DATA SHEET S5L9250B

INTRODUCTION

The CD-ROM 48X 1 chip receives the input signal read from the CD-DA/VIDEO-CD/CD-ROM disc after handling
by the RF amplifier. The signal is input into the digital servo block which has a built-in DSP core, and goes
through focus and tracking adjustments. The RF signal input into a data path goes through the data slicer, PLL,
EFM demodulator, C1/C2 ECC and the audio handling block. In the case of a CD-DA, the signal is output through
the 1-bit DAC. In the case of a CD-ROM, the signal is input into an external CD-ROM controller for handling, then
transmitted to the host through the ATAPI I/F. Also, if you operate the CD-DA in audio buffering mode while
already in CAV mode, the signal is stored in the CD-ROM controller DRAM at high speed, then output at 1x from
the CD-ROM controller, after passing through the 1-bit DAC built-in to the S5L9250B.

FEATURES

Main Features

% Digital servo, CD-DSP, 1-bit DAC.

¥ 33.8688MHz crystal.

% Supports CLV 4X and 8X.

% Supports CAV MAX 16X, 20X, 24X, 32X, 40X, and 48X.
¥ Interrupt (SINTB)

% MICOM interface

Digital Servo Block

% Automatic adjusting feature (focus/tracking loop offset, balance, loop gain)
¥ Built-in AGC feature that adapts to work optimally with various disc types
¥ Built-in search algorithm for speed control

¥ Servo monitor signal generation (FOK, MIRROR, TZC, ANTI-SHOCK)
% Various loop filter coefficient selection by MICOM

¥ Built-in algorithm for handling defects/shocks

¥ Disc discriminating data out (FEpk, SBADpK)

¥ RF IC and serial interface

¥ Built-in 10-bit DAC (Focus/Tracking/SLD)

% OAK DSP core

CD Digital Signal Processing Block

% Wide capture range analog PLL

% Data Slicer using duty feedback method

% EFM demodulation

¥ Sync detection, protection, insertion

% CLV, CAV disc spindle motor control

¥% Cl/C2 ECC

¥% Built-in 16 K SRAM for ECC

% Subcode P - W handling feature

% CD-DA Audio handling feature

% SUB-Q De-interleaving & CRC check

¥ High speed data transmission support by CD-ROM decoder block for audio buffering (sync mode
selection between subcode sync and CD-DA data)

% Digital audio out block

¥ Subcode sync. Insertion, Protection
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1-Bit DAC
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16-bit & D digital-to-analog converter

On-chip analog postfilter

Filtered line-level outputs, linear phase filtering

90dB SNR

Sampling rate: 44.1kHz

Input rate 1Fs or 2Fs by normal mode/ double mode selection
Digital volume control by MICOM interface

On-chip voltage reference

Digital de-emphasis on/off, digital attenuation

Low clock jitter sensitivity

Technology & Gate Density
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0.35um mixed mode CMOS technology
3.3V power supply (internal core & analog)
5.0V power supply (digital 1/0)

Current used: 300mA

Package: 128QFP.

Core used: OAK DSP; ADC for servo use; DAC, 1-bit DAC; 16K SRAM.

Clock used:

1) 33.8688MHz & PLL clock (4.3218MHz * speed coeff.) ® DP part.

2) 33.8688MHz or 40MHz synthesized frequency ® servo part.
3) 16.9344MHz ® 1-bit DAC part.

ORDERING INFORMATION

Device

Package

Operating Temperature

S5L9250B01-Q0R0

128-QFP-1420C

-20°C - +75°C
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CD-ROM 48X 1 CHIP (DSP+SERVO+1-BIT DAC) BLOCK DIAGRAM
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PIN CONFIGURATION
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NOTES

1.
2.
3.

P1 - P23: Analog

P24 - P102: Digital
P103 - P128: Digital

LRCKI

SDATAI
VDDD1-VDD3I
BCKI
VSSD1-VSSI
SCORO
DVSS12-VSSOP
CK50M
DVDD11-VDD3I
WFCKO

SBSO
DBDD11-VDD50P
EXCK

DAOUT
DVSS11-VSSOP
BCKO

C2PO
DVSS10-VSSI
LRCKO
SDATAO

GFS

EFML/SL
DVSS9-VSSOP
CLVLOCK
PLCK/EMPH
PLOCK
DVDD8-VDD3lI
SCANEN
DVSS8-VSSI
ADO

AD1

AD2

AD3

AD4

AD5

AD6
DVDD7-VDD50OP
AD7
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DATA SHEET S5L9250B
PIN DESCRIPTION
Table 1. Pin Description
No Name Description Related | 1/0 Pad Type To/From
Block
1 VSSAl Analog ground (EQ controller) - P VSSA -
2 VREFI VREF input SERVO I PICA RF
3 VSSA2 Analog ground (for servo ADC use) - P VSSA -
4 RFRP RF envelope signal SERVO I PICA RF
5 RFCT RF envelope's center detection signal SERVO I PICA RF
6 SBAD FOK, DFCT generating SUB-BEAM ADD | SERVO I PICA RF
signal (E+F)
CEl ERROR signal for center servo use SERVO I PICA RF
TZCA TZC signal generating signal (=TE) SERVO I PICA RF
TE Tracking error signal SERVO I PICA RF
10 TELPF TE defect holding pin SERVO I PICA -
11 FE Focusing error signal SERVO I PICA RF
12 FELPF FE defect holding pin SERVO I PICA -
13 VCCAZ2 Analog 3.3V power (for servo ADC use) - P VCCA -
14 AOUT Analog out SERVO | O POBA MONI
15 PPUMP Pump out for PLL use (filter) SERVO | O POBA -
16 VSSA3 Analog ground (for servo DAC use) - P VSSA -
17 TRD Tracking drive signal (10-bit DAC) SERVO | O POBA DRV
18 FOD Focusing drive signal (10-bit DAC) SERVO | O POBA DRV
19 SLEDO Stepping control signal 0/DC motor SERVO 0 POBA DRV
control signal
20 SLED1 Stepping control signal 1 SERVO 0] POBA DRV
21 SPINDLE | Spindle controlling PWM output CLVv o POBA -
22 VREFO VREF out for driver IC SERVO | O POBA SLED
23 VCCA3 Analog 3.3V power (for DAC use) - P VCCA -
24 SMON Spindle motor on/off CLVv o PHOB4 MOTOR
25 DVSS1 Digital GND - P VSSOP -
(for output PAD + PRE driver)
26 GPIOO General purpose I/0 0 B PHBCT4
27 | STOP/GPIO | LIMIT switch/sled position sensor SERVO B PHBCT4 -
PSO0/general purpose 1/0
28 PS1/GPIO | Sled position sensor signal 1/general SERVO B PHBCT4 -
purpose I/O
29 FG Frequency generator signal (for CAV) CLV I PHIC MOTOR
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S51L.9250B DATA SHEET
Table 1. Pin Description (Continued)
No Name Description Related | 1/0 Pad Type To/From
Block

30 DIRROT Spindle disc rotation direction CLv I PHIC MOTOR

31 DVvDD2 Digital 3.3 V power (for internal logic - P VDD3I -
use)

32 RFEN RF data enable SERVO | O PHOB4 RF

33 RFDATA | RF serial data SERVO | O PHOB4 RF

34 RFCLK RF Interface clock SERVO | O PHOB4 RF

35 DVSS2 Digital ground (for internal logic use) - P VSSI -

36 DFCTI Defect detection signal SERVO I PHIS RF

37 TEST1 Test mode select TEST I PHICD50 -

38 DVDD1 Digital 5.0V power - P VDD50OP -
(for output PAD + PRE driver)

39 PWM1/ PWM (TPWMZ1) output SERVO B PHBCT4

GPIO (sled monitor)/general purpose I/O 3

40 CKO 33.8688MHz CK out 0] PHOB8SM

41 TEST2 Test mode select TEST I PHICD50 -

42 TEST3 Test mode select TEST I PHICD50 -

43 DVDD2A Digital 3.3V power (for servo SRAM use) - P VDD3I -

44 TEST4 Test mode select TEST I PHICD50 -

45 | TZCOIGPIO | Track zero cross signal/general purpose | SERVO B PHBCT4 MONI
I/O

46 | MIRR/GPIO | MIRROR signal/general purpose 1/0 SERVO B PHBCT4 MONI

47 PHOLD/ ATSC+DFCT+KICK signal/general SERVO | B PHBCT4 MONI

GPIO purpose I/O

48 DVSS4 Digital ground (for servo SRAM use) - P VSSI -

49 | COUT/GPIO | COUT signal/L_MIRR signal/general SERVO B PHBCT4 MONI
purpose I/O

50 | FOKB/ GPIO | FOCUSING ok signal/general purpose SERVO B PHBCT4 MICOM
I/O

51 SENSE Servo processor's status monitor signal SERVO | O PHOD4U MICOM

52 DVDD3 Digital 5.0V power - P VDD50OP -
(for output PAD + PRE driver)

53 Xl System clock signal input pin CLK I PHSOSCHF oscC

54 XO System clock signal output pin CLK O PHSOSCHF oscC

55 DVSS5 Digital ground - P VSSOP -
(for output PAD + PRE driver)

56 SINTB Microprocessor disc interrupt MICOM | O PHOB4 MICOM
(data processor)
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DATA SHEET S51L.9250B
Table 1. Pin Description (Continued)
No Name Description Related | 1/0 Pad Type To/From
Block

57 ZRST System reset MICOM I PHIS MICOM

58 | WRB/RWB | Microprocessor write strobe (INTEL)/ MICOM I PHISU50 MICOM
read-write strobe (MOTOROLA)

59 DVvDD4 Digital 3.3V power (for internal logic use) - P VDDa3I -

60 RDB/DSB | Microprocessor read strobe (INTEL)/ MICOM I PHISU50 MICOM
data strobe signal (MOTOROLA)

61 ALE/RSB | Microprocessor address latch enable/ MICOM I PHISU50 MICOM
address register select in indirect mod

62 DVSS7 Digital ground - P VSSOP -
(for output PAD + PRE driver)

63 CSB Chip select MICOM I PHISU50 MICOM

64 DVSS6 Digital ground (for internal logic use) - P VSSI -

65 AD7 Microprocessor address[7]/DATA BUS[7] [ MICOM B PHBCT4 MICOM

66 DVDD5 Digital 5.0V power - P VDD50OP -
(for output PAD + PRE drive)

67 AD6 Microprocessor address[6]/DATA BUS[6] | MICOM B PHBCT4 MICOM

68 AD5 Microprocessor address[5]/DATA BUS[5] [ MICOM B PHBCT4 MICOM

69 AD4 Microprocessor address[4]/DATA BUS[4] [ MICOM B PHBCT4 MICOM

70 AD3 Microprocessor address[3]/DATA BUS[3] [ MICOM B PHBCT4 MICOM

71 AD2 Microprocessor Address[2]/DATA BUS[2]| MICOM B PHBCT4 MICOM

72 AD1 Microprocessor Address[1]/DATA BUS[1]| MICOM B PHBCT4 MICOM

73 ADO Microprocessor Address[0]/DATA BUS[0]| MICOM B PHBCT4 MICOM

74 DVSS8 Digital ground (for internal SRAM: SRAM - P VSSI -
for DP ECC use)

75 SCANEN Enable pin during scan mode test TEST I PHICD50 -

76 DvDD8 Digital 3.3V power (for internal SRAM - P VDD3I -
use: SRAM for DP ECC)

77 PLOCK PLL lock indicator with HYSTERISIS PLL 0] PHBCT4 MONI

78 PLCK Channel bit clock(O)/EMPH(l) PLL B PHBCT12SM MONI

79 CLVLOCK [ CLV lock output CLv 0 PHOB4 MONI

80 DVSS9 Digital ground - P VSSOP -
(for output PAD + PRE drive)

81 EFML/SL | Latched EFM signal(O) PLL 0] PHOB8SM MONI

82 GFS Good frame sync detection flag EFM 0 PHOB4 MONI

83 SDATAO | Serial data output AUDIO 0 PHOB12SM ATAPI

84 LRCKO Sample rate clock AUDIO 0 PHOB4 ATAPI

85 DVSS10 Digital ground (for internal logic use) - P VSSI -
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S51L.9250B DATA SHEET
Table 1. Pin Description (Continued)
No Name Description Related | 1/0 Pad Type To/From
Block

