G ereg ¥ ered € ered Z ereq T ereq Ssalppy
dH400Ad3sSaans | | | | ol o o o ) o o 3Aon
440 OAMIS ONINOVRL 0 1 0 1010 0100 f o\yyayer | ¢
T 10373S ¥3LT1d JOHINOD
- - === =/ === =|=|—=|—=|—=1|—= T00O
dnN NIVO ONIIOVHL K 0 0 0 ONIMOVIL g
. mono | | | |-l =l=]l=]=|=1|=1o 0 0 0 0000 JOYLNOD 0
440 OAY3S SND04 SN20A
oa |ta|za|ea|va|sa|oa| .a|sa|ed|ora|Ira|zia|etd|yTa|STa |9Ta | 1A |81A |6TA |0ZA 0 €2A
puewwo) |Ialsifay
G ered ¥ ereq € eleq Zereq T ereq ssalppy

(X¥E 01 X0$) ®|qeL 19said puewwo)

S19said puewwod NdD "€-1§

— 24—



CXD3017Q

SONY

aleouoq i—
eleq Jawua) asianel | 0 0 0 0 0 0 0 0 0 0 0 0
elegselgsSod | — 0 0 0 0 0 0 0 0 0 T 0 T T T T
jwryselgsSod | — 0 0 0 0 0 0 0 0 0 0 T
oa | Tad|c¢cal ed|vyaj| saj| 9a | a 8d | 6d |0TA | TTA | 1A | €TA | ¥1A | STA
g€ ereg Zeredg T ered € SSalppy
wial ofloflolo|olo|lolo|o|lo|o|o]|o| ]| t]| ]| 00O | TTOO LoF3s | €
Indino OvQ oAles 0 0 0 0 0 0 0 0 0 0 0 0 T 0 T T
le)soogd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T T
a3eld NS Jsjsoogd 0 0 0 0 0 0 0 0 0 0 0 0 T T 0 T
ov4d ‘MOdd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T
0d ([ T@|c¢ad|€eqa |va@ |SsA | 9d | .4d | 8a | 64 |0TA |TITA |CTA |€TA | ¥TA | STA | 9TA 01 6TA |0CA 01 €A
puewwo) |lasifiay
gereg cered T ered € Ssalppv ¢ SS3IppyY | T SSaIppv

(Xdvg 01 X8YES) 8|0eL 18Said puBwWWOD

— 25—



CXD3017Q

SONY

asedjuoq i—
SJd3ylo 0 0 0 0 T 0 0 0 0 0 0 0 0 0 0 0 T T T T
J8li4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T T T
431714 d3is 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T 0 T T
N_N___\“.\ﬂ_ﬂ,_%o._.\._u.unmm_. 0 0 0 0 0 0 0 T 0 0 0 0 0 0 0 0 0 0 T T
FaYIN how_WOH__H\MWM_M 0 0 0 0 T 0 T 0 0 0 0 0 0 T T T T T 0 T
Svig SNO04 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T 0 T 1100
avaivava s | © | 0| 0| o o o oo olololoolololoft]o]o]s woms |
N _,M\mmm _MUH._M@ \\.\_,\m/_w/um__m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T
_/\_W_,w/mmvm._% mﬂ Mw.ﬂ_m. MMD 0 T 0 T T T 0 T 0 0 0 0 T 0 T 0 T T T 0
wvoounv 3ovaton [ 1 T T T o [ o [ o[ e[t |c]o]olo]ololt]r]o
\Dm__/m___MM Tn_vm.u_.mwm_m_wowl.nn_uw\uﬂ T 0 T T 0 T 0 0 0 0 0 T T 0 T 0 T 0 T 0
0d | Td|c¢ad|€eqad|va)|sa|oead | .d|8d | 6d |(0TA|TITA|CTA|€TA |¥TA |STA|9TA | .TA |8TA | 6TA |0CA01€CA
¥ ereqg g€ ereq c¢elreq T eredg SSalppyv
NIVO waisAs 0 0 0 0 0 0 0 0 0 0 0 T 0 0 0 T T T T T TTO0O
0d (T@d|c¢ca|ed|va|sa|oa | la|sa|eq |0Ta|TIiA|crA|E€Tra|v¥TA |STA |9TA |.TA |8TA |61 [02A0I€ECA
puewwo) |iasibey
geleq c¢ereqg T ereg Z SSalppy T Ssalppv

(X4€ 01 XGE$) 9lgel 19S9id puewwo)

— 26—



CXD3017Q

SONY

— = === — || — 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T T T SPOW ATD | 3

- === === | —|—|—|—|— 0 0 0 0 0 T T T 0 0 0 0 T 0 T T T4LOATD | A
Bumaes juaolye02

S A A e [ A et A A A et A A AN El e A B i LY T T 0 0 0 T 1 ones gppuids | 2
7410

- === === || = — | — | — 0 0 0 0 0 0 T 0 0 T 0 0 T T 0 T snq [euas 2|

- ='-!1-\-/-1-/-!/-/—-|—]—]lo0o]lo|lo|oflo|lo|]o|o]T|o|T|]T|Oo]|T|oO]|T Bumes desls | v

0 0 0 0 0 0 0 0 0 0 0 0 0 0 T 0 0 0 0 0 T T 0 0 0 T 0 T dLoopny |y
uoireoyoads

— | — | — | — 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T 0 0 T uonoun- 6
uoireoyoads

0 0 0 0 0 0 0 0 0 0 0 0 0 T 0 0 0 0 0 0 0 0 0 0 0 0 0 T 300N 8
Bumas junod

== === —|— | — 0 0 0 0 0 0 0 0 T 0 0 0 0 0 0 0 T T T 0 dwnioen| ,
(N) @auanbas oy

- =111/ /—-/—=/—-1—=/—=/—|—|—|—|—|T|T|T|0]oOo|T]|T]|oO @i 9
‘(g) axeig

-1ttt 1—\t--{—\—/=—={—'—| === || — | — T 0 T 0 T 0 T 0 (D) mojano S
‘(3 'v) puig

— | — — | — — — — — — | — — | — — — — | — — — — — 0 0 0 0 0 0 T 0 aouanbas oiny 14

oa| Td|ca|ed|od|T@djcajead|oa|Tt@|cajeadjoad|Ta|c¢calealoa|Id|jcaljeajloa|jIrdljealjealjodad|Talczaiea
puewwo) [|191sifay
9 ereqg G ereqg ¥ ereq € ereqg Zereq T ereqg Ssalppy

uonezifeniuj 19say

— 27 —



SONY

CXD3017Q

<Coefficient ROM Preset Values Table (1)>

ADDRESS | DATA CONTENTS
KOO EO SLED INPUT GAIN
K01 81 SLED LOW BOOST FILTER A-H
K02 23 SLED LOW BOOST FILTER A-L
KO3 7F SLED LOW BOOST FILTER B-H
K04 6A SLED LOW BOOST FILTER B-L
K05 10 SLED OUTPUT GAIN
K06 14 FOCUS INPUT GAIN
K07 30 SLED AUTO GAIN
KO8 7F FOCUS HIGH CUT FILTER A
K09 46 FOCUS HIGH CUT FILTER B
KOA 81 FOCUS LOW BOOST FILTER A-H
KOB 1C FOCUS LOW BOOST FILTER A-L
KOC 7F FOCUS LOW BOOST FILTER B-H
KOD 58 FOCUS LOW BOOST FILTER B-L
KOE 82 FOCUS PHASE COMPENSATE FILTER A
KOF 7F FOCUS DEFECT HOLD GAIN
K10 4E FOCUS PHASE COMPENSATE FILTER B
K11 32 FOCUS OUTPUT GAIN
K12 20 ANTI SHOCK INPUT GAIN
K13 30 FOCUS AUTO GAIN
K14 80 HPTZC / Auto Gain HIGH PASS FILTER A
K15 77 HPTZC / Auto Gain HIGH PASS FILTER B
K16 80 ANTI SHOCK HIGH PASS FILTER A
K17 77 HPTZC / Auto Gain LOW PASS FILTER B
K18 00 FixH
K19 F1 TRACKING INPUT GAIN
K1A 7F TRACKING HIGH CUT FILTER A
K1B 3B TRACKING HIGH CUT FILTER B
K1C 81 TRACKING LOW BOOST FILTER A-H
K1D 44 TRACKING LOW BOOST FILTER A-L
K1E 7F TRACKING LOW BOOST FILTER B-H
K1F 5E TRACKING LOW BOOST FILTER B-L
K20 82 TRACKING PHASE COMPENSATE FILTER A
K21 44 TRACKING PHASE COMPENSATE FILTER B
K22 18 TRACKING OUTPUT GAIN
K23 30 TRACKING AUTO GAIN
K24 7F FOCUS GAIN DOWN HIGH CUT FILTER A
K25 46 FOCUS GAIN DOWN HIGH CUT FILTER B
K26 81 FOCUS GAIN DOWN LOW BOOST FILTER A-H
K27 3A FOCUS GAIN DOWN LOW BOOST FILTER A-L
K28 7F FOCUS GAIN DOWN LOW BOOST FILTER B-H
K29 66 FOCUS GAIN DOWN LOW BOOST FILTER B-L
K2A 82 FOCUS GAIN DOWN PHASE COMPENSATE FILTER A
K2B 44 FOCUS GAIN DOWN DEFECT HOLD GAIN
K2C 4E FOCUS GAIN DOWN PHASE COMPENSATE FILTER B
K2D 1B FOCUS GAIN DOWN OUTPUT GAIN
K2E 00 Not used
K2F 00 Not used

UFix indicates that normal preset values should be used.
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<Coefficient ROM Preset Values Table (2)>

ADDRESS | DATA CONTENTS
K30 80 SLED INPUT GAIN (Only when TRK Gain Up2 is accessed with SFSK = 1.)
K31 66 ANTI SHOCK LOW PASS FILTER B
K32 00 Not used
K33 7F ANTI SHOCK HIGH PASS FILTER B-H
K34 6E ANTI SHOCK HIGH PASS FILTER B-L
K35 20 ANTI SHOCK FILTER COMPARATE GAIN
K36 7F TRACKING GAIN UP2 HIGH CUT FILTER A
K37 3B TRACKING GAIN UP2 HIGH CUT FILTER B
K38 80 TRACKING GAIN UP2 LOW BOOST FILTER A-H
K39 44 TRACKING GAIN UP2 LOW BOOST FILTER A-L
K3A 7F TRACKING GAIN UP2 LOW BOOST FILTER B-H
K3B 77 TRACKING GAIN UP2 LOW BOOST FILTER B-L
K3C 86 TRACKING GAIN UP PHASE COMPENSATE FILTER A
K3D 0D TRACKING GAIN UP PHASE COMPENSATE FILTER B
K3E 57 TRACKING GAIN UP OUTPUT GAIN
K3F 00 Not used
K40 04 TRACKING HOLD FILTER INPUT GAIN
K41 7F TRACKING HOLD FILTER A-H
K42 7F TRACKING HOLD FILTER A-L
K43 79 TRACKING HOLD FILTER B-H
K44 17 TRACKING HOLD FILTER B-L
K45 6D TRACKING HOLD FILTER OUTPUT GAIN
K46 00 TRACKING HOLD FILTER INPUT GAIN (Only when TRK Gain Up2 is accessed with THSK = 1.)
K47 00 Not used
K48 02 FOCUS HOLD FILTER INPUT GAIN
K49 7F FOCUS HOLD FILTER A-H
K4A 7F FOCUS HOLD FILTER A-L
K4B 79 FOCUS HOLD FILTER B-H
K4C 17 FOCUS HOLD FILTER B-L
K4D 54 FOCUS HOLD FILTER OUTPUT GAIN
K4E 00 Not used
K4F 00 Not used
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81-4. Description of SENS Signals and Commands

SENS output

Microcomputer serial

register (latching not SENS output Output data length

required)
$0X FzC —
$1X AS (Anti Shock) —
$2X TZC —
$30 to 37 SSTP —
$38 AGOK —
$38 XAVEBSY —
$3904 TE Avrg Reg. 9 bit
$3908 FE Avrg Reg. 9 bit
$390C VC Avrg Reg. 9 bit
$391C TRVSC Reg. 9 bit
$391D FB Reg. 9 bit
$391F RFDC Avrg Reg. 8 bit
$3A FBIAS count STOP —
$3B to 3F SSTP —
$4X XBUSY —
$5X FOK —
$6X, 7X, 8X, 9X 0 —
$AX GFS —
$BX 0 —
$CX COUT frequency division —
$DX 0 —
$EX ove4 —
$FX 0 —

Notes) ¢ The SENS output can be read from the SQSO pin when SOCT =0, SL1 =1 and SLO = 0.
$38 outputs AGOK during AGT and AGF command settings, and XAVEBSY during AVRG measurement.
SSTP is output in all other cases.
* The signals output by $0X to $3X in the table above cannot be read during the auto sequence operation.

Description of SENS Signals

SENS output

XBUSY Low while the auto sequencer is in operation, high when the operation terminates.
FOK Outputs the same signal as the FOK pin.
High for "focus OK".
GFS High when the regenerated frame sync is obtained with the correct timing.
Counts the number of tracks with frequeny division ratio set by $B. High when $B is
CcouT latched, and toggles each time COUT is counted just for the frequency diviison ratio set
by $B.
ov6a Low when the EFM signal is lengthened by 64 channel clock pulses or more after passing

through the sync detection filter.
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The meaning of the data for each address is explained below.
$4X commands

Command AS3 AS2 AS1 ASO
CANCEL 0 0 0 0
FOCUS-ON 0 1 1 1
1 TRACK JUMP 1 0 0 RXF
10 TRACK JUMP 1 0 1 RXF
2N TRACK JUMP 1 1 0 RXF
N TRACK MOVE 1 1 1 RXF

RXF =0 FORWARD
RXF =1 REVERSE
* When the Focus-on command ($47) is canceled, $02 is sent and the auto sequence is interrupted.
* When the Track jump/move commands ($48 to $4F) are canceled, $25 is sent and the auto sequence is
interrupted.

$5X commands
Auto sequence timer setting
Setting timers: A, E, C, B

Command D3 D2 D1 DO
Blind (A, E), Over flow (C) | 0.18ms | 0.09ms | 0.05ms | 0.02ms
Brake (B) 0.36ms | 0.18ms | 0.09ms | 0.05ms

Ex.) D2 =D0 =1, D3 = D1 = 0 (Initial Reset)
A=E=C=0.11ms
B =0.23ms

$6X commands
Auto sequence timer setting
Setting timer: D

Command D3 D2 D1 DO
KICK (D) 11.6ms | 5.8ms 2.9ms | 1.45ms

Ex.) D3 =0, D2 =D1 =DO0 = 1 (Initial Reset)
D =10.15ms

$7X commands
Auto sequence track jump/move count setting (N)

Data 1 Data 2 Data 3 Data 4
D3| D2|D1|{D0O|D3|D2|D1|D0O|D3|D2|D1|D0|D3|D2|D1|D0

Command

Auto sequence track jump

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
count setting

This command is used to set N when a 2N-track jump and an N-track move are executed for auto sequence.