86 C2PO C2 error pointer AUDIO 0] PHOB4 ATAPI

87 BCKO Bit clock AUDIO 0] PHOB12SM ATAPI

88 DVSS11 Digital ground - P VSSOP -
(for output PAD + PRE drive)

89 DAOUT Digital audio out D/AUDIO| O PHOTS -

90 EXCK Subcode data readout clock SUB I PHIC ATAPI

91 DVDD11 Digital 5.0V power - P VDD50OP -
(for output PAD + PRE drive)

92 SBSO Subcode P TO W serial output SUB 0 PHOB4 ATAPI

93 WFCKO Delayed WFCK (write frame clock) SUB 0 PHOB4 -

94 DvDD11 Digital 3.3V power (for internal logic use) - P VDD3I -

95 CK50M 1-BIT DAC system clock from KS9246 DAC I PHIC ATAPI

96 DVSS12 Digital ground - P VSSOP -
(for output PAD + PRE drive)

97 SCORO When either SO or S1 is detected, SUB O PHOB4 ATAPI
SCORO is high (subcode block sync)

98 VSSD1 Digital ground (1-bit DAC) DAC P VSSI -

99 BCKI Bit clock input DAC I PHIC ATAPI

100 VDDD1 Digital 3.3V power (1-bit DAC) DAC P VDD3I -

101 SDATAI Serial digital Input data DAC I PHIC ATAPI

102 LRCKI Sample rate clock input DAC I PHIC ATAPI

103 VSSA4 Analog ground (1-bit DAC) DAC P VSSA -

104 AOUTL Analog output for L-CH DAC 0] POBA SPEAKER

105 AOUTR Analog output for R-CH DAC 0] POBA SPEAKER

106 VCCA4 Analog 3.3V power (1-bit DAC) DAC P VCCA -

107 VREF Reference voltage output for bypass DAC 0 POBA -

108 VHALF Reference voltage output for bypass DAC 0 POBA -

109 VSSAS Analog ground (PLL_L) PLL P VSSA -

110 PWMO ALGC carrier frequency controlling PLL @] POBA -
output

111 PWMI ALGC carrier frequency controlling input PLL I PICA -

112 VBG PLL band gap reference monitoring PLL o POBA -
output

113 VCCA5 Analog 3.3V power (PLL_L) PLL P VCCA -

114 VCTRL VCO control voltage PLL I PICA -

115 VSSAG6 Analog ground (PLL_S) PLL P VSSA -
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DATA SHEET S5L9250B
Table 1. Pin Description (Continued)
No Name Description Related | 1/0 Pad Type To/From
Block
116 RDAC Biasing resistor for IDAC at charge pump PLL I PICA -
117 RVCO VCO V/I converting resistor PLL I PICA -
118 VCCAG Analog 3.3V power (PLL_S) PLL P VCCA -
119 VALGC ALGC PWM LPF output PLL I PICA -
(external, DC voltage, analog level)
120 RISS VCO bias resistance PLL O POBA -
121 VSSA7 Analog ground (data slicer) SLICER | P VSSA -
122 | EFMCOMP | Duty feedback slicer output SLICER | O POBA MONI
123 VCCA7 Analog 3.3V power (data slicer) SLICER | P VCCA -
124 LPF1 LPF input (CD X20, X40) SLICER I PICA -
125 LFPO LPF input (CD X1, X2, X4, X8) SLICER I PICA -
126 RFI Eye pattern from RF SLICER I PICA_25 RF
S5L9250B
127 VCCAl Analog 3.3V power - P VCCA -
(EQ controller + motor I/F (P1-5))
128 EQCTL EQ output voltage EQCTL 0] POBA RF
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S51L.9250B DATA SHEET
ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS
Item Symbol Spec. Unit
DC supply voltage VDDmax -0.3t0 +7.0 Vv
DC input voltage: 3.3V (internal) Vin3 -0.31t0 3.6 \%
:5.0V /O
Vin5 -0.3t0 5.5
DC input current lin +10 mA
Storage Temperature Tstg -40 to 125 °C
ELECTROSTATIC CHARACTERISTICS
Human Body Mode
ltem Spec. Note
VDD positive/negative + 2000V
VSS positive/negative + 2000V
MM (Machine Model) Mode
ltem Spec. Note
VDD positive/negative + 300V
VSS positive/negative + 300V
CDM Method
ltem Spec. Note
VDD positive/negative +800V
VSS positive/negative +800V

10
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S5L9250B

RECOMMENDED OPERATING CONDITIONS

No Item Symbol Spec. Unit
Operating temperature Topr 0-70 °C
2 DC supply voltage 3.3v VDD3 3.0-36 \Y
5.0V VDD5 475 5.25 \%
DC CHARACTERISTICS: (VDD =5V, VSS=0V, Ta = 25°C)
ITEM Symbol Test Condition MIN | TYP | MAX | Unit | Note
'H' input voltagel Vit 3.5 - - \Y )
‘L' input voltagel ViLa - - 15 V @
'H" input voltage2 Vihe) 2.0 - \Y @
‘L' input voltage2 ViLe) - 0.8- \Y )
'H" input currentl I|H(1) Vin = VDD -10 10 uA (3)
‘L' input currentl ity Vin = VSS -10 10 uA (3)
'H" input current2 libe) Vin = VDD 10 100 200 uA 4
‘L' input current2 liL@) Vin = VSS -200 | -100 -10 uA (5)
'H' output voltagel VoH(1) loy = -2/-4/-8mA 2.4 - - \Y (6)
‘L' output voltagel VoL loL = 2/4/8mA - - 0.4 \Y, (6)
Tri-state output leakage current loz Vout=VSSorVvDD | -10 - 10 UA @)
Quiescent supply current IDS Vin=VSS 100 UuA

NOTES:

1. Related pins: All CMOS interface input terminals (PHIC)

Noabkwh

All tri-state bi-directional pad's input terminals (PHBCT4)

Related pins: All CMOS schmitt trigger input terminals (PHIS, PHISU)
Related pins: All input terminals, bi-directional pad's input mode terminals.
Related pins: All input buffers with pull-down.
Related pins: All input buffers with pull-up.
Related pins: All output terminals.
Related pins: Tri-state output buffer (PHBCT4)

ELECTRONICS
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DATA SHEET

AC CHARACTERISTICS

DATA SLICER
Item Symbol Spec. Conditions
Min Typ Max Unit

RF input size Vrf 0.5 1.0 15 V

Input resistance Rin0 1.05 1.5 1.95 Kohm | RES[2:0] = OH
Rinl 14 2 2.6 Kohm | RES[2:0] = 1H
Rin2 1.75 25 3.25 Kohm | RES[2:0] =2H
Rin3 2.1 3 3.9 Kohm | RES[2:0] =3H
Rin4 3.5 6.5 Kohm | RES[2:0] =4H
Rin5 4.55 6.5 8.45 Kohm | RES[2:0] =5H
Rin6 7 10 13 Kohm | RES[2:0] = 6H
Rin7 28 40 52 Kohm | RES[2:0]=7H

Gain input resistance Ral 8 10 12 Kohm

AMP offset Vosa -10 0 10 mV

Comparator open

Loop duty error DTe -2 0 2 %

COMP output resistance Roc - 100 ohm Output current = £1m

Switch on resistance Ron - 100 ohm Output current = £1m

Slice level fix

Output rang .24V - 2.04V Vref £15 Ls

AMP gain Ra0 - 0 - Kohm | INLG[2:0] = OH
Ral 5 6 Kohm | INLG[2:0] = 1H
Ra2 10 12 Kohm | INLG[2:0] = 2H
Ra3 32 40 48 Kohm | INLG[2:0] = 3H
Ra4 72 90 108 Kohm | INLG[2:0] = 4H
Ra5 150 190 228 Kohm | INLG[2:0] = 5H
Ra6 232 290 348 Kohm | INLG[2:0] = 6H
Ra7 392 490 588 Kohm | INLG[2:0] = 7H

12
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DATA SHEET S51L.9250B
EQUALIZER CONTROL
Item Symbol Spec. Conditions
MIN TYP MAX Unit
F/V gain Kfv 15.35 16.5 17.66 mV/%
F/V linearity FVlin -7 - 7 %
DAC resolution DVLS 26 mV DAC output range:
0.25° VDD -0.75" VDD
DAC linearity DLi -2 - 2 LSB
DAC velocity Ts 2.17 - 14.76 uS
Manual control voltage Output range: OV - 3.3V
PLL
Item Symbol Spec Conditions
Min Typ Max Unit
Pump UP current absolute value IPU 2.1 2.3 25 mA
Pump DN current absolute value IPD -2.5 -2.3 -2.1 mA
Pump UP/DN current matching 1 IP1 - 10 %
Pump UP/DN current matching 2 P2 - 5 10 %
VCO oscillating frequency high OSCH 200 - 250 MHz
VCO oscillating frequency low OSCL 20 - 50 MHz
Frequency division ratio 1 f40 - 45 - MHz
Frequency division ratio 2 f32 - 45 - MHz
Frequency division ratio 3 f28 - 30 - MHz
Frequency division ratio 4 f24 - 30 - MHz
Frequency division ratio 5 f20 - 22.5 - MHz
Frequency division ratio 6 f16 - 22.5 - MHz
Frequency division ratio 7 f8 - 15 - MHz
Frequency division ratio 8 f4 - 7.5 - MHz
Frequency division ratio 9 fl - 1.875 MHz
CD lock check CDOK 2.8 3.8 - Vv

ELECTRONICS
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DATA SHEET

ARCHITECTURE DESCRIPTION

DIGITAL SERVO

Characteristics

CD-ROM MAX 48X:
CLV: 4X, 8X
CAV: MAX 12X, 16X, 20X, 24X, 32X, 40X, 48X.

Servo automatic adjustment:
F/T/SBAD offset, tracking balance, focus bias, F/T loop gain

F/T input AGC feature that adapts to work with various disc types at an optimum level
Track search algorithm using speed control method

Algorithm for handling defects and shocks

Generates various servo monitor signals: FOK, MIRR, TZC, and ATSC.

Built-in 10-bit ADC (8ch division):
Samples FE/TE/various channels (1/16int.handling) three times at each fs.

Built-in 4ch 10-bit DAC (for fod/trd/sled0, sled1 use)
Disc discriminating data out (FEpk, SBADpkK)
Built-in 16-bit H/W track counter

MICOM I/F feature: 8-bit parallel interface

Serial interface with serial interface
Various automatic adjusting control signals, LD on/off, etc.

Each loop filter's coefficient selection possible through MICOM:

focus normal/down, tracking normal/up, sled filter, various average value filter, BPF for ATSC use, BPF for

loop gain automatic adjustment, etc.
Sampling frequency: 176.4kHz
System clock: 33.8688MHz

3.3V & 5.0V dual power

14
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Block Diagram
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S5L9250B DATA SHEET

Block Description

Analog (A/D) interface block:

This block receives servo errors such as focus and tracking errors, and carries out input gain control
functions such as A/D conversion in order to heighten the rate of ADC deconstruction. It also has a TZC, a
MIRR comparator feature, a VREF generating feature, and a built-in 8ch dividing MUX.

Timing generator:
The timing generator generates various timings used within the servo utilizing the external crystal
33.8688MHz. It also uses the built-in PLL's 40MHz as the basic signal for timing generation.

I/O interface block:
This block accepts externally generated signals such as lock and SSTOP, and outputs internally generated
signals. It outputs various monitor signals such as ATSC and FOKB.

RF interface block:
This block transmits various automatic adjustment outputs and data needed by the RF, such as
focus/tracking offset, TBAL output, AGC output, LD on/off, MICOM data, etc.

MICOM interface block:
This block relays data between MICOM and 8-bit parallel.

Track counter:
The track counter has a built-in 16-bit up/down counter to act as an accurate counter during jump.
It is 16-bit, allowing for full stroke counting.

DA converter block:
This block uses a 10-bit DAC (R-string) to control the focus/tracking/sled0/sledl at high resolution.

Spindle PWM output:
This output is a 1-channel PWM output for spindle control (possible with sled)

ROM:
This ROM is a servo program ROM with a built-in servo control program.

DSP core for digital servo:
This block is central to the servo. It digitally handles various emergencies such as focus/tracking loop filter
handling, tracking jump, and sled move.
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Register MAP and Bit Description
40x Servo Command Set for CD-ROM

Table 2. Register MAP and Bit Description

Name Code Description
STPcmd 00 Stop command: Stops jump or other auto adjustment-related actions.
DDTcmd 01 Disc detect command: Detects disc presence and carries out focus search.
FONcmd 02 Focus on command: Turns focus on through focus pull-in motion.
TONcmd 03 Track on command: Turns tracking on or off.
SLDcmd 04 Sled command: Controls the sled motor.
TRJcmd 05 Track jump command: Carries out track jump using the track counter.
SMvcemd 06 Sled move command: Carries out sled move using the track counter.
RPTcmd 07 Repeat jump command: Carries out interval jump using the track counter.
- 08 (Reserved).
- 09 (Reserved).
- 0A (Reserved).
CJNCcmd 0B CD jump number common command: Designates track number.
FGAcmd oC Focus gain adjustment command: Automatically adjusts focus gain.
TGAcmd oD Tracking gain adjustment command: Automatically adjusts tracking gain.
OFAcmd OE Offset adjustment command: Automatically adjusts offset of TE/FE/SBAD.
TBAcmd OF Tracking balance adjustment command: Automatically adjusts tracking balance.
HWofst 10 HWOFST (for center point control) adjustment command.
FBAcmd 11 Focus balance (= bias) adjustment command: Automatically adjusts focus balance.
ADScmd 12 Address setting command: Carries out upper address setting of RAM inside D-servo.
ADS1cmd 13 Address settingl command: Sets and prepares to read lower address of RAM inside
D-servo.
DScmd 14 Data setting command: Decides address status after RAM write within D-servo.
DSicmd 15 Data settingl command: Upper data write in RAM within D-servo.
DS2cmd 16 Data setting2 command: Lower data write in RAM within D-servo.
JMDcmd 17 Jump mode select command: Designate jump-related initial value.
JMD1cmd 18 Jump model select command: Designate jump-related initial value.
JMD2cmd 19 Jump mode2 select command: Designate jump-related initial value.
JMD3cmd 1A Jump mode3 select command: Designate jump-related initial value.
JMD4cmd 1B Jump mode4 select command: Designate jump-related initial value.
- 1C (Reserved).
EMEcmd 1D Emergency command: Various emergency-related setting command.
SenLcmd 1E If servo is active, sense is forcibly set to "L".
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Table 2. Register MAP and Bit Description (Continued)

Name Code Description
CEoncmd 1F Center point servo controlling command
RFcmd 20 RF command set: Transmits RF address to send serial data to the RF IC.
RF1cmd 21 RF1 command set: Transmits RF data to send serial data to the RF IC.
HWCcmd 22 Hardware control command: Controls D-servo's H/W.
HWC1lcmd 23 Hardware controll command: Controls D-servo's H/W.
- 24 (Reserved).
- 25 (Reserved).
- 26 (Reserved).
- 27 (Reserved).
- 28 (Reserved).
ECOcmd 29 Eccentricity counter command: Counters eccentricity when off track.
ECScmd 2A Eccentricity compensation select command: Selects eccentricity compensation
method when off track.
ECCcmd 2B Eccentricity compensation control command: Controls eccentricity compensation
on/off.
FTSTcmd 2C Focus/tracking servo filter test command: Used for measuring the digital servo's
filter characteristics.
DPRWcmd 2D Direct port read/write command: Controls input/output of H/W inside D-servo.
DPWcmd 2E Direct port write command: Writes upper 8-bit data on the H/W inside D-servo.
DPW1lcmd 2F Direct port writel command: Writes lower 8-bit data on the H/W inside D-servo.

18
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DETAILED BLOCK CHARACTERISTICS

Stop Command (STPcmd)

This command stops jump or auto adjustment-related servo activities, or enters into stop mode. The check
priority is RST>STOP>ABRT. LDON and IDLE have the same priority.

Code

1'st byte

00

D7

D6

D5

D4

D3

D2

D1

DO

RST

STOP

ABRT

LDON

0

RST

0: Maintain current status.
1: Reset S/W (usually used during tray off).

STOP

0: Maintain current status.
1: Stop (automatically adjusted value does not change).

ABRT

0: Maintain current status.
1: Stop jump or adjustment-related servo activities.

LDON: Laser diode on/off bit (works only in stop mode).

0: Laser diode off.
1: Laser diode on.

D3-0: (Reserved). Must be set to "L".

ELECTRONICS
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Disc Detect Command (DDTcmd)

Laser diode is automatically turned on.

To detect if a disc is present, the focus actuator searches at the designated speed using the data RAM's
FSSPD(0x20) and FSDELTA(0x21). After this command, the Fepk (S-curve/2) data and SBpk (SBAD/2)'s
information are stored in the buffer so that SYSCON can read it.

Code 1'st byte

01 D7 D6 | D5 D4 D3 D2 D1 DO

RPT DTM1, O 0 FPKU 0 0 0

RPT: Repeat focus search motion (only possible when DTM1, 0 =0, 0).
0: Carry out focus search motion only once.
1: Continue focus search motion until RPT = 0, or when STOPcmd's abort bit = 1 is accepted
(maintain sense = "L").

DTM1 -DTMO:
0: Carry out focus search once (auto).
01: Move the focus actuator to Vref position.
10: Raise focus actuator.
11: Lower focus actuator.

FPKU: S-curve detect location (set to O in manual mode).
0: Detect when down.
1: Detect when up.

Search speed can be adjusted using the RAM's FSSPD(0x20), FSDELTA(0x21), FCNTmax(0x28), and
FCNTmin(0x29).

Search speed (1 period) = (FCNTmax-FCNTmin)*2*FSSPD/FSDELTA/Fs

FE peak can be read through the MICOM interface after one search.

The following are the data that MICOM can refer to after DDTcmd:
- FEpk: FE peak data (S-curve/2).
- SBpk: SBAD peak data (SBAD/2).

D15 D8 D7 DO
Fepk SBpk
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Focus On Command (FONcmd)

This command carries out focus pull-in. The laser diode is turned on automatically. If focus is already on when
this command is received, no further actions are taken.

Code 1'st byte
02 D7 D6 D5 D4 D3 D2 D1 DO

0 FONU 0 0 PIM 0 0 0

FONU: Focus pull-in location.
0: After actuator up, pull-in when down.
1: After actuator down, pull-in when up.

PIM: Pull-in method.
0: Recognize FE. Use pull-in level's absolute value.

1: Recognize FE. Use pull-in level's FEPK percentage (can be set freely using kFEok(Oxfe3e) and
kFEpi(Oxfe3f)).

Adjust search speed using the RAM's FSSPD(0x20), FSDELTA(0x21), FCNTmax(0x28), and FCNTmin
(0x29).

Search speed (1 period) = (FCNTmax-FCNTmin) * 2 * FSSPD/FSDELTA/Fs
If FONcmd is accepted again during play (TRon), the tracking/sled is turned off.
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Tracking On Command (TONcmd)

TONcmd is a tracking pull-in command.
If tracking is already on when this command is accepted, no further actions are taken.

Code 1'st byte
03 D7 D6 D5 D4 D3 D2 D1 DO
0 TON SLDX TFSB TOLB1-0 0 KICK

TON: Track on/off.

0: Off.

1: On.
SLDX : Sled servo on/off.

0: Sled off.

1: Turn sled servo on after a certain time interval from tracking on.
TFSB: Eccentricity compensation pull-in control bit during track pull-in.

0: Normal pull-in.

1: Eccentricity compensation pull-in (count between the edges of TZC and pull-in where

the frequency is low).
TOLB1-0: Lens brake during track pull-in and T/F gain control enable/disable.
Used for pull-in after jump using stepping motor.

0X: Off.

10: On (during normal pull-in, use the lens kick value for the lens brake time).

11: On (pull-in after the stepping motor feed kick).
KICK: KICK signal control (for stepping motor sled movement).

0: Set KICK signal to "L".

1: Set KICK signal to "H".
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Sled On Command (SLDcmd)
SLDcmd is a sled motor control command. Bit check starts from the home bit.

Code

1'st byte

04

D7

D6

D5

D4

D3

D2

D1

DO

HOME

SMOV

SPLY

0

0

HOME: SLED HOME_IN mode select
0: Normal sled control mode.
1: Auto sled HOME_IN control mode.

When this bit is set, the sled motor moves backwards until it detects the LIMIT S/W. From then on, it moves
forward for the time designated by tSLDhomein.

SMOV, SPLY: Sled on/off and sled move control bit.
00: Sled off
01: Sled on
10: Sled forward move
11: Sled backward move

D4 to 0: Reserved. Must be set to "L".

When HOME = 1 (auto sled control mode), the SENSE is as shown below.

RVS FWD

—» —»
SENSE _
% Innermost
LIMITS/W  ON OFF

All limit sensor data when not in auto mode are output when focus is off while the sled is moving in either
direction. The limit sensor choice is made at IMD1cmd's JLIM1-0. Itis "L" early in the command, but
becomes

"H" when it reaches either the innermost or outermost circumference.
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Track Jump Command (TRJcmd)

TRJcmd is a track jump command used for track kick/brake jump and track speed control jump.

Code 1'st byte

05 D7 pé | b5 | bpa | b3 D2 D1 DO

DIR NUMS

DIR: Direction you want to move in using the track counter (TC).
0: Outward movement.
1: Inward movement.

NUMS: Number of upper tracks you want to move (0x00 - Ox7F).

The lower jump track number is designated by CINCcmd (0B).
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Sled Move Command (SMVcmd)

SMVcmd is a sled move command that is used for sled kick/brake movement and sled speed control movement.

Code 1'st byte
06 D7 p6 | D5 p4 | b3 | D2 D1 DO
DIR NUMS
DIR: The direction you want to move in using the track counter (TC).
0: Outward movement.
1: Inward movement.
NUMS: Number of upper tracks you want to move (0x00 - Ox7F).
The lower Jump track number is designated by CINCcmd (0B).
1. Repeat Jump Command (RPTcmd): (Reserved).
RPTcmd is an Interval track jump command that is used during a repeating jump.
Code 1'st byte
07 D7 pé | b5 | bpa | b3 D2 D1 DO
DIR NUMS

DIR: Direction you want to move in using the track counter (TC).
0: Outward movement.
1: Inward movement.

DIR: Direction you want to move in using the track counter (TC).
0: Outward movement.
1: Inward movement.

NUMS: Number of upper tracks you want to move (0x00 - OX7F).

The lower Jump track number is designated by CINCcmd (0B).

The interval frequency is designated by MICOM as 16 bit (Oxfeef). interval freq.= sampling freq (fs)/MICOM

data
Example) If MICOM data is h'4000, 176 kHz (fs)/h'4000 (d'16384) = 9.2 Hz

ELECTRONICS
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CD Jump Number Common Command (CINCcmd)

CJINCcmd is a command that designates the track number of TRJcmd, RPTcmd (reserved), and the lower track
number of SMVcmd.

Code 1'st byte

08 D7 D6 ps | b4 | b3 | b2 | b1 | Do

NUMS

NUMS: The number of lower tracks you want to move (0x01 - OXFF).

Command input method for CD when executing sled move using SMVcmd.
. Input in the order, 06xx ® 0Bxx.

Focusing Gain Adjustment Command (FGAcmd)

FGAcmd is a command that adjusts the auto focus gain. Use when focus servo is on, and tracking servo on or
off.

Code 1'st byte
oC D7 D6 D5 D4 D3 D2 D1 DO
FGud 0 0 0 0 0 0 TFGA

FGud: Auto focus gain update

0: No update

1: When changing Kfo, Kfuo after automatic adjustment, update according to the rate of change
during the automatic adjustment.

TFGA: Test mode for FGA
0: Normal FGA
1: Change focus gain once without regard to focus gain ok, then change back to the previous mode.
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Tracking Gain Adjustment Command (TGAcmd)

TGAcmd is an auto tracking gain adjustment command.
Use while both focus servo and tracking servo are on.

Code 1'st byte
oD D7 D6 D5 D4 D3 D2 D1 DO
TGud 0 0 0 0 0 0 TFGA

TGud: Auto tracking gain update
0: No update
1: When changing Kto, Ktuo after automatic adjustment, update according to the rate of change during the
automatic adjustment.

TTGA : Test mode for TGA
0: Normal TGA
1: Change tracking gain once without regard to tracking gain ok, then change back to the previous mode.
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Offset Adjustment Command (OFAcmd)

OFAcmd is an auto focus/tracking/SBAD offset Adjust command that measures and adjusts focus error, tracking
error, and SBAD signal. Lens location is selected by DDTcmd's DTM1-0.

Code 1'st byte

OE

D7

D6

D5

D4

D3

D2

D1

DO

VREN

RFRP

SBEN

TRDO

FODO

CEIEN

TEN

FEN

VREN: VREF offset measurement enable bit.
0: Do not measure VREF offset.
1: Measure VREF offset.

RFRP: RFRP offset measurement enable bit.
0: Do not measure RFRP offset.
1: Measure RFRP offset.

SBEN: SBAD offset measurement enable bit.
0: Do not measure SBAD offset.
1: Measure SBAD offset.

TRDO: Tracking DAC offset adjustment.
0: Do not adjust.
1: Adjust.

FODO: Focus DAC offset adjustment.
0: Do not adjust.
1: Adjust.

CEIEN: Center error offset adjustment enable bit for center point servo.
0: Do not adjust offset.
1: Adjust offset.

TEN: Tracking offset adjustment enable bit.
0: Do not adjust tracking offset.
1: Adjust tracking offset.

FEN: Focus offset adjustment enable bit.
0: Do not adjust focus offset.
1: Adjust focus offset.

After offset measurement, subtract the Vref offset from TRD and FOD.

28
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Tracking Balance Adjustment Command (TBAcmd)

TBAcmd averages the MAX and MIN values of TE using eccentricity while the focus is on and tracking is off.

Always use before going into play (tracking on).