* The maximum track count is 65,535, but note that with a 2N-track jump the maximum track jump count
depends on the mechanical limitations of the optical system.

» The number of tracks jumped is counted according to the COUT signals.
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$8X commands

Data 1 Data 2 Data 3
Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
MODE DOUT | DOUT VCO
specification CDROM Mute [ON/OFF WSEL SEL1 0 SOocT 0 KSL3 | KSL2 1 0
I— See the $BX commands
Data 4 Data 5 Data 6
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
o |V o | o | o | o | o | o |TxoN|TxouT|ouTL1loUTLO
Command bit C2PO timing Processing
_ See Timing Chart | CDROM mode; average value interpolation and pre-value hold
CDROM =1
1-1. are not performed.
_ See Timing Chart | Audio mode; average value interpolation and pre-value hold
CDROM =0
1-1. are performed.
Command bit Processing
DOUT Mute =1 Digital Out output is muted. (DA output is not muted.)
DOUT Mute =0 When no other mute conditions are set, Digital Out output is not muted.
Command bit Processing
DOUT ON/OFF =1 | Digital Out is output from the DOUT pin.
DOUT ON/OFF =0 | Digital Out is not output from the DOUT pin.

Command bit Sync protection window width Application
WSEL =1 +26 channel clock Anti-rolling is enhanced.
WSEL =0 +6 channel clock Sync window protection is enhanced.

A n normal-speed playback, channel clock = 4.3218MHz.
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Command bit ]
Processing
VCOSEL1 KSL3 KSL2

Multiplier PLL VCO1 is set to 1x speed, and the output is 1/1

0 0 0 -
frequency-divided.
Multiplier PLL VCO1 is set to 1x speed, and the output is 1/2

0 0 1 S
frequency-divided.
Multiplier PLL VCO1 is set to 1x speed, and the output is 1/4

0 1 0 -
frequency-divided.
Multiplier PLL VCO1 is set to 1x speed, and the output is 1/8

0 1 1 -
frequency-divided.

1 0 0 Multiplier PLL VCO1 is set to about 2x speed, and the output is 1/1
frequency-divided.

1 0 1 Multiplier PLL VCO1 is set to about 2x speed, and the output is 1/2
frequency-divided.

1 1 0 Multiplier PLL VCO1 is set to about 2x speed, and the output is 1/4
frequency-divided.

1 1 1 Multiplier PLL VCO1 is set to about 2x speed, and the output is 1/8
frequency-divided.

Command bit Processing

VCO1CS0=0 Multiplier PLL VCO1 low speed is selected.
VCO1Cs0=1 Multiplier PLL VCO1 high speed is selected.

OThe CXD3017Q has two VCOl1s, and this command selects one of these VCO1s.

UBlock Diagram of VCO Internal Path

VCO1SEL1
o

11
Low-speed
VCO1 .« |
5 1/2 ] 5
% % — To DSP interior
()]
@ 1/4
High-speed
VCo1l
VCO1CS0 1/8 KSL3, 2
VCO1 Internal Path
Command bit Processing
TXON =0 When CD TEXT data in not demodulated, set TXON to 0.
TXON =1 When CD TEXT data in demodulated, set TXON to 1.

Usee "§3-13. CD TEXT Data Demodulation"
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Command bit Processing
TXOUT =0 Various signals except for CD TEXT is output from the SQSO pin.
TXOUT =1 CD TEXT data is output from the SQSO pin.

UsSee "§3-13. CD TEXT Data Demodulation”

Command bit Processing

OuUTL1=0 WFCK and XPCK are output.

ouTL1=1 WFCK and XPCK outputs are low.

Command bit Processing

OuUTLO =0 PCMD, BCK, LRCK and EMPH are output.

OouTLo=1 PCMD, BCK, LRCK and EMPH outputs are low.

DouTLO is the command which controls the PCMD, BCK, LRCK and EMPH external outputs.
The IC internal PCMD, BCK, LRCK and EMPH are connected to the built-in DAC regardless of OUTLO=1 or 0.
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$9X commands (OPSL1=0) Upata 2 DO and subsequent data are for DF/DAC function settings.
Data 1 Data 2 Data 3 Data 4
Command
D3 | D2 D1 DO |pP3toD1| DO D3 D2 D1 DO D3 | D2 D1 DO
Function DSPB
specification 0 ONJOFF 0 0 000 0 0 [MCsSL| O 0 |ZDPL|ZMUT| — —
OPSL1 Data 5
D3 | D2 D1 | DO

$9X commands (OPSL1=1) Upata 2 DO and subsequent data are for DF/DAC function settings.
Data 1 Data 2 Data 3 Data 4
Command
D3 D2 D1 DO D3toD1] DO D3 D2 D1 DO D3 D2 D1 DO
Function DSPB
specification 0 ONJOFF 0 0 000 0 1 |[MCSL| O 0 |ZDPL|ZMUT| O 0
OPSL1 Data 5
D3 D2 D1 DO
DAC
0 |[DCOF| O PWDN
Command bit Processing
DSPB=1 Double-speed playback (CD-DSP block)
DSPB=0 Normal-speed playback (CD-DSP block)
Command bit Processing
OopPsSL1=1 DCOF,DACPWDN can be set.
OPSL1=0 DCOF,DACPWDN cannot be set.
Command bit Processing
MCSL =1 DF/DAC block master clock selection. Crystal = 768Fs (33.8688MHz)
MCSL =0 DF/DAC block master clock selection. Crystal = 384Fs (16.9344MHz)
Command bit Processing
ZDPL=1 LMUT and RMUT pins are high when muted.
ZDPL=0 LMUT and RMUT pins are low when muted.

Usee "Mute flag output” for the mute flag output conditions.
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Command bit Processing
ZMUT =1 Zero detection mute is on.
ZMUT =0 Zero detection mute is off.
Uset ZDPL to 1 when zero detection mute is on.
Command bit Processing
DCOF =1 DC offset is off.
DCOF =0 DC offset is on.
UDCOF can be set when OPSL1 = 1.
Uset DC offset to off when zero detection mute is on.
Command bit Processing
DACPWDN =0 Normal operation.
DACPWDN =1 DAC block clock is stopped. This makes it possible to reduce power consumption.

$AX commands (OPSL2 = 0)

Upata 2 and subsequent data are for DF/DAC function settings.

Data 1 Data 2 Data 3
Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2
Audio CTRL| O 0 Mute | ATT 0 0 0 |EMPH|SMUT|AD10
OPSL2
Data 3 Data 4 Data 5 Data 6
D1 DO D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO | — — — —
$AX commands (OPSL2 =1) Upata 2 and subsequent data are for DF/DAC function settings.
Data 1 Data 2 Data 3
Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2
Audio CTRL| O 0 Mute | ATT 0 0 1 |EMPH|SMUT|AD10
OPSL2
Data 3 Data 4 Data 5 Data 6
D1 DO D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
AD9 | AD8 | AD7 | AD6 | AD5 | AD4 | AD3 | AD2 | AD1 | ADO [FMUT|LRWO|BSBST| BBSL
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Command bit Processing
Mute =1 CD-DSP block mute is on. 0 data is output from the CD-DSP block.
Mute =0 CD-DSP block mute is off.

Command bit

Processing

ATT=1

CD-DSP block output is attenuated (—12dB).

ATT=0

CD-DSP block output attenuation is off.

Command bit

Meaning

OPSL2=1

FMUT, LRWO, BSBST and BBSL can be set.

OPSL2=0

FMUT, LRWO, BSBST and BBSL cannot be set.

Command bit

Processing

EMPH =1

De-emphasis is on.

EMPH =0

De-emphasis is off.

0 If either the EMPHI pin or EMPH is high, de-emphasis is on.

Command bit Processing
SMUT =1 Soft mute is on.
SMUT =0 Soft mute is off.
Uit either the SMUT pin or SMUT is high, soft mute is on.
Command bit Meaning

AD10 to ADO

Attenuation data.

The attenuation data consists of 11 bits, and is set as follows.

Attenuation data Audio output
400h 0dB
3FFh —0.0085dB
3FEh —-0.0170dB
OO.lh —60.206dB
000h —

The attenuation data (AD10 to ADOQ) consists of 11bits,
and can be set in 1024 different ways in the range of 000h
to 400h.

The audio output from 001h to 400h is obtained using the
following equation.

Attenuation data
1024

Audio output = 20log [dB]
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Command bit Meaning
FMUT =1 Forced mute is on.
FMUT =0 Forced mute is off.
UFMUT can be set when OPSL2 = 1.
Command bit Meaning
LRWO =1 Forced synchronization mode Note)
LRWO =0 Normal operation.

ULRWO can be set when OPSL2 = 1.

Note) Synchronization is performed at the first falling edge of LRCK during reset, so there is normally no need
to set this mode. However, synchronization can be forcibly performed by setting LRWO = 1.

Command bit Processing
BSBST =1 Bass boost is on.
BSBST =0 Bass boost is off.
UBSBST can be set when OPSL2 = 1.
Command bit Processing

BBSL=1

Bass boost is Max.

BBSL=0

Bass boost is Mid.

UBBSL can be set when OPSL2 = 1.
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$AD commands (preset: $AD00)

Data 1 Data 2 Data 3 Data 4
Command
D3 | D2 |D1 | DO | D3 | D2 | D1 | DO | D3| D2 | D1 |DO| D3| D2| D1 | DO
AD DSP | DSSP | ASYM LPF
(Sleep setting) 1 1 0 1 |ADCPS SLEEP|SLEEP|SLEEP 0 SLEEP 0 0
ADCPS: This bit sets the operation mode of the DSSP block A/D converter.

When 0, the operation mode of the DSSP block A/D converter is set to normal. (default)
When 1, the operation mode of the DSSP block A/D converter is set to power saving.
DSP SLEEP: This bit sets the operation mode of the DSP block.
When 0, the DSP block operates normally. (default)
When 1, the DSP block clock is stopped. This makes it possible to reduce power consumption.
DSSP SLEEP: This bit sets the operation mode of the DSSP block.
When 0, the DSSP block operates normally. (default)
When 1, the DSSP block clock is stopped. In addition, the A/D converter and operational
amplifier in the DSSP block are set to standby mode. This makes it possible to reduce power
consumption.
ASYM SLEEP: This bit sets the operation mode of the asymmetry correction circuit and VCOL1.
When 0, the asymmetry correction circuit and VCO1 operate normally. (default)
When 1, the operational amplifier in the asymmetry correction circuit is set to standby mode. In
addition, the multiplier PLL VCO1 oscillation is stopped. This makes it possible to reduce
power consumption.
LPF SLEEP: This bit sets the operation mode of the analog low-pass filter block.
When 0, the analog low-pass filter block operates normally. (default)
When 1, the analog low-pass filter block is set to standby mode. This makes it possible to
reduce power consumption.
UThe DAC block clock can be stopped by setting $9 command DACPWDN (when OPSL1 = 1).
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Signal Description
PERO to 7 | RF jitter amount (used to adjust the focus bias). 8-bit binary data in PERO = LSB, PER7 = MSB.
FOK Focus OK

GFS High when the frame sync and the insertion protection timing match.

GFS is sampled at 460Hz; when GFS is high, a high signal is output. If GFS is low eight

LOCK : . X
consecutive samples, a low signal is output.

EMPH High when the playback disc has emphasis.

GFS is sampled at 460Hz; when GFS is high eight consecutive samples, a high signal is
output. If GFS is low eight consecutive samples, a low signal is output.

SPOA, B | SPOA and B pin inputs.
WFCK Write frame clock output.
SCOR High when either subcode sync SO or S1 is detected.

ALOCK

GTOP High when the sync protection window is open.

RFCK Read frame clock output.
XRAOF | Low when the built-in 16K RAM exceeds the +4 frame jitter margin.

LOto L7, | Peak meter register output. LO to 7 are the left-channel and RO to 7 are the right-channel peak
RO to R7 | data. LO and RO are LSB.

C1F1 C1F2 C1 correction status C2F1 C2F2 C2 correction status
0 0 No Error 0 0 No Error
1 0 Single Error Correction 1 0 Single Error Correction
1 1 Irretrievable Error 1 1 Irretrievable Error
Command bit Processing
CPUSR =1 XLON pin is high.
CPUSR =0 XLON pin is low.
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Peak meter

XLAT

SQCK |

SQSO :>

(Peak meter)

Setting the SOCT command of $8X to 0 and the SL1 and SLO commands of $BX to 0 and 1, respectively,
results in peak detection mode. The SQSO output is connected to the peak register. The maximum PCM data
values (absolute value, upper 8bits) for the left and right channels can be read from SQSO by inputting 16
clocks to SQCK. Peak detection is not performed during SQCK input, and the peak register does not change
during readout. This SQCK input judgment uses a retriggerable monostable multivibrator with a time constant
of 270ps to 400ps. The time during which SQCK input is high should be 270us or less. Also, peak detection is
restarted 270us to 400us after SQCK input.

The peak register is reset with each readout (16 clocks input to SQCK).
The maximum value in peak detection mode is detected and held in this status until the next readout. When
switching to peak detection mode, readout should be performed one time initially to reset the peak register.

Peak detection can also be performed for previous value hold and average value interpolation data.
Traverse monitor count value setting

These bits are set when monitoring the traverse condition of the SENS output according to the COUT
frequency division.

Command bit Processing
TRM1 TRMO
0 0 1/64 frequency division
0 1 1/128 frequency division
1 0 1/256 frequency division
1 1 1/512 frequency division

Monitor output switching
The monitor output can be switched to the various signals by setting the MTSL1 and MTSLO commands of $B.