Code 1'st byte
OF D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 TTBA
TTBA: Test mode for TBA
0: Normal TBA
1: Change tracking balance once without regard to tracking balance ok, then change back to
previous mode.
Hardware Offset Adjust Command (HWOFSTcmd)
HWOFSTcmd is the offset adjustment command for CEI, an input signal for center point control.
Code 1'st byte
10 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 THWO

Adjust the offset of RF's CEI output when HWOFSTcmd is accepted.

THWO: Test mode for HW offset.
0 : Normal HW offset

1: Carry out HW offset adjustment once without regard to HW offset OK, then change back to the previous

mode.

ELECTRONICS
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Focus Balance Adjustment Command (FBAcmd)

FBAcmd uses the RF envelop signal to end focus balance adjust when the RF signal is at its maximum. Always
use after focus pull-in.

Code 1'st byte
11 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 TFBA

TFBA: Test mode for FBA.
0 : Normal FBA.
1: Carry out focus balance once without regard to focus balance ok, then change back to the
previous mode.

Address Setting Command (ADScmd)

ADScmd directly accesses SRAM within the digital servo and sets the upper address during read/write. The lower
address is designated by ADS1cmd.

Code 1'st byte
12 D15 D14 D13 D12 D11 D10 D9 D8
ADDRESS

ADDRESS: Designates upper address of X,Y data memory.

This command is used together with ADS1cmd that designates the lower address, and is thus always used as
2 bytes (ADScmd,ADS1cmd).

Address Settingl Command (ADS1cmd)

ADS1cmd directly accesses SRAM within the digital servo and sets the lower address during read/write. It is
always used after ADScmd.

Code 1'st byte
13 D7 D6 D5 D4 D3 D2 D1 DO
ADDRESS

ADDRESS: Designates the lower address of X,Y data memory.
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Data Setting Command (DScmd)

DScmd decides whether to maintain the current address or increase it by one (+1) after write, when writing data

by directly accessing SRAM inside the digital servo. At this time, the SRAM address must be designated first

using the ADScmd (12H).

Code

1'st byte

14

D7

D6

D5

D4

D3

D2

D1

DO

NEXT

0

0

NEXT: Determines X,Y data memory address status after data write.
0: X,Y data memory address becomes ADS1cmd and ADS2cmd's D15-0.
1: XY data memory address becomes ADS1cmd and ADS2cmd's D15-0 +1.

Data Settingl Command (DS1lcmd)

DSlcmd is a command that writes upper data by directly accessing SRAM, the digital servo's internal data.

Code 1'st byte

15 pis | b4 | D13 pi2 | bu | Do D9 D8

DATA

DATA: Upper DATA selection (used together with DScmd and DS2cmd).

Data Setting2 Command (DS2cmd)

DS2cmd is a command that writes upper data by directly accessing SRAM, the Digital servo's internal data.

Code 1'st byte
16 pis | b4 | D13 pi2 | bu | Do D9 D8
ADDRESS

DATA: Lower DATA selection (used together with DScmd and DS1cmd).

ELECTRONICS
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Jump Mode Select Command (JMDcmd)
JMDcmd is a jump-related initial value selection command.
Code 1'st byte
17 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0
Jump Model Select Command (JMD1cmd)
JMD1cmd is a jump-related initial value selection command.
Code 1'st byte
18 D7 | D6 D5 D4 D3 D2 D1 DO
TCKS1-0 0 0 0 0 0 0

TCKS1-0: Clock selection bit for measuring the pull-in frequency during track pull-in.

00: TZC

01: MIRR
10: L_TZC
11: L_MIRR

32
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Jump Mode2 Select Command (JMD2cmd)

JMD2cmd is a jump-related initial value selection command.

Code 1'st byte

19 D7 D6 D5 D4 D3 D2

D1

DO

LFKS FKMOD FSEQ FNEQ HYS TGS

FDC

LFKS: Lens kick / Feed move select bit.
0: Lens kick.
1: Feed move.

FKMOD: When LFKS is "H", feed move type select.
0: Speed feedback type feed move.
1: Open control type feed move.

FSEQ: Usage feed search EQ in feed move.
0: Do not use
1. Use feed search EQ

FNEQ: Usage feed normal EQ in feed move.
0: Do not use
1: Use feed normal EQ

HYS: Usage hysterisis in the end of search.
0: Do not use
1: Use hysterisis

TGS: Usage tracking gain up in the end of search .
0: Do not use
1: Use tracking gain up

FDC: Add initial kick value(offset) to feed output in feed move .
0: Do not add
1: Add
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Jump Mode3 Select Command (JMD3cmd)

JMD3cmd is a jump-related initial value selection command.

Code 1'st byte
1A D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 HCRE HCRC HCRS

HCRE: Hardware counter reference edge.

0: Raising

1: Falling
HCRC: Hardware counter reference clock.

00: CK32(1.25MHz = 800ns)

01: CK16( 2.5MHz = 400ns)

10: CKO8( 5MHz = 200ns)

11: CK0O4( 10MHz = 100ns)
HCRS: Hardware counter reference signal.

0: TZC.

1: Mirr.
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Jump Mode4 Select Command (JMD4cmd)

JMD4cmd is a jump-related initial value selection command.

Code 1'st byte
1B D15 D14 D13 | D12 D11 D10 D9 D8
RVSB VCMP VEDG VPRDR VCLKS

RVSB: Reverse check selection during jump.
0: If there are less remaining tracks than RVSnum(0Oxbe) during reverse, stop the jump.
1: Do not carry out reverse check.

VCMP: 1 counter compensation (when count is "H").
0: Do not compensate.
1. Compensate.

VEDG: Standard edge selection for the velocity jump period counter.
00: Falling & Rising
01: Falling
10: Rising
11: Falling & Rising

VPRDR: Velocity jump period standard signal (H/W counter and kick/brake standard clock also change).
00: TZC
01: MIRR
10: L_TZC (L_MIRR selected for H/W counter and kick/brake standard clock).
11: L_MIRR

VCLKS: Velocity clock select
00: CK32 (1.25MHz = 800ns)
01: CK16 (2.5MHz = 400ns)
10: CKO08 (5MHz = 200ns)
11: CK04 (10MHz = 100ns)

Jump Mode5 Select Command (JMD5cmd) : Reserved

JMD5cmd is a jump-related initial value selection command.

Code 1'st byte
1C D15 D14 D13 D12 D11 D10 D9 D8
0 0 0 0 0 0 0 0
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Emergency Command (EMEcmd)

EMEcmd handles emergencies such as shock.

Code 1'st byte
1D D7 D6 D5 D4 D3 D2 D1 DO
FATS TATS LATS SLOCK 0 0 0 0
FATS: The bit that decides whether or not to change focus gain during a shock.
0: Maintain focus gain at normal.
1: Change focus gain.
TATS: The bit that decides whether or not to change tracking gain during a shock.
0: Maintain tracking gain at normal.
1: Change tracking gain.
LATS: Lens brake control bit during anti-shock.
0: Lens brake off.
1: Lens brake on.
SLOCK: Sled control bit when lock signal is off.
0: Stop sled.
1: Do not stop sled.
Sense L Command (SenLcmd)
Forcibly sets sense to "L" during a servo command.
Code 1'st byte
1E D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0

When a command is accepted to read internal RAM data while a servo command such as gain control is being
executed, sense becomes "H" even when the servo command is not yet finished. In such a case, the SenLcmd
checks the internal status and reconsiders sense status.

36
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Center Point Servo Control Command (CEcmd)

CEcmd controls the center point servo.

Code

1'st byte

1F

D7

D6

D5

D4

D3

D2

D1

DO

CEonb

0

0

CEonb: Center point servo control bit.
0: Center point servo filter on.
1: Generate center point brake signal (output level and time are decided by CEbrklvi(170h) and
CEbrkTM(171h)).
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RF Command (RFcmd)
RFcmd transmits the RF address in order to send serial data to the RF IC.
Code 1'st byte
20 D15 | D14 D13 D12 D11 D10 D9 D8
RF ADDRESS

RF address 01H:
- RFEQ_SEL
- MODE_SEL (CD-ROM/CD-RW)
- ABCD_ATT

RF address 02H:
- EQG_CEN
- C48_SEL
- CAV_SEL
-AGC_LVL

RF address O3H:
- AGCON
-AGCIN _Z
- PUP_SEL
GAIN_PLLF

RF address 04H:
-TE_LPF
-TE_ATT

RF address 05H:
- FE_LPF
-FE_ATT

RF address 06H:
- SERVO_OFST

RF address 07H:
- TBAL

RF address 08H:
- RFRP_FREQ
-DFT_TH
- RFRP_TH

RF address 09H:
- SBAD_ATT

RF address 0AH:
-LD_ON

RF address 0OBH:
- RFRP_SEL

RF address OFH:
- PDMODE

This command is used together with RF1cmd, and thus always used as 2 bytes (RFcmd,RF1cmd).

38
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RF1 Command (RF1cmd)

RF1cmd transmits the RF address in order to send serial data to the RF IC.

Code 1'st byte

21 D7 | D6 D5 D4 D3 D2 D1

DO

RF DATA

When RF address = 01H:
- D7-4 (RFEQ_SEL): EQ speed selection bit.
- D2-0 (ABCD_ATT): ABCD ATT gain selection bit.

When RF address = 02H:
- D7 (reserved).
- D6-4 (EQG_CEN): Center gain detailed adjustment selection bit for EQ boost gain.
- D3 (C48_SEL): 4x, 8x selection bit.
0: 4x
1: 8x
- D2 (CAV_SEL): CAV, CLYV selection bit.
0: CAV
1. CLV
- D1-0 (AGC_LVL): RFAGC amp output level selection bit.

When RF address = 03H:
- D7(AGCON) : RF AGC ON/OFF selection bit.
1: RFAGC ON
0: RFAGC OFF
- D6-4(AGCIN_2Z): RFAGC input impedance selection bit.
- D3 (PUP_SEL) : RF_SUM or A, B, C, D selection bit.
0: RFSUM pick_up
1: A, B, C, D pick_up

- D2-0 (GAIN_PLLF): Selection bit for RF EQPEAK frequency change sensitivity according to PLLF

voltage.

When RF address = 04H:
- D7-6 (reserved).
- D5-4 (TE_LPF): TE LPF frequency selection bit.
- D3 (reserved).
- D2-0 (TE_ATT): TE ATT gain selection bit.

When RF address = 05H:
- D7-6 (reserved).
-D7-6 (FE_LPF): FE LPF frequency selection bit.
- D3 (reserved).
D2-0 (FE_ATT): FE ATT gain selection bit.

When RF address = 06H:
D7-0 (SERVO_OFST): Servo offset control bit.

When RF address = 07H:
- D7-0 (TBAL): Tracking balance control bit.
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When RF address = 08H:
- D7-6 (RFRP_FREQ): RFRP peak-bottom hold frequency selection bit.
- D5-3 (DFT_TH): Defect slice level selection bit.
- D2-0 (RFRP_TH): RFRP slice level selection bit.

When RF address = 09H:
- D7-3 (reserved).
- D2-0 (SBAD_ATT): SBAD's output gain selection bit.

When RF address = 0OAH:
- D7-1 (reserved).
- D5 (LD_ON) : LD's on/off selection bit.
0: LD OFF
1: LD ON

When RF address = OBH:
- D7-1 (reserved).
- DO (RFRP_SEL): RFRP block output selection bit.
0: RFRP, RFCT
1. ENVELOPE

When RF address = OFH:

- D7-1 (reserved).

- D4 (MODE_SEL): CD-RW, CD-ROM selection bit.
0: CD-RW
1: CD-ROM

- DO (PDMODE): Power down mode selection bit.
0: Power down mode
1: Normal mode
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Hardware Control Command (HWCcmd)
HWCcmd controls the H/W inside the Digital Servo.
Code 1'st byte
22 D7 pe | b5 | D4 D3 D2 D1 DO
0 SINT2-0 HTDEN1-0 HFDEN1-0

FRSEL: (D7 reserved). Free running counter select.
0: INT1 select (4-bit counter)
1: INT2 select (3-bit or 2-bit counter according to INTSEL1)

SINT2-SINTO: INT1's division rate selection.
000: INT1b = XIN / 192 - default
001: INT1b = XIN / (192+16*1)
010: INT1b = XIN / (192+16*2)

111: INT1b = XIN / (192+16*7)

HTDEN1-0: Tracking defect handling enable bit.
00: Do not use tracking defect handling.
01: Always use tracking defect handling when a defect is found.
10: Use tracking defect handling only when CLV lock.
11: Do not use tracking defect handling.

HFDENZ1-0: Focus defect handling enable bit.
00: Do not use focus defect handling.
01: Always use focus defect handling when a defect is found.
10: Use focus defect handling only when CLV lock.
11: Do not use focus defect handling.

This command is used together with HWC1cmd, and is always used as 2 bytes (HWCcmd, HWC1cmd).
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Hardware Controll Command (HWC1lcmd)
HWC1cmd controls the H/W inside the digital servo.
Code 1'st byte
23 D7 D6 D5 D4 D3 D2 D1 DO
0 0 DACEN 0 1 HDFMK HKSMK HSHMK

DACEN: DAC output enable.
0: VREF output to DAC.

1: Normal DAC.

HDFMK: Chooses whether or not to output the defect signal to the PHOLD pin.
0: Do not output defect signal (default).
1: OR the shock signal, kick and defect signal, then output.

HKSMK: Chooses whether or not to output the kick signal to the PHOLD pin.

0: Do not output kick signal (default).
1: OR the shock signal, defect and kick signal, then output.

HSHMK: Chooses whether or not to output the shock signal to the PHOLD pin.
0: Do not output shock signal (default).
1: OR the defect signal, kick and shock signal, then output.

Eccentricity Counter Command (ECOcmd)

ECOcmd counts tracking errors for one disc revolution, for the purpose of measuring the amount of eccentricity

for eccentricity compensation during OFF track status.

Code

1'st byte

29

D7

D6

D5

D4

D3

D2

D1

DO

0

0

The counted value is stored in data RAM 49h.
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Eccentricity Compensation Select Command (ECScmd)
ECScmd selects the eccentricity compensation method. The eccentricity compensation routine starts
automatically when this command is accepted.
Code 1'st byte
2A D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0
Stores and uses the eccentricity value for one disc revolution at each fs/N.
Eccentricity Compensation Control Command (ECCcmd)
ECCcmd controls the eccentricity compensation ON/OFF.
Code 1'st byte
2B D7 D6 D5 D4 D3 D2 D1 DO
ECC 0 0 0 0 0 0 0
ECC: Eccentricity compensation ON/OFF control bit.
0: OFF.
1: ON.
Focus/Tracking Servo Filter Test Command (FTSTcmd)
FTSTcmd is a test command for measuring the digital servo's filter characteristics.
Code 1'st byte
2C D15 D14 D13 D12 D11 D10 D9 D8
0 0 0 WTF 0 0 0 WFF

WTEF: Tracking filter test.
0: Tracking filter normal test.
1: Tracking filter up test.

WFF: Focus filter test.
0: Focus filter normal test.
1: Focus filter down test.

However, the input of the sled filter test becomes TE.
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Direct Port Read/Write Command (DPRWcmd)

DPRWcmd is a command for directly reading the IN/OUT buffer within the digital servo, or writing DPWcmd and
DPW1cmd's 16-bit data.

Code 1'st byte

2D D7 D6 D5 D4 D3 D2 D1 DO

WRB DPS6-0

WRB: IN/OUT buffer read/write selection.
0: Read the IN/OUT buffer inside the digital servo.
1: Write DPWcmd and DPW1cmd's 16-bit data on the IN/OUT buffer inside the digital servo.

DPS6-0: Chooses which port to read/write, combined with WRB.

This command inputs DPWcmd that shows the upper address and the DPW1cmd that shows the lower
address, and uses them as a total of 3 bytes.

Data Read

h'2D00:
h'2D01:
h'2D02:
h'2D03:
h'2D04:
h'2D05:
h'2D06:

h'2D07:
h'2D08:

Read the value of the STRD1 (external statusl read) buffer.

Read the value of the STRD (external status read) buffer.

Read the value of the VCTRD (free running counter for 1/16 use) buffer.

Read the value of the VCTRD1(free running counter for Dfct use) buffer.

Read the value of the CMDRD (MICOM command read) buffer.

Read the value of the MDRD (MICOM data read) buffer.

Read the value of the TMCNTRD (TZC, MIRR's edge to edge counter value read for speed control)
buffer.

(Reserved).

Read the value of the CNTRD (Hardware counter value read) buffer.

h'2D09: Read the value of the ADCRD (AD conversion value read) buffer.

h'2DOA
h'2D0B
h'2D0C
h'2D0OD
h'2DOE
h'2DOF

: Read the value of the CLVFRD (CLV frequency data) buffer.

: Read the value of the CLVPRD (CLV phase data) buffer.

: Read the value of the FERD (FE AD conversion value read) buffer.

: Read the value of the TERD (TE AD conversion value read) buffer.

: Read the value of the CEIRD (CEI AD conversion value read) buffer.

: Read the value of the ADI1RD (ADI1 AD conversion value read) buffer.

h'2D10: Read the value of the ADI2RD (ADI2 AD conversion value read) buffer.
h'2D11: Read the value of the SBADRD (SBAD AD conversion value read) buffer.
h'2D12: Read the value of the RFRPRD (RFRP AD conversion value read) buffer.
h'2D13: Read the value of the VREFRD (VREF AD conversion value read) buffer.
h'2D14-hi2D18: (Reserved).

hi2D19: Read the value of the MODATRD(GPIO 8, 7, 6, 5, 4 input data read) buffer

h'2D1A

-h12D1E: (Reserved).
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Data Write Method

h'2D80:
h'2D81.:
h'2D82:
h'2D83:
h'2D84:
h'2D86:
h'2D87:
h'2D88:
h'2D89:
h'2D8A:
h'2D8B:
h'2D8C:
h'2D8D:
h'2D8E:
h'2D91.:
h'2D92:
h'2D93:
h'2D94:
h'2D95:
h'2D96:
h'2D97:
h'2D98:
h'2D99:
h'2D9A:
h'2D9B:
h'2D9C:
h'2D9D:
h'2D9E:

Write the value in the ASEL (Analog select and ADC start) buffer.
Write the value in the TRD (DAC out for tracking drive) buffer.
Write the value in the CTL1 (H/W control outl) buffer.

Write the value in the CTL (H/W control out) buffer.

Write the value in the FOD (DAC out for focus drive) buffer.
Write the value in the SPD (9-bit PWM out for spindle drive) buffer.
Write the value in the FIG (Focus input gain control) buffer.

Write the value in the TIG (Tracking input gain control) buffer.
Write the value in the SLEDO (10-bit DAC for test) buffer.

Write the value in the CNTRB (Tracking counter reset) buffer.
Write the value in the MDWR (MICOM data write) buffer.

Write the value in the RFCMD (RF data out) buffer.

Write the value in the TMCTL (TZC/MIRR divide control) buffer.

Write the value in the PRCNT (Reference track number setting for jump) buffer.

Write the value in the TDFCT (Defect delay load) buffer.

Write the value in the TLD1 (INTOb down counterl load) buffer.
Write the value in the TLD2 (INTOb down counter2 load) buffer.
Write the value in the TLD3 (INTOb down counter3 load) buffer.
Write the value in the TLD4 (INTOb down counter4 load) buffer.
Write the value in the TLD5 (INTOb down counter5 load) buffer.
Write the value in the TLD6 (INTOb down counter6 load) buffer.

Write the value in the TRD_AVR (TRD average data for H/W lens brake) buffer.

Write the value in the MODAT (GPIO 8, 7, 6, 5, 4 output write) buffer.
Write the value in the HWCMD (H/W command out) buffer.

Write the value in the SLED1 (10-bit DACL1 for test) buffer.

Write the value in the PLLCMD (PLL divition ratio control out) buffer.
Write the value in the MOCTL (GPIO 8, 7, 6, 5, 4 in/fout control) buffer.
Write the value in the MOSEL (GPIO 8, 7, 6, 5, 4 data select) buffer.

h'2D9F-2DFF: (Reserved).
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Direct Port Write Command (DPWcmd)

DPWcmd is a command that shows the upper 8-bit address for writing on the IN/OUT buffer within the digital
servo using DPRWcmd.

Code
2E D15 |

1'st byte
D12 D11
D15-8

pi4 | D13 | D10 D9 D8

Direct Port Writel Command (DPW1cmd)

DPW1cmd is a command that shows the lower 8-bit address for writing on the IN/OUT buffer within the digital
servo using DPRWcmd.

Code 1'st byte
2F D7 D6 ps | b4 | b3 | D2 D1 DO
D7-0

General Purpose MICOM Control Port Command (GPIOmicmd)
The GPIOmicmd controls the IN/OUT of the general purpose PAD (GPIO3, GPI02, GPI0O1, GPIOO) through
MICOM command.

D2, D1, DO =1 (H/W is set as GPI02, 1, 0 input/default),
=0 (GPIO2, 1, 0 output mode select)

D3 =1 (H/W is set as GPIO3 input/default),
= 0 (GPIO3 output mode select)

D4 =0 (H/W is set as internal GPIO3 PWM output/default/ D3 = 1),
=1 (GPIO3 output mode by MICOM 3C register/ D3 = 0, mode select)

Code 1'st byte
3B D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 gpio_pwm_en | gpio3_towml gpio2_PS1 gpiol_SSTOP gpio0-en
[4] [3] 2] [1] [0]
CONTROL gpio_en_mi gpio_en_mi gpio_en_mi gpio_en_mi
[3] 2] [1] [0]
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General Purpose MICOM Data Read/Write Command (GPIOdatcmd: R/W)

MICOM writes data on the 3-ch register and outputs DATA(md[3:0]) to the general purpose pad (GPIO3, GPI02,
GPIO1, GPIOO0). (output mode is controlled by the 3Bh register.)

General purpose pad (GPIO3, GPIO2, GPIO1, GPIOO0)'s input status (md[3:0)) is stored in the 3-ch register so
that MICOM can read it (input mode is controlled by the 3Bh register).

* When reading the 3C register, GP103 is for PWM output and GPIOQ is for reserved Input.

Code 1'st byte
3C D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 md[3] md[2] md[1] md[0]
Sled DAC Output Control Command (SLDCTLcmd)
SLDCTLcmd controls the output of DAC (SLEDO, SLED1).
D2 = 1(SERVO DATA), = 0 (MICOM DATA)/D1, DO = 1 (DAC VREF), = 0 (DAC DATA) output
Code 1'st byte
3D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 mi/servo sldl sldo
SLEDO DAC MICOM Data Write Command (SLEDOmicmd)
SLEDOmicmd writes DAC(SLEDO)'s MICOM data.
Code 1'st byte
3E pr | bs | D5 p4 | b3 | D2 D1 DO
SLEDOMIDATA[7:0]
SLED1 DAC MICOM Data Write Command (SLED1micmd)
SLED1micmd writes DAC(SLED1)'s MICOM data.
code 1'st byte
3F pr | bs | D5 p4 | b3 | o2 D1 DO

SLED1miDATA[7:0]
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DETAILED BLOCK CHARACTERISTICS

General Purpose Pad
< Control by MICOM Command >

% The control initial value is set to the default (H/W) input (address 'h3B, data 'hOF).
% When in input mode: Set to input mode by MICOM 'h3B0OF/gpio3 PWM output, gpio2, 1, 0 input

PWM output by TPWM1 or sled0 (OAK command)/PS1, SSTOP(PSO0) input/reserved input

% When in output mode: Set to output mode by MICOM 'h3B10, then output X DATA[3:0] by MICOM 'h3CX

command.
PORT gpio3 gpio2 gpiol gpio0
Control gpio_en_mi[3] gpio_en_mi[2] gpio_en_mi[1] gpio_en_mi[0]
Input TPWM1 PS1 SSTOP(PSO0) -
Output gpio_md[3] gpio_md[2] gpio_md[1] gpio_md[0]

< Control by OAK COMMAND >

% The control initial value is set to the default (H/W) input (MOCTL = 1).
¥ When in input mode: MOCTL =1 (GPIOS8, 7, 6, 5, 4 input).
After MOSEL = 1 (input data select), set to MODAT = 1 (data latch) so that MODATRD = 1 (data read).
% When in input mode: MOCTL = 0 (GPIOS, 7, 6, 5, 4 output).
Set to MOSEL = 0 (output data select) FOKB, COUT, PHOLD, MIRR, TZCO moniter.