Output data
Command bt Symbol |y ycE XPCK GFS C2PO
MTSL1 MTSLO
0 0 XUGF XPCK GFS C2PO
0 1 MNT1 MNTO MNT3 C2PO
1 0 RFCK XPCK XROF GTOP

Uit is necessary for the SRO1 command of $3F to be set to 0.
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$CX commands
Command D3 D2 D1 DO
Servo coefficient settin Gain Gain Gain Gain
9 | MDP1 | MDPO | MDS1 | MDSO
Gain
CLV CTRL ($DX) CLVS
* CLV mode gain setting: GCLVS
Gain Gain Gain
MDS1 MDSO | CLVS GCLVS
0 0 0 -12dB
0 0 1 —6dB
0 1 0 —6dB
0 1 1 0dB
1 0 0 0dB
1 0 1 +6dB
» CLVP mode gain setting: GMDP: GMDS
Gain Gain Gain Gain
MDP1 MDPO GMDP MDS1 MDSO GMDS
0 0 —6dB 0 0 —6dB
0 1 0dB 0 1 0dB
1 0 +6dB 1 0 +6dB
$DX commands
Data 1 Data 2 Data 3
Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
Gain
CLV CTRL o B TP CLVS 1 1 1 0 0 0 0 0
\— See the $CX commands.
Command bit Description
TB=0 Bottom hold at a cycle of RFCK/32 in CLVS mode.
TB=1 Bottom hold at a cycle of RFCK/16 in CLVS mode.
TP=0 Peak hold at a cycle of RFCK/4 in CLVS mode.
TP=1 Peak hold at a cycle of RFCK/2 in CLVS mode.
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$EX commands

Data 1 Data 2 Data 3
Command
D3 D2 D1 DO D3 D2 D1 DO D3 D2 D1 DO
CLVmode | CM3 | CM2 | CM1 | CMO 0 0 0 0 0 0 0 0
Data 4
D3 D2 D1 DO
0 0 0 0
Command bit
Mode Description
CM3 CM2 CM1 CMO
0 0 0 0 STOP | Spindle stop mode.lt
1 0 0 0 KICK | Spindle forward rotation mode.lt
Spindle reverse rotation mode. Valid only when LPWR =0
1 0 1 0 BRAKE | i any mode.-
Rough servo mode. When the RF-PLL circuit isn't locked,
1 1 1 0 CLVS | this mode is used to pull the disc rotations within the RF-
PLL capture range.
1 1 1 1 CLVP | PLL servo mode.
Automatic CLVS/CLVP switching mode.
0 1 1 0 CLVA Used for normal playback.
(i see Timing Charts 1-2 and 1-3.
Timing Chart 1-2
KICK BRAKE
MDP H |—| |-| |—| MDP z
z LT Tl
KICK BRAKE STOP

Timing Chart 1-3

Acceleration

M n-236(ns)n=0to 31

132kHz
7.6ps

Deceleration
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82. Subcode Interface

In the CXD3017Q, only SubQ can be readout.

The subcodes P and R to W cannot be readout.

Sub Q can be read out after checking CRC of the 80 bits in the subcode frame.

Sub Q can be read out from the SQSO pin by inputting 80 clock pulses to the SQCK pin when SCOR comes
correctly and CRCEF is high.

§2-1. 80-bit Sub Q Readout

Fig. 2-1 shows the peripheral block of the 80-bit Sub Q register.

« First, Sub Q, regenerated at one bit per frame, is input to the 80-bit serial/parallel register and the CRC check
circuit.

* 96-bit Sub Q is input, and if the CRC is OK, it is output to SQSO with CRCF = 1. In addition, 80 bits are
loaded into the parallel/serial register.

When SQSO goes high 400us (monostable multivibrator time constant) or more after subcode readout, the
CPU determines that the new data (which passed the CRC check) has been loaded.

» The CRCF reset is performed by inputting SQCK. When the subcode data is discontinuous after track jump,
etc. CRCF is reset by inputting SQCK. Then, if CRCF =1, the CPU determines that the new data has been
loaded.

* When the 80-bit data is loaded, the order of the MSB and LSB is inverted within each byte. As a result,
although the sequence of the bytes is the same, the bits within the bytes are now ordered LSB first.

» Once the 80-bit data load is confirmed, SQCK is input so that the data can be read.
The SQCK input is detected, and the retriggerable monostable multivibrator is reset while the input is low.

 The retriggerable monostable multivibrator has a time constant from 270 to 400us. When the duration when
SQCK is high is less than this time constant, the monostable multivibrator is kept reset; during this interval,
the serial/parallel register is not loaded into the parallel/serial register.

« While the monostable multivibrator is being reset, data cannot be loaded in the 80-bit parallel/serial register.
In other words, while reading out with a clock cycle shorter than this time constant, the register will not be
rewritten by CRCOK and others. (See Timing Chart 2-2.)

 The high and low intervals for SQCK should be between 750ns and 120us.
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83. Description of Other Functions

§3-1. Channel Clock Regeneration by the Digital PLL Circuit

» The channel clock is necessary for demodulating the EFM signal regenerated by the optical system.
Assuming T as the channel clock cycle, the EFM signal is modulated in an integer multiple of T from 3T to
11T. In order to read the information in the EFM signal, this integer value must be read correctly. As a result,
T, that is the channel clock, is necessary.

In an actual player, a PLL is necessary for regenerating the channel clock because the fluctuation in the
spindle rotation alters the width of the EFM signal pulses.

The block diagram of this PLL is shown in Fig. 3-1.

The CXD3017Q has a built-in three-stage PLL.

« The first-stage PLL regenerates the high-frequency clock needed by the second-stage digital PLL.
* The second-stage PLL is a digital PLL that regenerates the actual channel clock.

Block Diagram 3-1

) . i 1M - 3
O | 5 |
1 ) |
! g ! PCO
XTSL ! H%
D : 3 3
| © |
! @ !
| ey '
: 1/N > & | =
A FiL
W/
A FILO
W/

1K
(KSL3, 2)

VCOSEL1

Digital PLL

CXD3017Q
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§3-2. Frame Sync Protection

In normal-speed playback, a frame sync is recorded approximately every 136us (7.35kHz). This signal is
used as a reference to recognize the data within a frame. Conversely, if the frame sync cannot be
recognized, the data is processed as error data because the data cannot be recognized. As a result,
recognizing the frame sync properly is extremely important for improving playability.

In the CXD3017Q, window protection and forward protection/backward protection have been adopted for
frame sync protection. These functions achieve very powerful frame sync protection. There are two window
widths; one for cases where a rotational disturbance affects the player and the other for cases where there is
no rotational disturbance (WSEL = 0/1). In addition, the forward protection counter is fixed to 13, and the
backward protection counter to 3. Concretely, when the frame sync is being played back normally and then
cannot be detected due to scratches, a maximum of 13 frames are inserted. If the frame sync cannot be
detected for 13 frames or more, the window opens to resynchronize the frame sync.

In addition, immediately after the window opens and the resynchronization is executed, if a proper frame
sync cannot be detected within 3 frames, the window opens immediately.

83-3. Error Correction

In the CD format, one 8-bit data contains two error correction codes, C1 and C2. For C1 correction, the code
is created with 28-byte information and 4-byte C1 parity.

For C2 correction, the code is created with 24-byte information and 4-byte parity.

Both C1 and C2 are Reed Solomon codes with a minimum distance of 5.

The CXD3017Q's SEC strategy uses powerful frame sync protection and C1 and C2 error correction to
achieve high playability.

» The correction status can be monitored externally. See Table 3-2.
* When the C2 pointer is high, the data in question was uncorrectable. Either the pre-value was held or an

average value interpolation was made for the data.

MNT3 MNT1 MNTO Description
0 0 0 No C1 errors
0 0 1 One C1 error corrected
0 1 1 C1 correction impossible
1 0 0 No C2 errors
1 0 1 One C2 error corrected
1 1 0 C2 correction impossible

Table 3-2
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Timing Chart 3-3

Normal-speed PB

‘ t = Dependent on error ‘
condition

MNT3

C1 correction | C2 correction

MNT1

| | I
MNTO—\: ,—:\ | |

Strobe Strobe

§3-4. DA Interface
* The CXD3017Q's DA interface is as follows:

Interface includes 48 cycles of the bit clock within one LRCK cycle, and is MSB first.
When LRCK is high, the data is for the left channel.
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§3-5. Digital Out

There are three Digital Out: the type 1 format for broadcasting stations, the type 2 form 1 format for home use,
and the type 2 form 2 format for the manufacture of software.

The CXD3017Q supports type 2 form 1.

Sub Q data which are matched twice in succession after a CRC check are input to the first four bits (bits 0 to 3)
of the channel status.

When Mute = 1 in $AX commands, the channel status is pre-value hold.

Digital Out C bit

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

From sub Q
0 i« 0 0 0 0 1 0 0 0 0 0 0 0
IDO | ID1 [COPY|Emph
16| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32
48
0
176

Bits 0 to 3 Sub Q control bits that matched twice with CRCOK

Table 3-5
§3-6. Servo Auto Sequence

This function performs a series of controls, including auto focus and track jumps. When the auto sequence
command is received from the CPU, auto focus, 1-track jump, 2N-track jump and N-track move are executed
automatically.

The commands which enable transfer to the CXD3017Q during the execution of auto sequence are $4X to
$EX.

When CLOK goes from low to high while XBUSY is low, XBUSY does not become high for a maximum of
100us after that point.
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(a) Auto focus ($47)
Focus search-up is performed, FOK and FZC are checked, and the focus servo is turned on.
If $47 is received from the CPU, the focus servo is turned on according to Fig. 3-6. The auto focus starts with
focus search-up, and note that the pickup should be lowered beforehand (focus search down). In addition,
blind E of register 5 is used to eliminate FZC chattering. Concretely, the focus servo is turned on at the falling
edge of FZC after FZC has been continuously high for a longer time than E.

Auto focus

it

Focus search up

FOK=H

6

YES

(Check whether FZC is continuously high
for the period of time E set with register 5.)

FZC=H

A
Y

YES

FZC =L

YES

Focus servo ON

Fig. 3-6-(a). Auto Focus Flow Chart
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$47latch
XLAT
FOK
(FZC)
BUSY
-—
Commagg;o; Blind E
503 $08

Fig. 3-6-(b). Auto Focus Timing Chart

(b) Track jump

1, 10 and 2N-track jumps are performed respectively. Always use this when the focus, tracking, and sled
servos are on. Note that tracking gain-up and braking-on should be sent beforehand because they are not
involved in this sequence.

1-track jump

When $48 ($49 for REV) is received from the CPU, a FWD (REV) 1-track jump is performed in accordance
with Fig. 3-7. Set blind A and brake B with register 5.

10-track jump

When $4A ($4B for REV) is received from the CPU, a FWD (REV) 10-track jump is performed in accordance
with Fig. 3-8. The principal difference from the 1-track jump is to kick the sled. In addition, after kicking the
actuator, when 5 tracks have been counted through COUT, the brake is applied to the actuator. Then, when
the actuator speed is found to have slowed up enough (determined by the COUT cycle becoming longer than
the overflow C set with register 5), the tracking and sled servos are turned on.

2N-track jump

When $4C ($4D for REV) is received from the CPU, a FWD (REV) 2N-track jump is performed in accordance
with Fig. 3-9. The track jump count N is set with register 7. Although N can be set to 2**tracks, note that the
setting is actually limited by the actuator. COUT is used for counting the number of jumps.

Although the 2N-track jump basically follows the same sequence as the 10-track jump, the one difference is
that after the tracking servo is turned on, the sled continues to move only for "D", set with register 6.

N-track move

When $4E ($4F for REV) is received from the CPU, a FWD (REV) N-track move is performed in accordance
with Fig. 3-10. N can be set to 2* tracks. COUT is used for counting the number of jumps. The N-track move
is executed only by moving the sled, and is therefore suited for moving across several thousand to several
ten-thousand tracks.
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Track FWD kick (REV kick for
sled servo OFF REV jump)

'

WAIT
(Blind A)

COUT =%
NO

YES

Track REV (FWD kick for
kick REV jump)

!

WAIT
(Brake B)

'

Track, sled
servo ON

END

Fig. 3-7-(a). 1-Track Jump Flow Chart

$48 (REV = $49) latch

XLAT

CouT

BUSY

' Blind A : f Brake B T
Command for

DSsP $28 ($2C) $2C ($28) $25

Fig. 3-7-(b). 1-Track Jump Timing Chart
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10 Track

Track, sled
FWD kick

'

WAIT
(Blind A)

COUT =57
NO (Counts COUT x 5)

YES

Track, REV
kick

= Overflow ?
NO  (Check whether the COUT cycle
is longer than overflow C.)

Track, sled
servo ON

Fig. 3-8-(a). 10-Track Jump Flow Chart

$4A (REV = $4B) latch

XLAT

CouT

BUSY

I
|

* >

|

I

-— Pt >,
| Blind A COUT 5 counts !
! 1 Overflow C |
Command for
Dssp $2A ($2F) $2F ($2B) $25

Fig. 3-8-(b). 10-Track Jump Timing Chart
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2N Track

Track, sled
FWD kick

;

WAIT
(Blind A)

COUT =N

NO

YES

Track REV
kick

C = Overflow

Track servo

'

WAIT
(Kick D)

|

Sled servo

END

Fig. 3-9-(a). 2N-Track Jump Flow Chart

$4C (REV = $4D) latch

XLAT i ? i ? ?

} H T ||‘ i :
cour s 1 1
s

|
|
|
!
‘< <
T
|
|

BindA °  COUTNcounts  ° Overflow C Kick D
Command for
DSSP $2A ($2F) $2E ($2B) $26 ($27) $25

Fig. 3-9-(b). 2N-Track Jump Timing Chart
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Fig. 3-10-(a). N-Track Move Flow Chart

$4E (REV = $4F) latch

Track servo OFF
Sled FWD kick

'

WAIT
(Blind A)

COUT =N

YES

Track, sled
servo OFF

XLAT

COouT

1K

BUSY

Command for
DSSP

A

$22 ($23)

Blind A

COUT N counts

Fig. 3-10-(b). N-Track Move Timing Chart
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§3-7. Digital CLV

Fig. 3-11 shows the block diagram. Digital CLV outputs MDS error and MDP error signals with PWM, with the
sampling frequency increased up to 130kHz during normal-speed playback in CLVS, CLVP and other modes.

In addition, the digital spindle servo gain is variable.

Digital CLV
CLVS U/D MDS Error MDP Error

Measure Measure

Oversampling
CLV P/S —— 2/1 MUX Filter-1
Gain Gain
MDS MDP
1/2
MUX

CLV P/S

Oversampling
Filter-2

Noise Shape

A

KICK, BRAKE, STOP ———» Modulation

MDP

CLVS U/D: Up/down signal from CLVS servo
MDS error: Frequency error for CLVP servo
MDP error: Phase error for CLVP servo

Fig. 3-11. Block Diagram
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§3-8. CD-DSP Block Playback Speed

In the CXD3017Q, the following playback modes can be selected through different combinations of the crystal,
XTSL pin and the DSPB command of $9X.

CD-DSP block playback speed

Crystal XTSL DSPB |CD-DSP block playback speed
768Fs 0 1 4x1

768Fs 1 0 1x

768Fs 1 1 2x

384Fs 0 0 1x

384Fs 0 1 2x

384Fs 1 1 1xL2

Fs = 44.1kHz.

[ |n 4x speed playback, the timer value for the auto sequence is halved.
2 Low power consumption mode. The CD-DSP processing speed is halved, allowing power consumption
to be reduced.

§3-9. DAC Block Playback Speed
The operation speed for the DAC block is determined by the crystal and the MCSL command of $9X
regardless of the CD-DSP operating conditions noted above. This allows the playback modes for the DAC and

CD-DSP blocks to be set independently.

1-bit DAC block playback speed

Crystal MCSL DAC block playback speed
768Fs 1 1x
768Fs 0 2%
384Fs 0 1x
Fs = 44.1kHz.
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§3-10. Description of DAC Block Functions

Zero data detection

When the condition where the lower 4 bits of the input data are DC and the remaining upper bits are all "0" or
all "1" has continued about for 300ms, zero data is detected. Zero data detection is performed independently
for the left and right channels.