PORT gpio8 gpio7 gpio6 gpio5 gpio4

Control MOCTL(db[12]) | MOCTL(db[11]) | MOCTL(db[10]) | MOCTL(db[9]) MOCTL(db[8])
Input Mo_data(db[4]) | Mo_data(db[3]) | Mo_data(db[2]) | Mo_data(db[1]) | Mo_data(db[0])

Output FOKB CcouT PHOLD MIRR TZCO
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< OAK Address Decoding/Address Description >

Description Address Read (IORN) DB_Out[15:0] | Write (IOWN) DB _IN[15:0]
User 10 EXT 14 (ext0) STRD1 dB[15:0] ASEL dB[2:0]
register EXT[5:0] 15 (extl) STRD dB[15:0] TRD dB[15:6]

16 (ext2) VCTRD dB[15:0] CTL1 dB[15:0]
17 (ext3) VCTRD1 dB[15:0] CTL dB[15:0]
0800 CMDRD dB[7:0] FOD dB[15:6]
0801 MDRD dB[15:8] - -
0802 TMCNTRD dB[15:0] SPD dB[15:8]
0803 - - FIG dB[14:10]
0804 CNTRD dB[15:0] TIG dB[14:10]
0805 ADCRD dB[15:6] SLEDO dB[15:6]
0806 CLVFRD dB[15:0] CNTRB -
0807 CLVPRD dB[15:0] MDWR dB[15:0]
0808 FERD dB[15:6] RFCMD dB[15:0]
0809 TERD dB[15:6] TMCTL dB[12:0]
080A CEIRD dB[15:6] PRCNT dB[15:0]
080B ADI1RD dB[15:6] - -
Data bus address 080C ADI2RD dB[15:6] - -
[15:0] 080D SBADRD dB[15:6] TDFCT dB[15:0]
080E RFRPRD dB[15:6] TLD1 dB[15:0]
080F VREFRD dB[15:6] TLD2 dB[15:0]
0810 - - TLD3 dB[15:0]
0811 - - TLD4 dB[15:0]
0812 - - TLD5 dB[15:0]
0813 - - TLD6 dB[15:0]
0814 - - TRD_AVR dB[15:6]
0815 MODATRD dB[4:0] MODAT dB[12:8]
0816 - - HWCMD dB[15:0]
0817 - - SLED1 dB[15:6]
0818 - - PLLCMD dB[15:0]
0819 - - MOCTL dB[12:8]
081A - - MOSEL dB[12:8]

RF Serial Interface

There are 2 methods of sending data to the RF IC:
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MICOM: If you send 16-bit data to the XXh address of the MICOM interface within the servo, the DSP uses
the RFCcmd through the RF interface to transmit data.

Servo: If you write data from the servo CPU to the RFcmd, the data is transmitted through the RF interface.

However, the RF interface is a serial interface, so when you send the next RF command, you must make sure
that the sense is "H" for MICOM, or that you write to RFcmd after CK6 * 20 clocks for servo.

Address Data Notes
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 [ D4 | D3 | D2 | D1 | DO
XXh RF Address RF data
Ya Serial Port Data Transfer Format
RFEN J L
RFDATA Data, 8-bit >—
RFCLK f f
A7 A0 D7 DO
Serial Port Data Transfer Format
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HOME IN

Summary

When using the REVERSE SLED MOVE to move the P/U from the starting point to the innermost circumference, and
the PS signal does not occur after a certain amount of time, HOME IN is assumed. If so, the P/U goes into FORWARD
MOVE long enough to escape the LEAD IN area and finishes the task.

¥ Input signal : PSO, PS1
¥ Output signal : SLD

Command (0x04hh)

Code

1'st byte

04

D6

D5

D4

D3

D2

D1

DO

HOME

SMOV

SPLY

0

0

HOME : SLED HOME_IN MODE selection

0 : Normal SLED CONTROL MODE.
1: AUTO SLED HOME_IN CONTROL MODE.

When this bit is set, the Sled Motor continues BACKWARD MOVE until it detects LIMIT S/W. From then on,

it carries out FORWARD MOVE for the time designated by tSLDhomein.

SMOV,SPLY : Controls Sled On/Off and Sled move.

00 : Sled Off
01 : Sled On

10 : Sled Forward move
11 : Sled Backward move

D4 to 0 : Reserved. Must set to "L".

® For sense output excepting AUTO mode, the limit sensor data is output in focus off status during the sled's
inward/outward movement. The limit sensor selection is made by JMD1cmd's JLIM1 - 0. Itis "L" early in the
command, but becomes "H" once it reaches the innermost/outermost circumference.

Related Memory

NAME ADDR. FUNCTION Data Value
SLDminus 00AO Sled minus kick level 0" F800 188mV
SLDplus 00A1 Sled plus kick level 0" 0800 188mV
tSLDhomein 0031 Forward jump time after sled home in 0” 0010 5.6 ns*16
tFGchk 0032 FG limit time 0~ 1000 22.9 ms
JMDO1buf 001C Jump mode buffer (FG,L s/w select)
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Operation Description

% The sled is moved in reverse direction. If there is no signal change in FG1 or EGO (present) for a period of
time (tFGchk), the Sled output is put into Forward Kick for the length of tSLDhomein, and reverted to Vref.

i I O I e - L
o L LI il i

| _vY_
SLEDO ——{— SLDminus ! SLDplus
SLED1 _I :

|

[}

[}
5 l
, tFGchk i ' tSLDhomein
SENSE _|

¥ HOME IN Detection by LIMIT S/W (When you have no Sled Encoder):
LIM is set to "H" (sled stopped by LIMIT S/W) when there is LIMIT S/W. DSSP's PSO0 pin changes its
function to SSTOP, and LIMIT S/W becomes connected to this block.

Limit S/IW ’7
SLEDO --%- SLDminus SLDplus
SLED1 . :
\ |
:oi tSLDhomein
Home In Block Diagram
JiS TRD

TEin Tracking TRDo =r~1
CO—"— Louwritn 0 [oAc—1)
(for anti-aliasing) LPF SLEDO
o DAC @
fs/16 —

TRD_avrg ?
TRD AVRG Kick/brk
Filter Output Block| Vref

SLDIN | Sled Loop /

Filter SLDavrg

SLED1
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OFFSET ADJUST

Summary

The DSSP measures and averages the FE/TE Offset between the SERVO+DSAP chip (S5L9250B) and RF chip
(KS9251), stores it in the Register, then uses it in later filter operations to reduce remaining error deviations
caused by offset.

¥ Output Register : Each register

Command (0xXOEhh)

Code 1'st byte
0E D7 D6 D5 D4 D3 D2 D1 DO
VREV RFRP SBEN TRDO FODO CEIEN TEN FEN

VREV : VREF offset measurement enable bit.
0 : Do not measure VREF offset.
1 : Measure VREF offset.

RFRP : RFRP offset adjustment enable bit.
0 : Do not adjust RFRP offset.
1 : Adjust RFRP offset.

SBEN : SBAD offset adjustment enable bit.
0 : Do not adjust SBAD offset.
1 : Adjust SBAD offset.

TRDO : Tracking DAC offset adjustment bit.
0 : Do not adjust tracking DAC offset.
1 : Adjust tracking DAC offset.

FODO : Focus DAC offset adjustment bit.
0 : Do not adjust focus DAC offset.
1 : Adjust focus DAC offset.

CEIEN : Center error offset adjustment enable bit for center point servo use.
0 : Do not adjust offset.
1: Adjust offset.

TEN : Tracking offset adjustment enable bit.
0 : Do not adjust Tracking offset.
1: Adjust Tracking offset.

FEN : Focus offset adjustment enable bit.
0 : Do not adjust Focus offset.
1 : Adjust Focus offset.

® Subtract Vref offset from TRD and FOD after measuring the offset.
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Related Memory
Name Addr. Function Data Value
FEofst 0090 FE offset
TEofst 0091 TE offset
CElofst 0092 CEl offset
SBADofst 0093 SBAD offset
RFRPofst 0094 RFRP offset
FODofst 0068 FOD offset
TRDofst 0069 TRD offset
Vref 0035 VREF DATA
OFSTwt 004E offset stable time 0~ 0040
OFSTacc 004F offset acculating time 0° 0100
Kofstg FEF4 offset input gain 0" 0400
Kofst FEF5 K1 0" 7C00
Sofst FEF6 Shift (select) offset 0 0007
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DISC DETECTION

Summary

The Laser diode is automatically turned On. To detect disc presence, the Focus Actuator searches at a
designated speed (FSSPD (0x20), FSDELTA (0x21)). The FOD outputs delta waves to move the Actuator up
and down. After this command, information such as FEpk (S-curve/2)data and SBpk (SBAD/2) are stored in the
buffer so that SYSCON can read it.

¥ Input signal : FE,SBAD

¥ Output signal : FOD, FOKB, MIOUT (data)

Command (0x01XX)
: The Laser diode is automatically turned On. To detect disc presence, the Focus Actuator searches at a

designated speed (FSSPD(0x20), FSDELTA (0x21)). After this command, information such as Fepk (S-

curve/2)data and SBpk (SBAD/2) are stored in the buffer so that SYSCON can read it.

Code

1'st byte

01

D7

D6

D5

D4

D3

D2

D1

DO

RPT

DTM1,0

0

FPKU

RPT : Repeat of Focus Search movement.
0 : Execute only once.

1: Continue (maintain sense = "L") until receiving DDTcmd (RPT = 0).

DTM1 % DTMO :

00 : Execute Focus Search once (AUTO).

01 : Move Focus Actuator to Vref location.

10 : Raise Focus Actuator.
11 : Lower Focus Actuator.

FPKU

0 : Detect when Down.

1 : Detect when Up.

® Search Speed is adjusted using RAM's FSSPD (0x20) FSDELTA (0x21).

. S-curve detect location (use during AUTO search).

Search Speed = 10mv/(128fs * FSSPD/FSDELTA)

® After SEARCH has been executed once, FE PEAK can be read through the MICOM Interface.
® Data that MICOM can refer to after DDTcmd.

D15

D8 D7

DO

FEpk

SBpk

% FEpk : FE peak data (S-curve/2).
¥ SBpk : SBAD peak data (SBAD/2).
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Related Memory
Name Address Function Data Value
DDTbuf 001A DDT command buffer
FSSPD 0020 Focus Search speed 0” 0001
FSDELTA 0021 Focus Search delta 0~ 0008
FSCNT 0022 Focus Search counter
FEMAX 0023 FE max data
FEMAXp 0024 FECNT when FEmax
FEMIN 0025 FE min data
FEMINp 0026 FECNT when FEmin
FEPK 0027 FEpp/2
FSCNTmax 0028 Focus Search output max 0~ 1800
FSCNTmin 0029 Focus Search output min 0" E800
SBADMAX 002A SBAD max data
SBADMIN 002B SBAD min data
SBADPK 002C SBADpp/2
tFSCNT 002D Focus Search Wait Time 0~ 2000
FE 0062 Focus error
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OPERATION DESCRIPTION

When the Disc Detect command is input, the output signal FOD starts from the Vref voltage to output a delta
waveform as shown in the figure below. At this time, Up/Down Detect is decided by Auto Search Mode. Search
Speed or slope is decided by FSSPD and FSDELTA, and the upper and lower limit duration is determined by
tFSCNT.

When FPKU (FEpk check on when actuatorup) =1  When FPKU (FEpk check on when actuator up) = 0

------ > —» <

\ . [tFscNT]

fod fod

FSCNT [min] ﬁ /
""" [tFSCNT] SENSE

SENSE i I

% Disc Detection
Disc presence and type are detected by the Focus Search command. After command, MICOM reads FEpk
and SBADpk.

Disc Detection Block Diagram

Delta Wave

Output Block Vref

FE FOD
O ~ FEl | Focus Loop
Filter © DAC @

fs
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FOCUS PULL-IN

Summary

Delta waves are output from FOD to move the ACTUATOR up and down. FOCUS PULL-IN is executed near the
FE(S_CURVE) signal's ZERO CROSS area.

¥ Input signal : FE, SBAD
% Output signal : FOD, FOKB

Command (0x02hhhh)

: This is a Focus Pull-in enabling command. The Laser diode is automatically turned on. If focus is already on
when this command is received, no further actions are taken.

Code

1'st byte

02

D7

D6

D5

D4

D3

D2

D1

DO

FONU

0

PIM

FONU: Focus Pull-in location.
0 : Pull-in at Down after Actuator Up.
1 : Pulll-in at Up after Actuator Down.

PIM : Pull In Method.
0 : FE recognized. Absolute value of pull-in level used.
1: FE recognized. Pull-in level's FEPK's percentage used (Can be freely set using RAM's buffer).

® Search Speed is adjusted using RAM's FSSPD(0x20) FSDELTA (0x21).
Search Speed = 10mv/(128fs * FSSPD/FSDELTA)

® If FONcmd is received again during Play, Tracking/Sled is turned off.
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Related Memory
Name Address Function Data Value

FONbuf 001B Focus ON command buffer

FSSPD 0020 Focus Search speed

FSDELTA 0021 Focus Search delta

FSCNT 0022 Focus Search counter

FSCNTmax 0028 Focus Search output max 1800

FSCNTmin 0029 Focus Search output min E800

tFSCNT 002D search wait time 0~ 2000

FEfs 002E |FE| for focus pull-in

FEok_Ivl 002F FE ok level for Focus search 1000

FEpi_lIvl 0030 FE pull-in level 0 ~ 0400

FE 0062 Focus error

Operation Description

When the Focus On command is input, Delta waves are output from FOD as shown in the figure below. When to
execute (UP/DOWN) Pull-in is decided according to the FON at this time. Search Speed or the slope is decided
by the FSSPD and FSDELTA value, and the upper and lower limit duration is determined by tFSCNT. Also, PIM
decides whether to have the FE recognition, pull-in level at the absolute value or the FEPK percentage.

fod

FONU(Focus pull-in when actuator up) = 1

Q ] [tF

FSCNTmax
[ ] >

_______

[FSCNTmax] ____7

SCNT]

’ \\
4 N\,
’ N\,
P N\,
g R fod
IW N (0]

thSCNT]

FONU (Focus pull-in when actuator up) =0

[FSCNTmIn] -----» (FEpi_ V] o i [FSCNTmir]

[FEok_Ivl] or [FEPK]*[KFEpi] ____L

FEPK]*[KFEOk PR S

FEpi_Ivl] or RS EE P, y

FEPK]*[kFEpi] [FEok_IvI] or i= ; f
\/' [FEPKJ*[KFEok |

SENSE SENSE
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Focus Pull-in Block Diagram

Delta Wave

Output Block Vref

FE (L 1 FOD

FEI' | Focus Loop 2
< ) ; Filter 00 DAC @

S
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TRACKING BALANCE

Summary

The purpose of this adjustment is for the average of the MAX and MIN values of each TE zero cross component's
cycle, caused by eccentricity in the Off Track state, to be the same as Tofst. For CDs, TBAL signal is output and
the E,F AMP gain within the RF AMP is modulated to repeat adjust the Balance.

Command

TBAcmd (0XO0FO00)
: The command averages the MAX and MIN values of TE when Focus is on and Tracking is off, by using
eccentricity. It must always be executed before going into Play (Tracking on).

Code 1'st byte
OF D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 PIM 0 0 TTBA

TIGAB: (D7 Reserved). Tracking input gain adjustment selection bit.
0 : Adjusted by MICOM.
1: Tracking input gain changed by Servo according to TE level.

TTBA: Test mode for TBA
0 : Normal TBA
1 : Tracking Balance is changed once, then reverted to previous mode, regardless of Tracking Balance OK.

Related Memory

Name Address Function Data Value
TBALnNoise 00C6 zero cross noise level 0400
Tengh 00C7 TEpeak enough level 2000
fmin 00CA MINIMUM FREQUNCY for TZC detection 00F6 725Hz
fmax 00CB MAXIMUM FREQUNCY for TZC detection 0020 5580Hz
TBok 00cC T_BAL OK LEVEL (deviance allowed) 0100 19.5mV
tTBALmMax 00CD No zero cross max time 2000
nThal 00CE Period of one measurement 0008 8 periods
TBwt 00CF Wait time after TBAL change, until the beginning of 0200 5.734ms

the re-measurement

TBk FEGF T_BAL adjustment sensitivity coefficient 9000 -0.875
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Detailed Operation Description

Out of the periods of TE(tzc) signals passing through Vref and satisfying the conditions of fmin and fmax, TEmin,
TEmax, and the median of the two values is determined. When these periods have continued nTbal times, the
difference between the median value and the average adjustment level (=Tofst) is found to be the balance error.
If the error is smaller than TBok, the adjustment is terminated, and if larger, multiply TBk to Tbal's previous value
for output.

So when the Tbal value has been output once, the Gain or Delay within the RF's TE AMP is varied, and the TE
signal's balance error is varied as well. Because of this characteristic, you need a wait time (TBwt) longer than
the settling time. When the system is stabilized, the above steps are repeated to get more balance error data.

AN

IRV it

Monitor Memory

Name Addr. Function
TEmax 00C9 TOP PEAK REG.
TEmin 00C8 BOTTOM PEAK REG.
WORKO 008B S [TEmin+TEmax]/nTbal calculation results register
Thal 00C5 Thal output

Tracking Balance Block Diagram

. [ [
@ TEin ' Track Loop | TRD

! Filter

Balance Err
Operation
Block
7 3 Serial Data |«
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FOCUS BIAS

Summary

The purpose of adjusting the Focus Bias is to insure optimum RF signal quality during PLAY. Although it is the
Jitter amount that shows RF signal quality, it is very difficult to actually measure the jitter on the IC and create an
algorithm to find the point of minimum jitter. The alternative is to adjust the Focus Bias so that the envelope size
is at its maximum. The RF signal has the characteristic of having the least jitter near the point of Focus Bias
when the RF envelope size is at its maximum.

¥ Input signal : FE, RFENV
% Output signal : FOD

Command

FBAcmd (0Ox11 00)
: When the RF signal is at its maximum, end Focus Balance Adjust using the RF Envelope signal.
Always use after Focus pull-in.

Code 1'st byte
11 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 TFBA

TFBA : Test mode for FBA.
0 : Normal FBA.
1 : Execute Focus Balance once then revert to previous mode, without regard to Focus Balance OK.

Related Memory

Name Address Function Data Value
tFBacc 00DO Disturbance Width 05EA 8.58ms
FBdx 00D1 BIAS increase/decrease amount Buffer 0080 9.8mV
FBlevel 00D2 Disturbance Level 1000 312.5mV
FBok 00D3 Bias OK Level 0100 19.5mVv
FBIAS 0097 fbias data save
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Detailed Operation Description

The difference between the RFENV must be minimized by adding DISTURBANCE to the FE signal. This
DISTURBANCE uses FE as standard and sets a LEVEL for its use. The DISTURBANCE Level value is set to the
initial - direction, RFenv(-) value is stored, and put on HOLD for the WIDTH. The value is then given to the +
direction, the RFenv(+) value is stored, the difference between the two values is found, and checked to see if it is
in the FBok Level. Depending on whether the difference is (+) or (-), the dxbuf amount is subtracted from the
Fbias amount to make the final Fbias value.

RFRP | T
FBok
FOD
/ FBIA
S
Monitor Memory
Name Address Function
Work0O 0089 Minus Rfrp Reg.
Work1 008a Plus Rfrp Reg.
Work2 008b Work1-Work0 Calculation results register

Focus Bias Block Diagram

FE
()
(from RF) N
RFRP RFENV Avrg
(from RF) fs/16 Filter

Focus Loop
Filter

RF_ENV | Focus BIAS Err

operator Filter

FOD
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TRACKING PULL-IN

Summary

Tracking Loop is turned On using TZC Frequency when the Tracking On Command(0X03) is received in Off

Track status.

¥ Input signal : TE
¥ Output signal : TRD

Command

: Tracking Pull-in command.
If tracking is already on when this command is received, no further actions are taken.

Code 1'st byte

03 D7 D6 D5 D4 D3 D2

D1

DO

0 TON SLDX TFSB TOLB1 % 0O

KICK

TON : Track On/Off.
0 : Off.
1:0n.

SLDX : Sled Servo On/Off.
0 : SLED off.
1: Sled servo on after a set time period since Tracking on.

TFSB : Eccentricity compensation pull-in control bit during Track pull-in.
0 : Normal pull-in.

1 : Eccentricity Compensation pull-in (between the edges of TZC are counted and pull-in is executed where

the frequency is low).

TOLBL1 - 0 : Lens Brake during Track Pull-in. T/F Gain control enable/disable.
Used when executing pull-in after a jump using the Stepping motor.
0X : OFF.
10 : ON (lens kick value used for lens brake time during Normal Pull-in).
11 : ON (Pull-in after Stepping motor feed kick).

KICK : KICKsignal control (for stepping motor sled move).

0 : Set KICKsignal to "L".
1: Set KICKsignal to"H".

Related Memory

Name Address Function Data Value

tTpiH 004A minimum TZC time when Tpi 0800 2048*0.1 us

tTpiL 004B maximum TZC time when Tpi 2000 8192*0.1 us
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Operation Description
1)TFSB=0

When the Tracking On command is input, the MIRR and TZCsignal are checked. When a TZC edge is

generated while the MIRR signal is iL", tracking is assumed to be on, and sense is output as "H".

2) TFSB=1

When TZC period is less than tTpiH but larger than tTpiL, and a TZC edge is generated when MIRR signal is "L",

tracking is assumed to be on, and sense is output as "H".

TE

TZC

Mirr

SENSE

tTpiH>
tTpiL<

|
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LOOP GAIN

Summary

The Loop Filter's Gain is automatically adjusted so that the Open Loop Bandwith for Focus/Tracking is at the
specified frequency needed in the system.

¥ Input signal : FE, TE

¥ Output signal : FOD, TRD

sk —T initial state
adjustment fc
Gain
(open loop) ple
N freq.

adjustment goal

Command

Focusing Gain Adjustment command (FGAcmd (0X0C00))
: This command adjusts the Auto Focus Gain. Use when the Focus servo is on, and the tracking servo is either
on or off.

Code 1'st byte
oC D7 D6 D5 D4 D3 D2 D1 DO
FGud 0 0 0 0 0 0 TFGA

FGud : Auto Focus Gain Update.
0 : No update.
1 : When changing Kfo, Kfuo after automatic adjustment, update according to the rate of change during the
automatic adjustment.

TFGA : Test mode for FGA.
0 : Normal FGA.
1 : Change Focus Gain once then revert to previous mode, regardless of Focus Gain OK.
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Tracking Gain Adjustment command (TGAcmd (0X0DO00))
: This command adjusts the Auto Tracking Gain. Use when Focus servo and tracking servo are on.
Code 1'st byte
oD D6 D5 D4 D3 D2 D1 DO
TGud 0 0 0 0 0 0 TFGA

TGud : Auto Tracking Gain Update.
0 : No update.

1 : When changing Kto, Ktuo after automatic adjustment, update according to the rate of change during the
automatic adjustment.

TTGA : Test mode for TGA.

0 : Normal TGA.

1: Change tracking gain once then revert to previous mode, without regard to Tracking Gain OK.

Related Memory

Name Address Function Data Value
Gin 0050 input for gain adjust
GDF1 0051 BPF data for Gain adjust
Gout 0052 BPF out
Ydata 0053 Ydata=X+2Z
zYdata 0054 Ydata(n-1)
SINdata 0055 sin data
sTsz 00EO total sindata size
SHsz OOE1 sTsz/2
Xwave 00E2 current sin data pointer
xGwait O00E3 Wait Time 0008 8 periods
xGent OOE4 measurement period 0010 16 periods
Xdisturb 00E5 disturb data
Xphase OOE6 phase error
Ffrg/Tfrq OOEC/00E9 | Focusing/Tracking Bandwidth 0009/000C 1.8K/2.4K
FGok/TGok OOEA/OOE7 | Focusing/Tracking Gain Ok Level 0005/0005 0.38 8k
Kf/Kt FE8SC/FE84 | Focusing/Tracking Disturbance Level 0500/0400 | 71.7/78.1mV
Kcf/Kct FE8D/FE85 | Focusing/Tracking adjustment sensitivity E000/0800 | -0.25/0.063
coefficient
FGmax/TGmax 0058/0056 Focus/Track Gain Maximum Value E000/1000 | -0.25/0.125
FGmin/TGmin 0059/0057 Focus/Track Gain Minimum Value F500/0400 | -0.086/0.032
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Detailed Operation Description

The adjustment consists of outputting a sine wave to the FOD output, comparing the original sine wave and the
signal that has passed through MECHs such as P/U to make the phase difference into 90°. The LOOP EQ
FILTER's final output gain is automatically adjusted. The adjustment is repeated many times to reach the
optimum state. To eliminate NOISE components in the input signal, the signal goes through BPF handling.

X2

:

fc

1

ﬁ"‘ fs

BPF Configuration and Filter Coefficient

Name Address Function Data
KfgaO/KtgaO FF88/FF80 Coefficient for adjusting GAIN OFAC/16A3
Kfgal/Ktgal FF89/FF81 POLE FILTER 1 coefficient 7829/74AE
Kfga2/Ktga2 FF8A/FF82 ZERO FILTER coefficient 8000/8000
Kfga3/Ktga3 FF8B/FF83 POLE FILTER 2 coefficient 7829/74AE
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Phase Difference Detection Waveform

Y=xGdata STsz
2
A )
0 - - db + g , STsz
1 / Ll
Zero Cross X=sine(fc)
Ie-1¢>le+e 1e-1ege+¢
large Gain ¢ i small Gain

v

eoa———
leﬁ

xGwait xGent ¢
>t /] e
| N f
Phase
adjustment goal
nsk up

Loop Gain Block Diagram

xGok

Focus/Tracking
XinG Loop Filter
FE/TE . E \f sk FOD
(from RF) fs : TRD
y
In the disgram,
_ »| XGA Phase err | X stands for
XiG operater F(focus) or T(tracking).
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VELOCITY CONTROL TRACK JUMP

Summary

Velocity control Track jump uses the MIRR signal generated from the TRACK ERROR signal (TZC) read from the
disc during jump and the RFRP signal to detect the P/U's velocity and direction. It uses the difference between
the previously designated velocity profile and the actual velocity to output kick/brake to TRD, controlling track
jump.

¥ Input signal : TE(TZC), MIRR

¥ Output signal : TRD, SLEDO, SLED1, SENSE

Command (0x05XX)

TRack Jump command (TRJcmd)
: TRJcmd is a Track jump command that is used for track kick/brake jump and track velocity control jump.