Mute flag output
The LMUT and RMUT pins go active when any one of the following conditions is met.
The polarity can be selected with the ZDPL command of $9X.

* When zero data is detected

» When a high signal is input to the SYSM pin

* When the SMUT command of $AX is set

Attenuation operation

Assuming attenuation data X1, X2 and X3 (X1 > X3 > X2), the corresponding audio outputs are Y1, Y2 and
Y3 (Y1 > Y3 >Y2). First, X1 is sent, followed by X2. If X2 is sent before X1 reaches Y1 (A in the figure), X1
continues approaching Y2. Next, if X3 is sent before X1 reaches Y2 (B or C in the figure), X1 then
approaches Y3 from the value (B or C in the figure) at that point.

0dB
3FF (H)

000 (H)

23.2 [ms]
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DAC block mute operation

Soft mute
Soft mute results and the input data is attenuated to zero when any one of the following conditions is met.
* When attenuation data of "000" (high) is set
* When the SMUT command of $AX is set to 1
* When a high signal is input to the SYSM input pin

Soft mute off : Soft mute on | Soft mute off

>t >t

0dB

— codB

I
|
|
-~ -~

23.2 [ms] 23.2 [ms]

Forced mute
Forced mute results when the FMUT command of $AX is set to 1.
Forced mute fixes the PWM output that is input to the LPF block to low.
D\When setting FMUT, set OPSL2 to 1. (See the $AX commands.)

Zero detection mute
When the ZMUT command of $9X is set to 1 and the zero data is detected for the left or right channel, the
analog mute is applied to the each channel.
(See "Zero data detection".)
When the ZMUT command of $9X is set to 1, the analog mute is applied even if the mute flag output condition
is met. When the zero detection mute is on, set the DCOF, ZDPL command of $9X to 1.
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LRCK Synchronization
Synchronization is performed at the first falling edge of the LRCK input during reset.
After that, synchronization is lost when the LRCK input frequency changes and resynchronization must be
performed.
The LRCK input frequency changes when the master clock of the LSI is switched and the playback speed
changes such as the following cases.

* When the XTSL pin switches between high and low

» When the DSPB command of $9X setting changes

* When the MCSL command of $9X setting changes
LRCK switching may also be performed if there are other ICs between the CD-DSP block and the DAC
block. Resynchronization must be performed in this case as well.
For resynchronization, set the LRWO command of $AX to 1, wait for one LRCK cycle or more, and then set
LRWO to 0.
UWhen setting LRWO, set OPSL2 to 1. (See the $AX commands.)

Digital Bass Boost

Bass boost without external parts is possible using the built-in digital filter. The boost strength has two levels:
Mid. and Max. BSBST and BBSL of address A are used for the setting.

See Graph 3-12 for the digital bass boost frequency response.

10.00

8.00

Normal
6.00 —
————— DBB MID

4.00 L _ — —— DBB MAX

2.00 <

0.00 <

s
)

[dB]
/

—2.00 F======= === 7

—4.00 =<

-6.00 = -

-8.00

-10.00

—12.00

—-14.00
10 30 100 300 1k 3k 10k 30k

Digital Bass Boost Frequency Response [Hz]

Graph 3-12
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§3-11. LPF Block

The CXD3017Q contains an initial-stage secondary active LPF with numerous resistors and capacitors and an
operational amplifier with reference voltage.
The resistors and capacitors are attached externally, allowing the cut-off frequency fc to be determined flexibly.
The reference voltage (Vc) is (AVbb — AVss) x 0.45.

The LPF block application circuit is shown below.
In this circuit, the cut-off frequency is fc = 40kHz.

LPF Block Application Circuit

AOUTL1 (2)

27k
M
L e
;'7 330p
AIN1 (2) 27k
VC j 9
+ ] C1 27k
68p
100
LOUT1 (2)

Fig. 3-13. LPF External Circuit
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§3-12. Asymmetry Compensation

Fig. 3-14 shows the block diagram and circuit example.

CXD3017Q

ASYO

R1

IRFAC

e

N\
Y
I
N\

R1 4 ; ;
R? R1
— W
ASYI
: O
=R1
H ) 77
BIAS T”
R1_ 2
R2 5

Fig. 3-14. Asymmetry Compensation Application Circuit
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83-13. CD TEXT Data Demodulation

« In order to demodulate the CD TEXT data, set the command $8 Data 6 D3 TXON to 1.

It requires 26.7ms (max.) to demodulate the CD TEXT data correctly after TXON is set to 1.

* The CD TEXT data is output by switching the SQSO pin with the command. The CD TEXT data output is
enabled by setting the command $8 Data 6 D2 TXOUT to 1. To read data, the readout clock should be input
to SQCK.

» The readable data are the CRC counting results for the each pack and the CD TEXT data (16 bytes) except
for CRC data.

« When the CD TEXT data is read, the order of the MSB and LSB is inverted within each byte. As a result,
although the sequence of the bytes is the same, the bits within the bytes are now ordered LSB first.

 Data which can be stored in the LSl is 1 packet (4 packs).

CD TEXT
Decoder
\
Subcode
Decoder /—4—0 SQCK
—O/)—> SQSO
TXOUT

Fig. 3-15. Block Diagram of CD TEXT Demodulation Circuit
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84. Description of Servo Signal Processing System Functions and Commands

84-1. General Description of Servo Signal Processing System (Vop: Supply voltage)

Focus servo

Sampling rate:

88.2kHz (when MCK = 128Fs)

Input range: 1/4Vop to 3/4Vop
Output format: 7-bit PWM
Other: Offset cancel

Tracking servo

Sampling rate:

Input range:

Output format:

Other:

Sled servo

Sampling rate:

Focus bias adjustment
Focus search
Gain-down function
Defect countermeasure
Auto gain control

88.2kHz (when MCK = 128Fs)
1/4Vop to 3/4Vop

7-bit PWM

Offset cancel

E:F balance adjustment
Track jump

Gain-up function

Defect countermeasure
Drive cancel

Auto gain control
Vibration countermeasure

345Hz (when MCK = 128Fs)

Input range: 1/4Vop to 3/4Vop
Output format: 7-bit PWM
Other: Sled move

FOK, MIRR, DFCT signal generation
RF signal sampling rate: 1.4MHz (when MCK = 128Fs)

Input range:
Other:

1/4Vop to 3/4VoD
RF zero level automatic measurement
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84-2. Digital Servo Block Master Clock (MCK)
The clock with 2/3 frequency of the crystal is supplied to the digital servo block.
XT4D and XT2D are $3F commands, and XT1D is a $3E command. (Default is 0 for each command)
The digital servo block is designed with an MCK frequency of 5.6448MHz (128Fs) as typical.
Mode| XTAI FSTO XTSL XT4D XT2D XT1D |Frequency division ratio| MCK
1 384Fs 256Fs 0 0 u 1 1 256Fs
2 384Fs 256Fs 0 0 1 0 1/2 128Fs
3 384Fs 256Fs 0 0 0 0 1/2 128Fs
4 768Fs 512Fs 0 0 u 1 1 512Fs
5 768Fs 512Fs 0 0 1 0 1/2 256Fs
6 768Fs 512Fs 0 1 0 0 1/4 128Fs
7 768Fs 512Fs 1 0 0 0 1/4 128Fs
Fs = 44.1kHz, [1 don't care
Table 4-1
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84-3. DC Offset Cancel [AVRG (Average) Measurement and Compensation] (See Fig. 4-3.)

The CXD3017Q can measure the averages of RFDC, VC, FE and TE and compensate these signals using the
measurement results to control the servo effectively. This AVRG measurement and compensation is
necessary to initialize the CXD3017Q, and is able to cancel the DC offset.

AVRG measurement takes the levels applied to the VC, FE, RFDC and TE pins as the digital average values
of 256 samples, and then loads these values into each AVRG register.

The AVRG measurement commands are D15 (VCLM), D13 (FLM), D11 (RFLM) and D4 (TLM) of $38.
Measurement is on when the respective command is set to 1.

AVRG measurement requires approximately 2.9ms to 5.8ms (when MCK = 128Fs) after the command is received.
The completion of AVRG measurement operation can be monitored by the SENS pin. (See Timing Chart 4-2.)
Monitoring requires that the upper 8 bits of the command register are 38 (h).

XLAT
2.9t05.8ms

(S=E>’2|ASVEBSY) \ /

Max. 1ps AVRG measurement completed
Timing Chart 4-2

<Measurement>

VC AVRG: The VC DC offset (VC AVRG) which is the center voltage for the system is measured and used to
compensate the FE, TE and SE signals.

FE AVRG: The FE DC offset (FE AVRG) is measured and used to compensate the FE and FZC signals.

TE AVRG: The TE DC offset (TE AVRG) is measured and used to compensate the TE and SE signals.

RF AVRG: The RF DC offset (RF AVRG) is measured and used to compensate the RFDC signal.

<Compensation>
RFLC: (RF signal — RF AVRG) is input to the RF In register.
"00" is input when the RF signal is lower than RF AVRG.
TCLO: (TE signal — VC AVRG) is input to the TRK In register.
TCL1: (TE signal — TE AVRG) is input to the TRK In register.
VCLC: (FE signal — VC AVRG) is input to the FCS In register.
FLC1: (FE signal — FE AVRG) is input to the FCS In register.
FLCO: (FE signal — FE AVRG) is input to the FZC register.

Two methods of canceling the DC offset are assumed for the CXD3017Q. These methods are shown in Figs.
4-3a and 4-3b.

An example of AVRG measurement and compensation commands is shown below.

$38 08 00 (RF AVRG measurement)

$38 20 00 (FE AVRG measurement)

$38 00 10 (TE AVRG measurement)

$38 14 0A (Compensation on [RFLC, FLCO, FLC1, TLC1]; corresponds to Fig. 4-3a.)

See the description of $38 for these commands.

—71 -



SONY CXD3017Q

84-4. E:F Balance Adjustment Function (See Fig. 4-3.)

When the disc is rotated with the laser on, and with the FCS (focus) servo on via FCS search, the traverse
waveform appears in the TE signal due to disc eccentricity.

In this condition, the low-frequency component can be extracted from the TE signal using the built-in TRK hold
filter by setting D5 (TBLM) of $38 to 1.

The extracted low-frequency component is loaded into the TRVSC register as a digital value, and the TRVSC
register value is established when TBLM returns to 0.

Next, setting D2 (TLC2) of $38 to 1 compensates the values obtained from the TE and SE input pins with the
TRVSC register value (subtraction), allowing the E:F balance offset to be adjusted. (See Fig. 4-3.)

84-5. FCS Bias (Focus Bias) Adjustment Function

The FBIAS register value can be added to the FCS servo filter input by setting D14 (FBON) of $3A to 1. (See
Fig. 4-3.)

When D11 = 0 and D10 = 1 is set by $34F, the FBIAS register value can be written using the 9-bit value of D9
to D1 (D9: MSB).

In addition, the RF jitter can be monitored by setting the $8 command SOCT to 1. (See "DSP Block Timing
Chart".)
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RFDC from AID

to RF In register

+
RF AVRG -
register RFLC
A
SE from A/ID to SLD In register
g g
TLC1.TLD1 TLC2.TLD2
TE from A/ID 77 / to TRK In register
+
TE AVRG TRVSC
register TLC1 register TLC2
FE from A/D to FCS In register
+ i
FE AVRG " FBIAS *
register FLC1 register EBON
FLCO
_ to FZC register
+
Fig. 4-3a
RFDC from A/D to RF In register
+
RF AVRG -
register RFLC
SE from A/ID to SLD In register
T T
TLCO - TLDO TLC2.TLD2
TE from A/ID to TRK In register
T T
TLCO
VC AVRG TRVSC
register register TLC2
VCLC
—
FE from A/D _ to FCS In register
) WL
FE AVRG FBIAS
register FLCO register FBON
|:| 0
to FZC register
f
Fig. 4-3b
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84-6. AGCNTL (Automatic Gain Control) Function

The AGCNTL function automatically adjusts the filter internal gain in order to obtain the appropriate servo loop
gain. AGCNTL not only copes with the sensitivity variation of the actuator and photo diode, etc., but also
obtains the optimal gain for each disc.

The AGCNTL command is sent when each servo is turned on. During AGCNTL operation, if the upper 8 bits of
the command register are 38 (h), the completion of AGCNTL operation can be confirmed by monitoring the
SENS pin. (See Timing Chart 4-4 and "Description of SENS Signals".)

Setting D9 and D8 of $38 to 1 sets FCS (focus) and TRK (tracking) respectively to AGCNTL operation.

Note) During AGCNTL operation, each servo filter gain must be normal, and the anti-shock circuit (described
hereafter) must be disabled.

XLAT
| Max. 11.4ps ‘
(& AGOK) \ T/

AGCNTL completion

Timing Chart 4-4

Coefficient K13 changes for AGF (focus AGCNTL) and coefficients K23 and K07 change for AGT (tracking
AGCNTL) due to AGCNTL.

These coefficients change from 01 to 7F (h), and they must also be set within this range when written externally.
After AGCNTL operation has completed, these coefficient values can be confirmed by reading them out from
the SENS pin with the serial readout function (described hereafter).

AGCNTL related settings
The following settings can be changed with $35, $36 and $37.
FG6 to FGO; AGF convergence gain setting, effective setting range: 00 to 57 (h)
TG6 to TGO; AGT convergence gain setting, effective setting range: 00 to 57 (h)

AGS; Self-stop on/off

AGJ; Convergence completion judgment time

AGGF; Internally generated sine wave amplitude (AGF)
AGGT; Internally generated sine wave amplitude (AGT)
AGV1,; AGCNTL sensitivity 1 (during rough adjustment)
AGV2; AGCNTL sensitivity 2 (during fine adjustment)
AGHS; Rough adjustment on/off

AGHT; Fine adjustment time

Note) Converging servo loop gain values can be changed with the FG6 to FGO and TG6 to TGO setting values.
In addition, these setting values must be within the effective setting range. The default settings aim for O
dB at 1kHz. However, since convergence values vary according to the characteristics of each
constituent element of the servo loop, FG and TG values should be set as necessary.
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AGCNTL default operation has two stages.

In the first stage, rough adjustment is performed with high sensitivity for a certain period of time (select
256/128ms with AGHT, when MCK = 128Fs), and the AGCNTL coefficient approaches the appropriate value.
The sensitivity at this time can be selected from two types with AGV1.

In the second stage, the AGCNTL coefficient is finely adjusted with relatively low sensitivity to further approach
the appropriate value. The sensitivity for the second stage can be selected from two types with AGV2. In the
second stage of default operation, when the AGCNTL coefficient reaches the appropriate value and stops
changing, the CXD3017Q confirms that the AGCNTL coefficient has not changed for a certain period of time
(select 63/31ms with AGHJ, when MCK = 128Fs), and then completes AGCNTL operation. (Self-stop mode)
This self-stop mode can be canceled by setting AGS to 0.

In addition, the first stage is omitted for AGCNTL operation when AGHS is set to 0.

An example of AGCNTL coefficient transitions during AGCNTL operation with various settings is shown in
Fig. 4-5.

Initial value

/ Slope AGV1

AGCNTL coefficient value

Slope AGV2

Convergence value

. AGJ |

| AGHT
AG&ZNTL | | AGéNTL
Start completion
SENs ] [
Fig. 4-5

Note) Fig. 4-5 shows the case where the AGCCNTL coefficient converges from the initial value to a smaller
value.

— 75—



SONY CXD3017Q

84-7. FCS Servo and FCS Search (Focus Search)

The FCS servo is controlled by the 8-bit serial command $0X. (See Table 4-6.)

Register name| Command | D23 to D20 | D19 to D16
1 0 OO | FOCUS SERVO ON (FOCUS GAIN NORMAL)
11 00 | FOCUS SERVO ON (FOCUS GAIN DOWN)
FOCUS 0 00 O | FOCUS SERVO OFF, OV OUT

0 0000
CONTROL 0 0 1 O | FOCUS SERVO OFF, FOCUS SEARCH VOLTAGE OUT
0010 |FOCUSSEARCH VOLTAGE DOWN

0 011 | FOCUS SEARCH VOLTAGE UP

1 don't care
Table 4-6

FCS Search
FCS search is required in the course of turning on the FCS servo.

Fig. 4-7 shows the signals for sending commands $00 - $02 - $03 and performing only FCS search operation.
Fig. 4-8 shows the signals for sending $08 (FCS on) after that.

$00 :$02‘ $03 $00 , $02, $03 . $08

FCSDRV FCSDRV
FOK [  1_ FOK
FZC comparator level
FE 0 /\ Ja FE
FzC ! FZC T
Fig. 4-7 Fig. 4-8
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84-8. TRK (Tracking) and SLD (Sled) Servo Control

The TRK and SLD servos are controlled by the 8-bit command $2X. (See Table 4-9.)
When the upper 4 bits of the serial data are 2 (h), TZC is output to the SENS pin.

Register name| Command | D23 to D20 | D19 to D16
00 OO TRACKING SERVO OFF
01 00 TRACKING SERVO ON
10 00 FORWARD TRACK JUMP
TRACKING 11 00 | REVERSE TRACK JUMP
2 0010
MODE 00 0 0 | SLED SERVO OFF

ogd o1 SLED SERVO ON

og 10 FORWARD SLED MOVE

00 1 1 | REVERSE SLED MOVE

(1 don't care
Table 4-9

TRK Servo

The TRK JUMP (track jump) level can be set with 6 bits (D13 to D8) of $36.

In addition, when the TRK servo is on and D17 of $1 is set to 1, the TRK servo filter switches to gain-up mode.
The filter also switches to gain-up mode when the LOCK signal goes low or when vibration is detected with the
anti-shock circuit (described hereafter) enabled.

The CXD3017Q has 2 types of gain-up filter structures in TRK gain-up mode which can be selected by setting
D16 of $1. (See Table 4-17.)

SLD Servo

The SLD MOV (sled move) output, composed of a basic value from 6 bits (D13 to D8) of $37, is determined by
multiplying this value by 1x, 2x, 3x, or 4x set using D17 and D16 when D18 = D19 = 0 is set with $3. (See
Table 4-10.)

SLD MOV must be performed continuously for 50us or more. In addition, if the LOCK input signal goes low
when the SLD servo is on, the SLD servo turns off.

Note) When the LOCK signal is low, the TRK servo switches to gain-up mode and the SLD servo is turned off.
These operations are disabled by setting D6 (LKSW) of $38 to 1.

Register name| Command | D23 to D20 | D19 to D16
0 0 0 0 | SLED KICK LEVEL (basic value x £1)
0 0 0 1 | SLED KICK LEVEL (basic value x £2)
0 0 1 0 | SLED KICK LEVEL (basic value x £3)
0 0 11 | SLED KICK LEVEL (basic value x £4)

3 SELECT 0011

Table 4-10
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84-9. MIRR and DFCT Signal Generation

The RF signal obtained from the RFDC pin is sampled at approximately 1.4MHz (when MCK = 128Fs) and
loaded. The MIRR and DFCT signals are generated from this RF signal.

MIRR Signal Generation

The loaded RF signal is applied to peak hold and bottom hold circuits.

An envelope is generated from the waveforms generated in these circuits, and the MIRR comparator level is
generated from the average of this envelope waveform.

The MIRR signal is generated by comparing the waveform generated by subtracting the bottom hold value
from the peak hold value with this MIRR comparator level. (See Fig. 4-11.)

The bottom hold speed and mirror sensitivity can be selected from four values using D7 and D6, and D5 and

D4, respectively, of $3C.
A

Peak Hold /\/\I/_\

Bottom Hold \/\/\/\| /_/L

Peak Hold MIRR Comp
— Bottom Hold s : - (Mirror comparator level)
A A | L H
MIRR |_|
L

Fig. 4-11

DFCT Signal Generation

The loaded RF signal is input to two peak hold circuits with different time constants, and the DFCT signal is
generated by comparing the difference between these two peak hold waveforms with the DFCT comparator
level. (See Fig. 4-12.)

The DFCT comparator level can be selected from four values using D13 and D12 of $3B.

- [MAAD
peak Hold1 T/—\ F

Peak Hold
—BottomHold  ----f-F-----mooe oS N SDF (Defect comparator level)
. . . H
DFCT
L

Fig. 4-12
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84-10. DFCT Countermeasure Circuit

The DFCT countermeasure circuit maintains the directionality of the servo so that the servo does not become
easily dislocated due to scratches or defects on discs.

Specifically, this operation is achieved by detecting scratches and defects with the DFCT signal generation circuit,
and when DFCT goes high, applying the low-frequency component of the error signal before DFCT went high to
the FCS and TRK servo filter inputs. (See Fig. 4-13.)

In addition, these operations are activated by the default. They can be disabled by setting D7 (DFSW) of $38 to 1.

Hold filter
Error signal Input register Hold register EN
DFCT ———
M Servo filter
—o0
Fig. 4-13

84-11. Anti-Shock Circuit

When vibrations occur in the CD player, this circuit forces the TRK filter to switch to gain-up mode so that the
servo does not become easily dislocated. This circuit is for systems which require vibration countermeasures.
Concretely, vibrations are detected using an internal anti-shock filter and comparator circuit, and the gain is
increased. (See Fig. 4-14.)

The comparator level is fixed to 1/16 of the maximum comparator input amplitude. However, the comparator
level is practically variable by adjusting the value of the anti-shock filter output coefficient K35.

This function can be turned on and off by D19 of $1 when the brake circuit (described hereafter) is off. (See
Table 4-17.)

This circuit can also support an external vibration detection circuit, and can set the TRK servo filter to gain-up
mode by inputting high level to the ATSK pin.

When the upper 4 bits of the command register are 1 (h), vibration detection can be monitored from the SENS
pin. It can also be monitored from the ATSK pin by setting $3F command ASOT to 1.

ATSK

Anti shock
T filter Comparator .
TRK Gain Up .
filter :
TRK :
PWM Gen. H
TRK Gain Normal —\ :
filter :

Fig. 4-14
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84-12. Brake Circuit

Immediately after a long distance track jump it tends to be hard for the actuator to settle and for the servo to
turn on.

The brake circuit prevents these phenomenon.

In principle, the brake circuit uses the tracking drive as a brake by cutting the unnecessary portions utilizing the
180° offset in the RF envelope and tracking error phase relationship which occurs when the actuator traverses
the track in the radial direction from the inner track to the outer track and vice versa. (See Figs. 4-15 and 4-16.)
Concretely, this operation is achieved by masking the tracking drive using the TRKCNCL signal generated by
loading the MIRR signal at the edge of the TZC (Tracking Zero Cross) signal.

The brake circuit can be turned on and off by D18 of $1. (See Table 4-17.)

In addition, the low frequency for the tracking drive after masking can be boosted. (SFBK1, 2 of $34B)

Inner track — Outer track Quter track — Inner track
‘SX/IVIE‘?I\E\F{ Servo ON \?,\%\;EXAVPD Servo ON
TRK | TRK ‘ '
DRV J_\_W -ees | DRV LI_M - |
T U e NN
Trace | ! Trace 1 1
MIRR B e T e A s A e R MIRR B e T e A s A e IR
, / N\ /N / N\ /N
TE TN NSNS\ BT
Eige S S S S S S Lage L N N S S S S
TRKCNCL I I L TRKCNCL o T e e O
TRKDRV o
(SFBK OFF) U U U N\ TRK DRV 0. \n_/ \/ ./ \/
(SFBK OFF)
TRKDRV =~ o
(SFBKON) " VAV VY TRKDRV 4 _ W
(SFBK ON)
SENS |—| |—| SENS
TZC out —| |_| TZC out —I—l_l—l_l—l_l—l_
Fig. 4-15 Fig. 4-16
Register | ~mmand | D23 to D20 | D19 to D16
name
10 00O ANTI SHOCK ON
0 OOoQOd ANTI SHOCK OFF
01 00O BRAKE ON
. TRACKING | o o, | 0 OO0 | BRAKE OFF
CONTROL 00 0 O | TRACKING GAIN NORMAL
00O 1 0O | TRACKING GAIN UP
goo 1 TRACKING GAIN UP FILTER SELECT 1
gooOd o TRACKING GAIN UP FILTER SELECT 2

Table 4-17 [t don't care

—80 -



SONY CXD3017Q

84-13. COUT Signal

The COUT signal is output to count the number of tracks during traverse, etc. It is basically generated by
loading the MIRR signal at both edges of the TZC signal. The used TZC signal can be selected from among
three different phases according to the COUT signal application.

*« HPTZC: For 1-track jumps
Fast phase COUT signal generation with a fast phase TZC signal. (The TZC phase is advanced by
a cut-off 1kHz digital HPF; when MCK = 128Fs.)

« STZC: For COUT generation when MIRR is externally input and for applications other than COUT generation.
This is generated by sampling the TE signal at 700kHz. (when MCK = 128Fs)

*« DTZC: For high-speed traverse
Reliable COUT signal generation with a delayed phase STZC signal.

Since it takes some time to generate the MIRR signal, it is necessary to delay the TZC signal in accordance
with the MIRR signal delay during high-speed traverse.
The COUT signal output method is switched with D15 and D14 of $3C.
When D15 = 1: STZC
When D15 =0 and D14 = 0: HPTZC
When D15 =0and D14 = 1: DTZC
When DTZC is selected, the delay can be selected from two values with D14 of $36.

84-14. Serial Readout Circuit

The following measurement and adjustment results specified beforehand by serial command $39 can be read
out from the SENS pin by inputting the readout clock to the SCLK pin. (See Fig. 4-18, Table 4-19 and
"Description of SENS Signals".)

Specified commands
$390C: VC AVRG measurement result $3953: FCS AGCNTL coefficient result
$3908: FE AVRG measurement result $3963: TRK AGCNTL coefficient result
$3904: TE AVRG measurement result $391C: TRVSC adjustment result
$391F: RF AVRG measurement result $391D: FBIAS register value

XLAT
tspw

j«—— tDLS —>fe—>

SCLK [ N A = I N

f«— 1/fsclk —
e G GE G GE G
Fig. 4-18
Item Symbol Min. Typ. Max. Unit
SCLK frequency fscLk 16 MHz
SCLK pulse width tspw 31.3 ns
Delay time tos 15 ps
Table 4-19

During readout, the upper 8 bits of the command register must be 39 (h).
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84-15. Writing to Coefficient RAM

The coefficient RAM can be rewritten by $34. All coefficients have default values in the built-in ROM, and
transfer from the ROM to the RAM is completed approximately 40us (when MCK = 128Fs) after the XRST pin
rises. (The coefficient RAM cannot be rewritten during this period.)

After that, the characteristics of each built-in filter can be finely adjusted by rewriting the data for each address
of the coefficient RAM.

The coefficient rewrite command is comprised of 24 bits, with D14 to D8 of $34 as the address (D15 = 0) and
D7 to DO as the data. Coefficient rewriting is completed 11.3us (when MCK = 128Fs) after the command is
received. When rewriting multiple coefficients continuously, be sure to wait 11.3us (when MCK = 128Fs)
before sending the next rewrite command.

84-16. PWM Output

FCS, TRK and SLD PWM format outputs are described below.
In particular, FCS and TRK use a double oversampling noise shaper.
Timing Chart 4-20 and Fig. 4-21 show examples of output waveforms and drive circuits.

MCK
(5.6448MHz) t+ t t t 1 1 1

Output value +A Output value —A Output value 0
SLD

- BAMCK———————— >+ B4tMCK >+ BAtMCK———————————>

SFDR  _ [« Atmck ——»]

SRDR 1 P—vtv—
FCS/TRK
“—— 32tMCK —— i 32MCK—— > 32HMCK—— > 32MCK — > 32tMCK——— > 32tMCk——»
FFDR/ ‘ | !
TFDR e A ’l—"‘ 4’IA : ; :
: 7'[MCK ?IMCK : : :
FRDR/ 1 — I Pu— 1
TRDR ) A A 1
7tMCK 7tMCK
tmek = __1 . 180ns
5.6448MHz o
Timing Chart 4-20
Vcc
A
R
R
RDRo© Ay > DRV
FDR *
R R
VEE

Fig. 4-21. Drive Circuit
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84-17. Servo Status Changes Produced by LOCK Signal

When the LOCK signal becomes low, the TRK servo switches to the gain-up mode and the SLD servo turns off
in order to prevent SLD free-running.

Setting D6 (LKSW) of $38 to 1 deactivates this function.

In other words, neither the TRK servo nor the SLD servo change even when the LOCK signal becomes low.
This enables microcomputer control.

84-18. Description of Commands and Data Sets

$34
D15 | D14 | D13 | D12 (D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 | KA6 | KAS | KA4 | KA3 | KA2 | KAl | KAO | KD7 | KD6 | KD5 | KD4 | KD3 | KD2 | KD1 | KDO

When D15 = 0.
KAG6 to KAO: Coefficient address
KD7 to KDO: Coefficient data

$348 (preset: $348 000)
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 0 0 0 0 |PFOKL1|PFOKO| O 0 0 MRS |[MRT1|MRTO| O 0

These commands set the FOK signal hold time. See $3B for the FOK slice level.
These are the values when MCK = 128Fs, and the hold time is inversely proportional to the MCK setting.

PFOK1 | PFOKO Processing

0 0 High when the RFDC value is higher than the FOK slice level, low when lower than the
FOK slice level.

0 1 High when the RFDC value is higher than the FOK slice level, low when continuously
lower than the FOK slice level for 4.35ms or more.

1 0 High when the RFDC value is higher than the FOK slice level, low when continuously
lower than the FOK slice level for 10.16ms or more.

1 1 High when the RFDC value is higher than the FOK slice level, low when continuously
lower than the FOK slice level for 21.77ms or more.

MRS: This command switches the time constant for generating the MIRR comparator level of the MIRR

generation circuit.

When 0, the time constant is normal. (default)

When 1, the time constant is longer than normal.