Code

1'st byte

05

D7

D6

D5

D4

D3

D2

D1

DO

DIR

NUMS

DIR : Direction you wish to move in using the Track Counter (TC).
0 : Outward movement.
1 : Inward movement.

NUMS : Number of upper tracks you want to move (0x00 - Ox7F).
® Lower Jump track number is designated by CINCcmd(0B).
Cd Jump Number Common command (CIJNCcmd)

:This command designates the track number of TRJcmd and RPTcmd(Reserved), and the lower track number of
SMVcemd, PSJcmd(Reserved), and STEPcmd(Reserved).

Code 2nd byte
0B D7 D6 D5 D4 D3 D2 D1 DO
NUMS

NUMS : The number of lower tracks you want to move (0x01 - OxFF).
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Jump MoDel select command (JMD1cmd)
: JMD1cmd is a Jump-related initial value selection command.
Code 1'st byte
18 D7 D6 D5 D4 D3 D2 D1 DO
JCKS1-0 0 0 0 0 0 0
% JCKS1-0 : H/W counter clock selection bit during Jump.
00 : MIRR
01:TzC
1X : Latched MIRR (initial value).
Jump MoDe4 select command (JMD4cmd)
: JIMD4cmd is a Jump-related initial value selection command.
Code 1'st byte
1B D15 D14 D13 D12 D11 D10 D9 D8
RVSB VCMP VEDG VPRDR VCLKS
RVSB : Reverse check control during Jump.

0 : If there is less tracks than RVSnum(Oxbe) during reverse, jump stop.
1: Do not execute Reverse check.

VCMP :

1 Counter compensation (when Cout is "H").

0 : Do not Compensate.
1: Compensate.

VEDG : Velocity jump period counter standard edge selection.
00 : Falling & Rising
01 : Falling
10 : Rising
11 : Falling & Rising
VPRDR : Velocity jump period standard signal (H/W counter and Kick/Brake standard clk changes together as
well).
00:TzC
01: MIRR
10:L_TZC (L_MIRR is selected for H/W counter and Kick/Brake standard clk).

11:

VCLKS
00 :
01:
10 :
11 :

L_MIRR

: Velocity Clock Select

CK32 (1.25MHz = 800ns)
CK16( 2.5MHz = 400ns)
CKO08( 5MHz = 200ns)
CKO4( 10MHz = 100ns)

72
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Related Memory

Name Address Function Data Value
tBRK1 00BO brake time for 1 track jump 18
tBRK 00B1 brake time for upper 1 track jump C
Tstbl 00B2 stable time after jump 0
Twin 00B3 Track Jump TZC blind Time 0x10 90ns
NUMS 00B4 jump track number
Vkick 00B5 initial kick level for velocity jump -
Rtrk 00B6 residual track number([vNUMS]-H/W counter-Vcmp)
Vtmp 00B7 center calculation value memory
Vctl 00B8 accumulation value of difference between current and
profile velocity
King 00B9 Velocity error
VTKp 00BA plus kick for velocity control jump 2000
VTKm 00BB minus kick for velocity control jump E000
TMedge 00BC edge counter
KICKedge 00BD velocity control start edge 2
RVSnum 00BE Reverse jump check minimum track number
Jnum 00BF Number of tracks jumped (for stepping motor sled
move)
tJnoise 00CO te zero cross noise cancel
JMPCMDbuf 004C Jump command save buffer
JMPDATAbuf 004D Jump data save buffer
Jcomp O00F3 compensation for jump
tLBoS OODA lens brake time 500
tGUpS 00DB F gain up time 300
tTGUpPS 00oDC T gain up time 3A9
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TM_max

= Il

TRD vwr

W
<)
Yo

tGUpS !
> (TAUpS

»

AXAE

SL_avrg

SLEDO,SLED1 ﬁ

KICK J |
SENSE _I

Vref

% BPROfO0 - e : velocity profile

¥% REVCEFO - e : velocity profile error compensation factor

The error compensation factor is different according to the velocity.

( 5kHz : You must multiply the error compensation factor that is appropriate for 10kHz.

® If the error compensation factor of 5kHz is 0.5, the error compensation value of 10kHz is considered to be 1.)

Velocity Control Related Block Diagram

TEin racking Loop
° © Filter I {><} @
VPE for anti-aliasing LPﬂ
fs/1 LDOUT SLED1
s/16 Sled Loop SLDOU

@

Velocity control output block
RFRP B——+~\_MIR
Movement speed

B—
RFCT detect track count ° Speed campensation factor SLEDO

TZCA I—+> TZC. reverse check -

SLDIN Filter

Vref

Velocity profile
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Operation Description

Jump-related values are adjusted before executing velocity jump. For example, the window time ([TM_WIN]) is
selected in order to eliminate errors caused by MiRR or TZC noise early in the jump. Also, values such as lens
brake time ([t(LBOS]), focus gain up time ([tTGUS]), and tracking gain up time ([tTGUDS]) are selected after the

jump. If needed, the initial kick values ([VKP],[VKM]) must be set as well.

Values such as clock and kick/brake period, which are used as standards during jump, are first set by 1Bcmd.
The number of tracks you want to jump are input through the velocity jump command (0x5, 0x0B).

Also, the velocity profile that fits the clock is input into BProfO - BProfe before the jump. The default value is the
velocity profile data that executes kick/brake for each period.

When initialization is over, the jump is executed. The value that is output as trd is the result from the velocity
profile [Prof0j-e] and the L_MIRR positive edge's counter value difference signal that has been sent through the

loop filter.
Name Address Function Data Value
RVECFO FECO - Error's comparative velocity 4000,4000,4000,4000,40
RVECFe FECE compensation value 00,5000,6000,7FFF
BProf0 - FEDO - Basic velocity profile data OOFA,00FA,00FA,00FA, * One
BProfe FEDE 00FA,00D2,009A,0070 period of
VCLKS
ProfO - Profe | 1EO - 1EE | Velocity profile data used in the actual
jump (variable according to command)
kVHL FECF Last brake Level in upper 1 track jump 2000 3.125V
IVBL1 FEDF Initial Velocity Brake Level in 1 track
IVBL FEEF Initial Velocity Brake Level in upper 1
track
Jperiod 172 Jump period for RPTcmd
kvf FEF3 % for velocity controlled track jump 4000 50%

ELECTRONICS
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VELOCITY CONTROL FEED MOVE

Summary

Velocity control feed move detects moving speed and direction of P/U by using the TRACK ERROR signal (TZC)
read from the disc and the MIRR signal generated from the RFRP signal (deferent of RF signalis peak to peak
level). It executes track jump use by the difference between the previously designated velocity profile and the

actual velocity to output kick/brake to TRD.
¥ Input signal : TE(TZC), MIRR
¥ Output signal : TRD, SLEDO, SLED1, SENSE

Command : transmit 3 command
JMD2cmd (0x19hh) : Set jump-related mode

Code 1'st byte
19 D7 D6 D5 D4 D3 D2 D1 DO
LFKS FKMOD FSEQ FNEQ HYS TGS FDC -
LFKS: Lens kick / Feed move select bit.
0: Lens kick.
1: Feed move.
FKMOD: When LFKS is 'H', feed move type select.
0: Speed feedback type feed move.
1: Open control type feed move.
FSEQ: Usage feed search EQ in feed move.
0: Do not use
1. Use feed search EQ
FNEQ: Usage feed normal EQ in feed move.
0: Do not use
1: Use feed normal EQ
HYS: Usage hysterisis in the end of search.
0: Do not use
1: Use hysterisis
TGS: Usage tracking gain up in the end of search .
0: Do not use
1: Use tracking gain up
FDC: Add initial kick value(offset) to feed output in feed move .
0: Do not add
1: Add
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VCFcmd (0x06hh): Select Velocity control feedkick jump direction and upper track number.

Code 1st byte
06 D7 D6 D5 D4 D3 D2 D1 DO
B/F Upper byte of jump track
B/F: Select move direction in kick.
0: Backward
1: Forward
CJNCcmd (0x0Bhh): Set jump-related mode.
Code 1st byte
0B D7 D6 D5 D4 D3 D2 D1 DO
Lower byte of jump track
NUMS : The range of tracks humber you want to move is 1-2'°(32767).
JMD3cmd (0x1Ahh): Select lower track number
Code 1'st byte
1A D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 HCRE HCRC HCRS

HCRE: Hardware counter reference edge.
0: Raising
1: Falling

HCRC: Hardware counter reference clock.

00: CK32(1.25MHz = 800ns)
01: CK16( 2.5MHz = 400ns)
5MHz = 200ns)
11: CKO4( 10MHz = 100ns)

10: CKO8(

HCRS: Hardware counter reference signal.

0: TZC.
1: Mirr.

ELECTRONICS
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Related Memory

Name Address Function Data Value
FLAGbuf 0014 Flag mode( use only lower 4 bits)
FLABsav 0015 Save FLAGbuf
FLAGextral 0016
Cstrd 008D Current strd store
Zstrd 008E Previous strd store
JUMCMDbuf 0035 Save jump command
JUMDATDbuf 0036 Save jump track number
JMD23buf 001D Save JMP2, IMP3 command(JMP2: upper, JMD3: lowder
FKWt 0100 Kick initail window time 0x10
FKPt 0101 Kick calculation period time OxF
FVGI 0102
FVGO 0103
Ctmp 0104
MAXV 0105
Vgab 0106
Vgen 0107
FINP 0108
Fgab 0109
Pre_cnt 010A
R _trk 010B
Cspd 010C Jump track number
FEQ1 010D
FEQ2 010E
FEQ3 010F
FEQA4 0110
FEQ5 0111
Fkpok 0112
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Name Address Function Data Value
Kv10 FFOO0 Velocity generator filter coefficient 00A0
Kv1l FFO1 7B90
Kv12 FF02 07D0
Kv13 FFO3 0000
Ktla FF04
Kv20 FFO5 Feedback search EQ 0570
Kv21 FFO6 Save jump track number 7F90
Kv22 FFO7 Save JMP2, IMP3 command(JMP2: upper, JMD3: lower 0250
Kv23 FFO8 Kick initail window time 7FAO
Kv24 FF09 Kick calculation period time B370
Kv25 FFOA 4EBO

Maxspd FFOB 200KHz 0147

Prdspd FFOC 11KHz 0012
Ttov FFOD

Ht_tov FFOE 3-HCRC

Bpset FFOF 4096 track 1000

INV_BP FF10 1/4096 shift 0003

Mgraph FF11

Minspd FF12 5KHz 8
Kvgl FF20 6000
Kvg2 FF21 Jump track number 5800
Kvg3 FF22 5000
Kvg4 FF23 4800
Kvgh FF24 4000
Kvg6 FF25 3800
Kvg7 FF26 3000
Kvg8 FF27 2800
Kvg9 FF28 2000
Flim FF30 Fc value decision constant 0050
Kv2a FF31 E000

BC val FF32 10MHz(100nS) 4000

ELECTRONICS
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Velocity Profile

Velocity profile can decide kick time, maximum move velocity, break point.

A
Convergence
value(M)
(1)
Maximum
move velocity

©)

\ 4

Kick time

N tracks

@

\ 4

Kick time Brake
point

\ 4

Brake point

Y

Y

Y

Kick Time

In graph(1), convergence track number is decide according to jump track, the time arrived around M is kick
time.

This is decided by LFS's fc

Maximum Move Velocity
Maximum Move velocity is decided by relation of convergence value(M) in graph(1) and N track in graph(2)

Break Point

Break point is decided by mixing of graph(1) and graph(2). Break point is the time changed the sign in
comparison

between value of graph(1) and value of graph(2).

Relation Of Track Number And Velocity
When maximum move velocity is Max, processing period is P, convergence value in graph(1) is M,

Y
Y
Y

Y

Maximum move velocity is Max
Maximum track number in processing P is Max/P

When convergence value is N, maximum move velocity is (M*Max)/N, maximum track number is
(M*Max)/(N*P)

Change of convergence value per 1 track is P*M/Max
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FOKB GENERATION

Summary

The FOCUS OK signal is generated from the E+Fsignal (SBAD) input from the RF IC.

¥ Input signal : SBAD
¥ Output signal : FOKB

e AV
< tFOKBLdly > tFOKBLdly
v FOKBMVI — «—>
Y
SBAD 4
— > tFOKBHdly
FOKf |
FOKB
Command
The operation is handled in units of fs/16 without a separate execution command.
Related Registers
Register Address Function
FOKBIvI 0098 SBAD's FOCUS ON/OFF deciding LEVEL -> changes FOKf
tFOKBHdly 009A FOK High Delay Time
tFOKBLdly 009B FOK Low Delay Time
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Focus/Tracking Loop Filter Configuration

Input

Output

Anti-Aliasing 51/16 Interrupt
i Filter i i processing

Coeff [ Ki | K10 | K11 | K12 | K13 | K14 | K1