The time during which MIRR = high due to the effects of RFDC signal pulse noise, etc., can be
suppressed by setting MRS = 1.

MRT1, O: These commands limit the time while MIRR = high.
MRT1 MRTO | MIRR maximum time [ms]
U 0 0 No time limit
0 1 1.10
1 0 2.20
1 1 4.00
I preset
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$34B (preset: $34B 000)

D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO
1 0 1 1 |[SFBK1|SFBK2| O 0 0 0 0 0 0 0 0 0

The low frequency can be boosted for brake operation.
See 84-12 for brake operation.

SFBK1: When 1, brake operation is performed by setting the LowBooster-1 input to 0.
This is valid only when TLB1ON = 1. Preset is 0.

SFBK2: When 1, brake operation is performed by setting the LowBooster-2 input to 0.
This is valid only when TLB2ON = 1. Preset is 0.

$34C (preset: $34C 000)

Di5| D14 | D13 | D12 | D11 | D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 1 0 O | THBON| FHBON|TLBION|FLBION| TLB2ON| O |HBST1|HBSTO|LB1S1(LB1S0|LB2S1|LB2S0

These bits turn on the boost function. (See 84-20. Filter Composition.)
There are five boosters (three for the TRK filter and two for the FCS filter) which can be turned on and off
independently.

THBON: When 1, the high frequency is boosted for the TRK filter. Preset is 0.
FHBON: When 1, the high frequency is boosted for the FCS filter. Preset is 0.
TLB1ON: When 1, the low frequency is boosted for the TRK filter. Preset is 0.
FLB1ON: When 1, the low frequency is boosted for the FCS filter. Preset is O.
TLB2ON: When 1, the low frequency is boosted for the TRK filter. Preset is 0.

The difference between TLB1ON and TLB2ON is the position where the low frequency is boosted.
For TLB1ON, the low frequency is boosted before the TRK jump, and for TLB2ON, after the TRK jump.

The following commands set the boosters. (See §4-20. Filter Composition.)

HBST1, HBSTO: TRK and FCS HighBooster setting.
HighBooster has the configuration shown in Fig. 4-22a, and can select three different
combinations of coefficients BK1, BK2 and BK3. (See Table 4-23a.)
An example of characteristics is shown in Fig. 4-24a.
These characteristics are the same for both the TRK and FCS filters.
The sampling frequency is 88.2kHz (when MCK = 128Fs).

LB1S1, LB1SO: TRK and FCS LowBooster-1 setting.
LowBooster-1 has the configuration shown in Fig. 4-22b, and can select three different
combinations of coefficients BK4, BK5 and BK6. (See Table 4-23b.)
An example of characteristics is shown in Fig. 4-24b.
These characteristics are the same for both the TRK and FCS filters.
The sampling frequency is 88.2kHz (when MCK = 128Fs).

LB2S1, LB2S0: TRK LowBooster-2 setting.
LowBooster-2 has the configuration shown in Fig. 4-22c, and can select three different
combinations of coefficients BK7, BK8 and BK9. (See Table 4-23c.)
An example of characteristics is shown in Fig. 4-24c.
This booster is used exclusively for the TRK filter.
The sampling frequency is 88.2kHz (when MCK = 128Fs).

Note) Fs = 44.1kHz
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HighBooster setting
HBST1 | HBSTO
BK1 BK2 BK3
0 — -120/128 96/128 2
1 0 -124/128 112/128 2
1 1 -126/128 120/128 2
Fig. 4-22a Table 4-23a
LowBooster-1 setting
LB1S1 | LB1SO
BK4 BK5 BK6
0 —255/256  1023/1024 1/4
1 0 -511/512  2047/2048 1/4
1 1 —1023/1024 4095/4096 1/4
Fig. 4-22b Table 4-23b
LowBooster-2 setting
LB2S1 | LB2SO
BK7 BK8 BK9
0 — —255/256  1023/1024 1/4
1 0 —511/512  2047/2048 1/4
1 1 —1023/1024 4095/4096 1/4
Fig. 4-22c Table 4-23c
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Fig. 4-24a. Servo HighBooster characteristics [FCS, TRK] (MCK = 128Fs)
(1) HBST1=0 (2)HBST1=1, HBSTO =0 (3)HBST1=1,HBSTO=1
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Fig. 4-24b. Servo LowBooster-1 characteristics [FCS, TRK] (MCK = 128Fs)

(1) LB1S1=0 (2) LB1S1=1,LB1S0=0 (3)LB1S1=1,1LB1S0=1
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Fig. 4-24c. Servo LowBooster-2 characteristics [TRK] (MCK = 128Fs)

(1) LB2s1=0 (2)LB2S1=1,LB2S0 =0 (3)LB2S1=1,LB2S0=1
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$34E (preset: $34E000)

D15 | D14 | D13 | D12 |D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

1 1 1 O |IDFSL3|IDFSL2|IDFSL1{IDFSLO| O O |[IDFT1|IDFTO| O 0 0 |INVRFDC

IDFSL3: New DFCT detection output setting.
When 0, only the DFCT signal described in 84-9 is detected and output from the DFCT pin.
(default)
When 1, the DFCT signal described in 84-9 and the new DFCT signal are switched and output
from the DFCT pin.
The switching timing is as follows.
When the 8§4-9 DFCT signal is low, the new DFCT signal is output from the DFCT pin.
When the 84-9 DFCT signal is high, this DFCT signal is output from the DFCT pin.
In addition, the time at which the new DFCT signal can be output after the 84-9 DFCT signal
switches to low can also be set. (See IDFT1, 0 of $34E.)

IDFSL3 | 84-9 DFCT DFCT pin
0 84-9 DFCT
0 H 84-9 DFCT
1 L New DFCT
1 H 84-9 DFCT
IDFSL2: New DFCT detection time setting.

DFCT = high is held for a certain time after new DFCT detection. This command sets that time.
When 0, a long hold time. (default)
When 1, a short hold time.
IDFSL1: New DFCT detection sensitivity setting.
When 0, a high detection sensitivity. (default)
When 1, a low detection sensitivity.
IDFSLO: New DFCT release sensitivity setting.
When 0, a high release sensitivity. (default)
When 1, a low release sensitivity.
IDFT1, O: These commands set the time at which the new DFCT signal can be output (output prohibited
time) after the 84-9 DFCT signal switches to low.

IDFT1 IDFTO | New DFCT signal output prohibited time
O 0 0 204.08ps
0 1 294.78us
1 0 408.16ps
1 1 612.24us

I preset

INVRFDC: RFDC signal polarity inverted input setting.
When 0, the RFDC signal polarity is set to non-inverted. (default)
When 1, the RFDC signal polarity is set to inverted.
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$34F

D15 | b14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO

1 1 1 1 1 0 |FBLO|FBL8|FBL7|FBL6|FBL5|FBL4 |FBL3|FBL2|FBL1| —

When D15 = D14 = D13 = D12 = D11 =1 ($34F)
D10=0
FBIAS LIMIT register write
FBL9 to FBL1: Data; data compared with FB9 to FB1, FBL9 = MSB.
When using the FBIAS register in counter mode, counter operation stops when the
value of FB9 to FB1 matches with FBL9 to FBL1.

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

1 1 1 1 0 1 FB9 | FB8 | FB7 | FB6 | FBS | FB4 | FB3 | FB2 | FB1 | —

When D15 = D14 = D13 = D12 = 1 ($34F)
D11=0,Dl10=1
FBIAS register write
FB9 to FB1: Data; two's complement data, FB9 = MSB.
For FE input conversion, FB9 to FB1 = 011111111 corresponds to 255/256 x Vbp/4
and FB9 to FB1 = 100000000 to —256/256 x Vob/4 respectively. (Vop: supply voltage)

D15| D14 |D13 |D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1 1 1 1 0 0O |TV9 |TV8 | TV7 | TV6 | TVS | TV4 | TV3 | TV2 | TV1 | TVO
When D15 = D14 = D13 = D12 = 1 ($34F)

D11=0,D10=0

TRVSC register write

TV9to TVO: Data; two's complement data, TV9 = MSB.

For TE input conversion, TV9 to TVO = 0011111111 corresponds to 255/256 x Vbp/4
and TV9 to TV0 = 1100000000 to —256/256 x Vbb/4 respectively. (Vop: supply voltage)

Notes) « When the TRVSC register is read out, the data length is 9 bits. At this time, data corresponding to
each bit TV8 to TVO during external write are read out.

« When reading out internally measured values and then writing these values externally, set TV9 the
same as TV8.
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$35 (preset: $35 58 2D)
D15 | D14 | D13 | D12 |D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FT1 | FTO | FS5 | FS4 | FS3 | FS2 | FS1 | FSO | FTZ | FG6 | FG5 | FG4 | FG3 | FG2 | FG1 | FGO
FT1, FTO, FTZ: Focus search-up speed
Default value: 010 (0.673 x VbbV/s)
Focus drive output conversion
FT1 FTO FTZ Focus search speed [V/s]
0 0 0 1.35 x Vbp
O 0 1 0 0.673 x VbD
1 0 0 0.449 x VVbp
1 1 0 0.336 x Vbp
0 0 1 1.79 x Vbp
0 1 1 1.08 x Vbp
1 0 1 0.897 x Vbp
1 1 1 0.769 x Vbp
(1 preset, Vob: PWM driver supply voltage
FS5 to FSO: Focus search limit voltage
Default value: 011000 ((1 + 24/64) x Vob/2, Voo: PWM driver supply voltage)
Focus drive output conversion
FG6 to FGO:  AGF convergence gain setting value
Default value: 0101101
$36 (preset: $36 OE 2E)
D15 | D14 | D13 | D12 |D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 |[DTZC| TJ5 | TJ4 | TJ3 | TJ2 | TI1 | TIO |SFIP| TG6 | TG5 | TG4 | TG3 | TG2 | TG1 | TGO
DTZC: DTZC delay (8.5/4.25us, when MCK = 128Fs)
Default value: 0 (4.25pus)
TJ5 to TJO: Track jump voltage
Default value: 001110 ((1 + 14/64) x Vbb/2, Vob: PWM driver supply voltage)
Tracking drive output conversion
SFJP: Surf jump mode on/off
The tracking PWM output is generated by adding the tracking filter output and TJReg (TJ5 to
TJO), by setting D7 to 1 (on)
TG6 to TGO:  AGT convergence gain setting value

Default value: 0101110
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$37 (preset: $37 50 BA)
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
FZSH|FZSL| SM5 | SM4 | SM3 | SM2 | SM1 | SMO | AGS | AGJ |AGGF|AGGT|AGV1|AGV2|AGHS|AGHT

FZSH, FZSL: FZC (Focus Zero Cross) slice level

SM5 to SMO:

AGS:

AGJ:

AGGF:

AGGT:

AGV1:

AGV2:

AGHS:

AGHT:

FZSH FzZSL Slice level
0 0 1/4 x Vpp/2
O 0 1 1/8 x VVop/2
1 0 1/16 x Vbp/2
1 1 1/32 x Vbp/2

Default value: 01 (1/8 x Vop/2, Vob: supply voltage); FE input conversion

O preset

Sled move voltage

Default value: 010000 ((1 + 16/64) x Vob/2, Voo: PWM driver supply voltage)
Sled drive output conversion

AGCNTL self-stop on/off

Default value: 1 (on)

AGCNTL convergence completion judgment time during low sensitivity adjustment (31/63ms,

when MCK = 128Fs)

Default value: 0 (63ms)

Focus AGCNTL internally generated sine wave amplitude (small/large)
Default value: 1 (large)

Tracking AGCNTL internally generated sine wave amplitude (small/large)
Default value: 1 (large)

FE/TE input conversion

0 (small) | 1/32 x Vob/2
1 (large)t| 1/16 x Voo/2

0 (small) | 1/16 x Vob/2
1 (large)t| 1/8 x Voo/2

AGGF

AGGT

I preset

AGCNTL convergence sensitivity during high sensitivity adjustment; high/low
Default value: 1 (high)

AGCNTL convergence sensitivity during low sensitivity adjustment; high/low

Default value: 0 (low)

AGCNTL high sensitivity adjustment on/off

Default value: 1 (on)

AGCNTL high sensitivity adjustment time (128/256ms, when MCK = 128Fs)

Default value: 0 (256ms)
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$38 (preset: $38 00 00)

D15 | D14 | D13 (D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
VCLM|VCLC| FLM |FLCO|RFLM|RFLC| AGF | AGT |DFSW|LKSW|TBLM|TCLM|FLC1|TLC2|TLC1|TLCO

DC offset cancel. See §4-3.

UveLm: VC level measurement (on/off)

VCLC: VC level compensation for FCS In register (on/off)
UFLM: Focus zero level measurement (on/off)

FLCO: Focus zero level compensation for FZC register (on/off)
URFLM: RF zero level measurement (on/off)

RFLC: RF zero level compensation (on/off)

Automatic gain control. See §4-6.
AGF: Focus auto gain adjustment (on/off)
AGT: Tracking auto gain adjustment (on/off)

Misoperation prevention circuit
DFSW: Defect disable switch (on/off)
Setting this switch to 1 (on) disables the defect countermeasure circuit.
LKSW: Lock switch (on/off)
Setting this switch to 1 (on) disables the sled free-running prevention circuit.

DC offset cancel. See §4-3.

TBLM: Traverse center measurement (on/off)
Orewm: Tracking zero level measurement (on/off)
FLC1: Focus zero level compensation for FCS In register (on/off)
TLC2: Traverse center compensation (on/off)
TLCL: Tracking zero level compensation (on/off)
TLCO: VC level compensation for TRK/SLD In register (on/off)

Note) Commands marked with Oare accepted every 2.9ms. (when MCK = 128Fs)
All commands are on when 1.
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$39 (preset: $390000)
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
DAC | SD6 | SD5 | SD4 | SD3 | sD2 | SD1 | SDO 0 0 0 0 0 0 0 0

When $3A command SVDA =0

DAC: Serial data readout DAC mode setting.
When 0, serial data cannot be read out. (default)
When 1, serial data can be read out.
SD6 to SDO:  These bits select the serial readout data.
D14 | D13 | D12 | D11 | D10 | D9 | D8 ~eadout data Readout data
SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO length
1 Coefficient RAM address Coefficient RAM data 8 bits
0 1 Data RAM address Data RAM data 16 bits
0 0 1 1 1 1 1 RF AVRG register 8 bits
0 0 1 1 1 1 0 RFDC input signal 8 bits
0 0 1 1 1 0 1 FCS Bias register 9 bits
0 0 1 1 1 0 0 TRVSC register 9 bits
0 0 1 0 1 0 0 DFCT count 8 bits
0 0 1 0 0 1 1 RFDC (Bottom) 8 bits
0 0 1 0 0 1 0 | RFDC (Peak) 8 bits
0 0 1 0 0 0 1 RFDC (Peak — Bottom) 8 bits
0 0 0 1 1 O O | VC AVRG register 9 bits
0 0 0 1 0 O O | FE AVRG register 9 bits
0 0 0 0 1 O O | TE AVRG register 9 bits
0 0 0 0 0 1 1 FE input signal 8 bits
0 0 0 0 0 1 0 TE input signal 8 bits
0 0 0 0 0 0 1 SE input signal 8 bits
0 0 0 0 0 0 0 VC input signal 8 bits
(1 don't care

Note) When $3A SVDA is changed, select the readout data again.
The DFCT count counts the number of times the DFCT signal rises while $3994 is set.
Readout outputs the DFCT count at that time.
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When $3A command SVDA =1

DAC: This command selects whether to set readout data for the left or right channel.
When 0, right channel readout data is selected. (default)
When 1, left channel readout data is selected.

SD6 to SDO:  These bits select the data to be output from the left or right channel.

D14 | D13 | D12 | D11 | D10 | D9 | D8 Readout data
SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO Readout data length
0 1 Data RAM address Data RAM data 16 bits
0 0 1 1 1 1 1 RF AVRG register 8 bits
0 0 1 1 1 1 0 RFDC input signal 8 bits
0 0 1 1 1 0 1 FCS Bias register 9 bits
0 0 1 1 1 0 0 | TRVSC register 9 bits
0 0 0 1 1 O O | VC AVRG register 9 bits
G o 0 0 1 0 O 0 | FE AVRG register 9 bits
2 o 0 0 0 1 O 0 | TE AVRG register 9 bits
0 0 0 0 0 1 1 FE input signal 8 bits
0 0 0 0 0 1 0 | TE input signal 8 bits
0 0 0 0 0 0 1 SE input signal 8 bits
0 0 0 0 0 0 0 | VCinput signal 8 bits
O don't care

0 Right channel preset

2 Left channel preset

Note) Coefficient RAM data cannot be output from the audio DAC side.
Do not output RFDC (peak, bottom, peak-bottom) or the DFCT count from the audio
DAC side.
When $3A SVDA is changed, select the readout data again.
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$3A (preset: $3A0000)

D15 | D14

D13 | D12 | D11 (D10 | D9 | D8 | D7 | b6 | D5 | D4 | b3 | D2 | D1 | DO

0 |FBON

0 0 0 0 |FIFZC| 0 |FPS1|FPSO|TPS1|TPSO|SVDA| O 0 0

FBON:

FIFZC:

FPS1, FPSO:
TPS1, TPSO:

SVDA:

FBIAS (focus bias) register operation setting.

FBON
0 FBIAS (focus bias) register addition off.

Processing

1 FBIAS (focus bias) register addition on.

This selects the FZC slice level setting command.

When 0, the FZC slice level is determined by the $37 FZSH and FZSL setting values. (default)
When 1, the FZC slice level is determined by the $3F8 FIFZB3 to FIFZB0 and FIFZA3 to
FIFZAO setting values.

This allows more detailed setting and the addition of hysteresis compared to the $37 FZSH and
FZSL setting.

Gain setting when transferring data from the focus filter to the PWM block.

Gain setting when transferring data from the tracking filter to the PWM block.

These are effective for increasing the overall gain in order to widen the servo band, etc.
Operation when FPS1, FPSO0 (TPS1, TPS0) = 00 is the same as usual (7-bit shift). However,
6dB, 12dB and 18dB can be selected independently for focus and tracking by setting the
relative gain to 0dB when FPS1, FPSO (TPS1, TPSO0) = 00.

FPS1 FPSO Relative gain TPS1 TPSO Relative gain

0dB 0dB U

+6dB

+12dB +12dB

0 0 0 0
0 1 +6dB 0 1
1 0 1 0
1 1 +18dB 1 1 +18dB

[1 preset

This allows the data set by the $39 command to be output through the audio DAC.
When 0, audio is output. (default)
When 1, the data set by the $39 command is output.
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$3B (preset: $3B EOQ 50)

D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO
SFO2|SFO1|SDF2|SDF1|MAX2|MAX1|SFOX| BTF |D2V2|D2V1|D1V2|D1Vl| O 0 0 0

SFOX, SFO2, SFOL1:
FOK slice level
Default value: 011 (28/256 x Vbp/2, Vbp = supply voltage)
RFDC input conversion

SFOX SFO2 SFO1 Slice level

0 0 0 16/256 x Vpp/2

0 0 1 20/256 x Vpb/2

0 1 0 24/256 x Vpb/2

a 0 1 1 28/256 x Vbb/2
1 0 0 32/256 x Vbb/2

1 0 1 40/256 x VVbp/2

1 1 0 48/256 x \/pp/2

1 1 1 56/256 x Vbb/2

[1 preset

SDF2, SDF1: DFCT slice level
Default value: 10 (0.0313 x VbD)
RFDC input conversion

SDF2 SDF1 Slice level
0 0 0.0156 x Vpp
0 1 0.0234 x Vpp
O 1 0 0.0313 x Vpp
1 1 0.0391 x Vbp

(I preset, Vob: supply voltage

MAX2, MAX1: DFCT maximum time (MCK = 128Fs)
Default value: 00 (no timer limit)

MAX2 MAX1 |DFCT maximum time
O 0 0 No timer limit
0 1 2.00ms
1 0 2.36
1 1 2.72
1 preset
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BTF:

D2v2, D2V1:

D1v2, D1V1:

Bottom hold double-speed count-up mode for MIRR signal generation

On/off (default; off)

On when 1.

Peak hold 2 for DFCT signal generation

Count-down speed setting

Default value: 01 (0.086 x Vbbo/ms, 44.1kHz)
[V/ms] unit items indicate RFDC input conversion; [kHz] unit items indicate the
operating frequency of the internal counter.

Count-down speed
D2v2 D2v1
[VIms] [kHZ]
0 0 0.0431 x Vbp 22.05
0 1 0.0861 x Vbp 441
1 0 0.172 x Vbp 88.2
1 1 0.344 x Vbp 176.4

O preset, Vob: supply voltage

Peak hold 1 for DFCT signal generation

Count-down speed setting

Default value: 01 (0.688 x Vbo/ms, 352.8kHz)
[V/Ims] unit items indicate RFDC input conversion; [kHz] unit items indicate the
operating frequency of the internal counter.

Count-down speed
D1v2 D1V1
[V/ms] [kHz]
0 0 0.344 x VVbp 176.4
0 1 0.688 x Vbp 352.8
1 0 1.38 x Vbb 705.6
1 1 2.75 x VoD 1411.2

O preset, Vop: supply voltage
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$3C (preset: $3C 00 80)

D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO

COSS|COTS|CETZ|CETF|COT2|COT1|{MOT2| 0 |BTS1|BTSO|MRC1MRCO O 0 0 0

COSS, COTS: These select the TZC signal used when generating the COUT signal.

COSS | COTs TZC
1 — STzZC
O 0 0 HPTZC
0 1 DTZC O preset, —: don't care
STZC is the TZC generated by sampling the TE signal at 700kHz. (when MCK = 128Fs)
DTZC is the delayed phase STZC. (The delay time can be selected by D14 of $36.)
HPTZC is the fast phase TZC passed through a HPF with a cut-off frequency of 1kHz.
See §4-13.

CETZ: Normally, the input from the TE pin enters the TRK filter and is used to generate the TZC
signal. However, the input from the CE pin can also be used. This function is for the center
error servo.

When 0, the TZC signal is generated by using the signal input to the TE pin.
When 1, the TZC signal is generated by using the signal input to the CE pin.
CETF: When 0, the signal input to the TE pin is input to the TRK servo filter.

When 1, the signal input to the CE pin is input to the TRK servo filter.

These commands output the TZC signal.

COT2, COT1: The COUT signal is replaced by the TZC signal. Concretely, the TZC signal is output from the
COUT pin and the TZC signal is used for auto sequence instead of the COUT signal.
COoT2 COT1 | COUT pin output
1 — STZC
0 1 HPTZC
O 0 CouT O preset, —: don't care
MOT2: The MIRR signal is replaced by the STZC signal. Concretely, the STZC signal is output from

the MIRR pin and the STZC signal is used for generating the COUT signal instead of the MIRR
signal.

These commands set the MIRR signal generation circuit.

BTS1, BTSO:

MRC1, MRCO:

These set the count-up speed for the bottom hold value of the MIRR generation circuit.

The time per step is approximately 708ns (when MCK = 128Fs). The preset value is BTS1 =1,
BTSO0 = 0 like the CXD2586R. These bits are valid only when BTF of $3B is 0.

These set the minimum pulse width for masking the MIRR signal of the MIRR generation circuit.
As noted in §4-9, the MIRR signal is generated by comparing the waveform obtained by
subtracting the bottom hold value from the peak hold value with the MIRR comparator level.
Strictly speaking, however, for MIRR to become high, these levels must be compared
continuously for a certain time. These bits set that time.

The preset value is MRC1 = 0, MRCO = 0 like the CXD2586R.

BTS1 | BTSO | Number of count-up steps per cycle MRC1|MRCO0O| Setting time [us]
0 0 1 0 0 |5669L
0 1 2 0 1 11.338
1 0 4 1 0 22.675
1 1 8 1 1 45.351

[0 preset (when MCK = 128Fs)
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$3D (preset: $3D 00 00)

D15 | D14 | D13 | D12 | D11 (D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | b2 | D1 | DO
SFID |[SFSK| THID | THSK|ABEF|TLD2 |TLD1|TLDO| O 0 0 0 0 0 0 0

SFID: SLED servo filter input can be obtained not from SLD in Reg, but from MOD, which is the TRK
filter second-stage output.

When the low frequency component of the tracking error signal obtained from the RF amplifier
is attenuated, the low frequency can be amplified and input to the SLD servo filter.

SFSK: Only during TRK servo gain up2 operation, coefficient K30 is used instead of KOO. Normally, the
DC gain between the TE input pin and MOD changes for TRK filter gain normal and gain up2,
and error occurs in the DC level at MOD. In this case, the DC level of the signal transmitted to
MOO can be kept uniform by adjusting the K30 value even during the above switching.

THID: TRK hold filter input can be obtained not from SLD in Reg, but from MOD, which is the TRK
filter second-stage output.

When signals other than the tracking error signal from the RF amplifier are input to the SE input
pin, the signal transmitted from the TE pin can be obtained as TRK hold filter input.

THSK: Only during TRK servo gain up2 operation, coefficient K46 is used instead of K40. Normally, the
DC gain between the TE input pin and MOD changes for TRK filter gain normal and gain up2,
and error occurs in the DC level at MOD. In this case, the DC level of the signal transmitted to
M18 can be kept uniform by adjusting the K46 value even during the above switching.

Usee "§4-20. Filter Composition" regarding the SFID, SFSK, THID and THSK commands.

ABEF: The focus error (FE) and tracking error (TE) can be generated internally.

When 0, the FE and TE signal input mode results. Input each error signal through the FE and
TE pins. (default)

When 1, the FE and TE signal generation mode results and the FE and TE signals are generated
internally.

TLD2 to O: These turn on and off SLD filter correction independently of the TRK filter.

See $38 (TLC2 to TLCO) and Fig. 4-3.
Traverse center correction
TLC2 TLD2
TRK filter SLD filter
U 0 — OFF OFF
0 ON ON
1
1 ON OFF
Tracking zero level correction
TLC1 TLD1
TRK filter SLD filter
U 0 — OFF OFF
0 ON ON
1
ON OFF
VC level correction
TLCO TLDO
TRK filter SLD filter
u 0 — OFF OFF
L 0 ON ON
ON OFF

1 preset, —: don't care
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* Input coefficient sign inversion when SFID =1 and THID =1

The preset coefficients for the TRK filter are negative for input and positive for output. With this, the CXD3017Q
outputs servo drives which have the reversed phase of input errors.

Negative input coefficient Positive output coefficient
O
TE K19 TRK filter K22
Negative input coefficient Positive output coefficient
SE K00 SLD filter K05
Positive input coefficient Positive output coefficient
TRK Hold K40 TRK Hold filter K45

When SFID = 1, the TRK filter negative input coefficient is applied to the SLD filter, so the SLD input coefficient
(K00) sign must be inverted. (For example, inverting the sign for coefficient KOO: EOh results in 20h.)
For the same reason, when THID = 1, the TRK hold input coefficient (K40) sign must be inverted.

Negative input coefficient Positive output coefficient
| . o
TE K19 TRK filter K22
/ MOD
Positive input coefficient Positive output coefficient

SE \ K0Q SLD filter K05

Negative input coefficient Positive output coefficient

TRK Hold \ ‘ K40 TRK Hold filter ‘ K45

UFor TRK servo gain normal
See 84-20. Filter Composition".
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$3E (preset: $3E 00 00)

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FANM|F1DM|F3NM|[F3DM|TINM [T1UM [T3NM |T3UM|DFIS [TLCD| 0 |LKIN |[COIN|MDFI|MIRI |XT1D
FINM, F1DM: Quasi double accuracy setting for FCS servo filter first-stage

On when 1; default is 0.
FAINM: Gain normal
F1DM: Gain down
TINM, T1UM: Quasi double accuracy setting for TRK servo filter first-stage
On when 1; default is 0.
T1INM: Gain normal
T1UM: Gain up
F3NM, F3DM: Quasi double accuracy setting for FCS servo filter third-stage
On when 1; default is 0.
Generally, the advance amount of the phase increases by partially setting the FCS servo third-
stage filter which is used as the phase compensation filter to double accuracy.
F3NM: Gain normal
F3DM: Gain down
T3NM, T3UM: Quasi double accuracy setting for TRK servo filter third-stage

On when 1; default is 0.

Generally, the advance amount of the phase increases by partially setting the TRK servo third-
stage filter which is used as the phase compensation filter to double accuracy.

T3NM: Gain normal

T3UM: Gain up

Note) Filter first- and third-stage quasi double accuracy settings can be set individually.
See "84-20 Filter Composition” at the end of this specification concerning quasi double accuracy.

DFIS:

TLCD:

LKIN:

COIN:

FCS hold filter input extraction node selection

0: MO5 (Data RAM address 05); default

1: M04 (Data RAM address 04)

This command masks the TLC2 command set by D2 of $38 only when FOK is low.
On when 1; defaultis O

When 0, the internally generated LOCK signal is output to the LOCK pin. (default)
When 1, the LOCK signal can be input from an external source to the LOCK pin.
When 0, the internally generated COUT signal is output to the COUT pin. (default)
When 1, the COUT signal can be input from an external source to the COUT pin.

The MIRR, DFCT and FOK signals can also be input from an external source.

MDFI:

MIRI:

XT1D:

When 0, the MIRR, DFCT and FOK signals are generated internally. (default)

When 1, the MIRR, DFCT and FOK signals can be input from an external source through the
MIRR, DFCT and FOK pins.

When 0, the MIRR signal is generated internally. (default)

When 1, the MIRR signal can be input from an external source through the MIRR pin.

MDFI | MIRI
0 0 MIRR, DFCT and FOK are all generated internally.
0 1 MIRR only is input from an external source.
1 — MIRR, DFCT and FOK are all input from an external source.

O preset, —: don't care

The input to the servo master clock is used without being frequency-divided by setting XT1D to 1.
This command takes precedence over the XTSL pin, XT2D and XT4D. See the description of $3F

for XT2D and XT4D.
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$3F (preset: $3F 00 10)
D15 | D14 | D13 | D12 |D11 |D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 |AGG4|XT4AD|XT2D|AGSD|DRR2|DRR1|DRRO| 0 |ASFG|FTQ | 1 |SRO1| 0 |AGHF|ASOT
AGG4: This varies the amplitude of the internally generated sine wave using the AGGF and AGGT

commands during AGC.
When AGG4 = 0, the default is used. When AGG4 = 1, the setting is as shown in the table below.

AGG4

AGGF

AGGT

Sin wave amplitude

FE input
conversion

TE input
conversion

1/32 x VVbp/2

1/16 x Vop/2U

1/16 x VVpb/2

1/8 x Vop/2U

1/64 x \Vpb/2

1/32 x \Vpb/2

1/16 x VVpb/2

Rk, |O| O

LR O(Fr,|O|FrL| O

1/8 x Vbp/2

(I preset, —: don't care

See $37 for AGGF and AGGT.
The presets are AGG4 =0,

AGGF =1 and AGGT =1.

XT4D, XT2D: MCK (digital servo master clock) frequency division ratio setting
This command forcibly sets the frequency division ratio to 1/4, 1/2 or 1/1 when MCK is generated.
See the description of $3E for XT1D. Also, see "84-2. Digital Servo Block Master Clock (MCK)".

AGSD:

XT1D XT2D XT4D | Frequency division ratio
0 0 0 According to XTSL
1 — — 1/1
0 1 — 1/2
0 0 1 1/4

(0 preset, —: don't care

This command is used to determine whether the result of the tracking auto gain adjustment is
reflected on the sled. See §4-6 for the auto gain adjustment.
When AGSD = 0, the result of the tracking auto gain adjustment is reflected on the sled.
In other words, the coefficient KO7 = K23. (preset)
When AGSD = 1, the result of the tracking auto gain adjustment is not reflected on the sled.

In other words, the coefficient KO7 is not affected by K23.
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DRR2 to DRRO: Partially clears the Data RAM values (0 write).

ASFG:

FTQ:

SRO1:

AGHF:
ASOT:

The following values are cleared when 1 (on) respectively; default is 0

DRR2: M08, M09, MOA

DRR1: MO0, M01, M02

DRRO: MO0, M01, M02 only when LOCK = low

Note) Set DRR1 and DRRO on for 50us or more.

When vibration detection is performed during anti-shock circuit operation, the FCS servo filter
is forcibly set to gain normal status.

On when 1; default is 0

The slope of the output during focus search is 1/4 the conventional output slope. On when 1;
defaultis O

This command is used to continuously externally output various data inside the digital servo
block which have been specified with the $39 command. (However, D15 (DAC) of $39 must
be setto 1.)

Digital output (SOCK, XOLT and SOUT) can be obtained from three specified pins by setting
this command to 1.

SRO1=1
SOCK | Output from LMUT pin.
XOLT | Output from WFCK pin.
SOUT | Output from RMUT pin.

This halves the frequency of the internally generated sine wave during AGC.

The anti-shock signal, which is internally detected, is output from the ATSK pin. Output when 1;
default is 0.

Vibration detection when a high signal is output for the anti-shock signal output.

—-104 -



SONY CXD3017Q

$3F8 (preset: $3F8800)

D15 | D14 | D13 | D12 | D11 |D10 | D9 | D8 | D7 | b6 | D5 | D4 | D3 | b2 | D1 | DO
1 0 0 0 |SYG3|SYG2|SYG1|SYGO|FIFZB3|FIFZB2|FIFZB1|FIFZBO |FIFZA3|FIFZA2 |FIFZAL|FIFZAO

SYG3 to SYGO: These simultaneously set the focus drive, tracking drive and sled drive output gains. See the
$CX commands for the spindle drive output gain setting.

SYG3 | SYG2 | SYG1 | SYGO GAIN
0 0 0 0 | 0(-dB)
0 0 0 1 | 0.125(-18.1dB)
0 0 1 0 | 0.250 (-12.0dB)
0 0 1 1 | 0.375(-8.5dB)
0 1 0 0 | 0.500 (-6.0dB)
0 1 0 1 | 0.625(-4.1dB)
0 1 1 0 | 0.750 (-2.5dB)
0 1 1 1 | 0.875(-1.2dB)

ol 1 0 0 0 | 1.000 (0.0dB)

1 0 0 1 | 1.125 (+1.0dB)
1 0 1 0 | 1.250 (+1.9dB)
1 0 1 1 | 1.375 (+2.8dB)
1 1 0 0 | 1.500 (+3.5dB)
1 1 0 1 | 1.625 (+4.2dB)
1 1 1 0 | 1.750 (+4.9dB)
1 1 1 1 | 1.875 (+5.5dB)

1 preset

FIFZB3 to FIFZBO:
This sets the slice level at which FZC changes from high to low.
FIFZA3 to FIFZAO:
This sets the slice level at which FZC changes from low to high.
The FIFZB3 to FIFZB0 and FIFZA3 to FIFZAO setting values are valid only when $3A FIFZC is 1.
Set so that the FIFZB3 to FIFZBO < FIFZA3 to FIFZAO.
Hysteresis can be added to the slice level by setting FIFZB3 to FIFZB0O < FIFZA3 to FIFZAO.

FIFZB3 to FIFZBO or FIFZA3 to FIFZAO setting value
32

FzC slice level =

x 0.5 x Vop [V]
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Description of Data Readout

SOCK
(5.6448MHz)

XOLT ——| : ;
(88.2kHz) ‘ 1 | l—
! ! MSB LSB:
1 i 8 bits data \ 1
! ' MSB LSB !
SouT | / 9 bits data \ |
! ' MSB LSB
\ / 16 bits data \
16-bit register
for serial/parallel 16-bit register
conversion for latch
SOUT >—— LSB LSB
j To the 7-segment LED
j To the 7-segment LED
MSB MSB
Sock »— > CLK CLK
Data is connected to the 7-segment LED
by 4-bits at a time. This enables Hex
display using four 7-segment LEDs.
XOLT

4l>—> To an oscilloscope, etc.

SOuUT Serial data input
DI/IA Analog
output
SOCK Clock input Offset adjustment,
gain adjustment
XOLT Latch enable input

Waveforms can be monitored with an oscilloscope using a serial
input-type D/A converter as shown above.
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84-19. List of Servo Filter Coefficients

<Coefficient Preset Value Table (1)>

ADDRESS | DATA CONTENTS
KOO EO SLED INPUT GAIN
K01 81 SLED LOW BOOST FILTER A-H
K02 23 SLED LOW BOOST FILTER A-L
K03 TF SLED LOW BOOST FILTER B-H
K04 6A SLED LOW BOOST FILTER B-L
K05 10 SLED OUTPUT GAIN
K06 14 FOCUS INPUT GAIN
KO7 30 SLED AUTO GAIN
K08 TF FOCUS HIGH CUT FILTER A
K09 46 FOCUS HIGH CUT FILTER B
KOA 81 FOCUS LOW BOOST FILTER A-H
KOB 1C FOCUS LOW BOOST FILTER A-L
KOC TF FOCUS LOW BOOST FILTER B-H
KOD 58 FOCUS LOW BOOST FILTER B-L
KOE 82 FOCUS PHASE COMPENSATE FILTER A
KOF TF FOCUS DEFECT HOLD GAIN
K10 4E FOCUS PHASE COMPENSATE FILTER B
K11 32 FOCUS OUTPUT GAIN
K12 20 ANTI SHOCK INPUT GAIN
K13 30 FOCUS AUTO GAIN
K14 80 HPTZC / Auto Gain HIGH PASS FILTER A
K15 77 HPTZC / Auto Gain HIGH PASS FILTER B
K16 80 ANTI SHOCK HIGH PASS FILTER A
K17 77 HPTZC / Auto Gain LOW PASS FILTER B
K18 00 Fix[
K19 F1 TRACKING INPUT GAIN
K1A TF TRACKING HIGH CUT FILTER A
K1B 3B TRACKING HIGH CUT FILTER B
K1C 81 TRACKING LOW BOOST FILTER A-H
K1D 44 TRACKING LOW BOOST FILTER A-L
K1E TF TRACKING LOW BOOST FILTER B-H
K1F 5E TRACKING LOW BOOST FILTER B-L
K20 82 TRACKING PHASE COMPENSATE FILTER A
K21 44 TRACKING PHASE COMPENSATE FILTER B
K22 18 TRACKING OUTPUT GAIN
K23 30 TRACKING AUTO GAIN
K24 TF FOCUS GAIN DOWN HIGH CUT FILTER A
K25 46 FOCUS GAIN DOWN HIGH CUT FILTER B
K26 81 FOCUS GAIN DOWN LOW BOOST FILTER A-H
K27 3A FOCUS GAIN DOWN LOW BOOST FILTER A-L
K28 TF FOCUS GAIN DOWN LOW BOOST FILTER B-H
K29 66 FOCUS GAIN DOWN LOW BOOST FILTER B-L
K2A 82 FOCUS GAIN DOWN PHASE COMPENSATE FILTER A
K2B 44 FOCUS GAIN DOWN DEFECT HOLD GAIN
K2C 4E FOCUS GAIN DOWN PHASE COMPENSATE FILTER B
K2D 1B FOCUS GAIN DOWN OUTPUT GAIN
K2E 00 Not used
K2F 00 Not used

UFix indicates that normal preset values should be used.
—-107 -



SONY

CXD3017Q

<Coefficient Preset Value Table (2)>

ADDRESS | DATA CONTENTS
K30 80 SLED INPUT GAIN (Only when TRK gain up2 is accessed with SFSK = 1.)
K31 66 ANTI SHOCK LOW PASS FILTER B
K32 00 Not used
K33 7F ANTI SHOCK HIGH PASS FILTER B-H
K34 6E ANTI SHOCK HIGH PASS FILTER B-L
K35 20 ANTI SHOCK FILTER COMPARATE GAIN
K36 7F TRACKING GAIN UP2 HIGH CUT FILTER A
K37 3B TRACKING GAIN UP2 HIGH CUT FILTER B
K38 80 TRACKING GAIN UP2 LOW BOOST FILTER A-H
K39 44 TRACKING GAIN UP2 LOW BOOST FILTER A-L
K3A 7F TRACKING GAIN UP2 LOW BOOST FILTER B-H
K3B 77 TRACKING GAIN UP2 LOW BOOST FILTER B-L
K3C 86 TRACKING GAIN UP PHASE COMPENSATE FILTER A
K3D 0D TRACKING GAIN UP PHASE COMPENSATE FILTER B
K3E 57 TRACKING GAIN UP OUTPUT GAIN
K3F 00 Not used
K40 04 TRACKING HOLD FILTER INPUT GAIN
K41 7F TRACKING HOLD FILTER A-H
K42 7F TRACKING HOLD FILTER A-L
K43 79 TRACKING HOLD FILTER B-H
K44 17 TRACKING HOLD FILTER B-L
K45 6D TRACKING HOLD FILTER OUTPUT GAIN
K46 00 TRACKING HOLD FILTER INPUT GAIN
(Only when TRK gain up2 is accessed with THSK = 1.)
K47 00 Not used
K48 02 FOCUS HOLD FILTER INPUT GAIN
K49 7F FOCUS HOLD FILTER A-H
K4A 7F FOCUS HOLD FILTER A-L
K4B 79 FOCUS HOLD FILTER B-H
K4C 17 FOCUS HOLD FILTER B-L
K4D 54 FOCUS HOLD FILTER OUTPUT GAIN
K4E 00 Not used
K4F 00 Not used
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SLD Servo fs =345Hz

TRK SERVO FILTER
Second-stage output

TRK
MOD AUTO Gain
oz >y 2
K07 <
SLD | > PwMm
In Reg

SLD MOV

Note) Set the MSB bit of the KO2 and K04 coefficients to 0.

HPTZC/Auto Gain fs = 88.2kHz

2-1
FCS Slice [ TZC Reg
InReg | ] AGFON (
2-1°| . IC M09 I¢ | | AUTO Gain

TRK Slice Reg

In Reg AGTON
AGFON
Sin ROM [ >0
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Anti Shock fs =88.2kHz
TRK Anti Shock
In Reg K35 Comp | Reg

AVRG fs = 88.2kHz

VC, TE, FE,
RFDC

TRK Hold fs = 345Hz

TRK SERVO FILTER

Second-stage output

MOD

SLD
In Reg

FCS Hold fs = 345Hz

FCS SERVO FILTER

First-stage output

M04

MO05

FCS SERVO FILTER
Second-stage output

Note) Set the MSB bit of the K34 coefficient to 0.
The comparator level is 1/16 the maximum amplitude of the comparator input.

AVRG Reg

THSK (only when TGup2 is used)

TRK
Hold Reg

Note) Set the MSB bit of the K42 and K44 coefficients to 0.

K2B when using the
FCS Gain Down filter

M12 FCS
Hold Reg 2

Note) Set the MSB bit of the K4A and K4C coefficients to 0.
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8§4-21. TRACKING and FOCUS Frequency Response

TRACKING frequency response

40 TTTTTTT T 180°
| NORMAL
""" GAIN UP
30
90°
— AT - = 21 G ~ =
T 20 P ¢ >
- L - -~ NN L k=
I ] 3 7 ){x & 0° g
(.? -“-\\__——’/ - e X E °
o 10 R g / [ ) °|-
_ -7~ S
V4 \
\\ // \‘ _900
0 N N \
N L \
_10 ~180°
2.1 10 100 1k 20k

f — Frequency [Hz]

When using the preset coefficients with the boost function off.

FOCUS frequency response

40 180°
T T T
NORMAL
sol—L ===~ GAIN DOWN
L 90°
_ Il 8
% 20 // ~ ) Gl 0 g"
8 P — B e b L, . 0 §
| 10 o =1 = d ’ ‘\ i
© 1) il &
\\\\h-——_4’ ‘\ _900
0
\)
‘\
-10 \J_180°
2.1 10 100 1k 20k

f — Frequency [Hz]

When using the preset coefficients with the boost function off.
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Package Outline Unit: mm
80PIN QFP (PLASTIC)
+0.35
1.5-0.15
+0.1
[116.0+04 L 0.127 - 0.05
+0.4
[]14.0-0.1 ) 01
61 40
o Q i
o i
o 1
o 1
o 1
o 1
o 1
o] =] 5)
[mim min| ITo]
[mim =val )
o 1
o 1
o 1
o 1
o 1
o 1
o 1
o O =] +0.15
80 rm 21 0.1-01
+0.15 20 N
0.3-0.1 °
Fany
| 0.24 (M) — -
0°to 10° o
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE QFP-80P-L03 LEAD TREATMENT SOLDER PLATING
EIAJ CODE QFP080-P-1414 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.6g
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