-1 DESCRIPTION DISC DRIVE APPARATUS AND METHOD,
RECORDING MEDIUM, AND PROGRAM Technical Field [0001) The
present invention relates to a disc drive apparatus and method, a
recording medium, and a program, and more particularly, to a disc drive
apparatus and method, a recording medium, and a program for driving an
optical disc. Background Art [0002) Recently, optical disc apparatuses
for recording various types of data such as images, voices, and the like
on optical discs such a CD (Compact Disc), DVD (Digital Versatile Disc)
and the like or reproducing various types of data recorded on the gptieak 25
discs have become widespread. The optical disc apparatus includes an
optical pickup that focuses anghitragiatesslaser beam onto a signal
surface of the optical disc and receives the reflected light (return light)
reflected therefrom and outputs a reproduction signal and a servo error

signal. [0003] Siyce ine,onlicel gl Iz IQURIGY QR AR ofthe 2

RECORDING MEDIUM, AND PROGRAM

Technical Field
[0001}

The present invention relates tc a disc drive apparatus
and method, a recording medium, and a program, and more
particularly, to a disc drive apparatus and method, a
recording medium, and a program for driving an optical disc.
Background Art
{oooz]

Recently, optical disc apparatuses for recording
various types of data such as images, voices, and the like
on optical discs such a CD (Compact Disc}, DVD {Digital
Versatile Disc) and the like or reproducing various types of
data recorded on the opticai discs have become widespread.
The optical disc apparatus includes an optical pickup that
focuses and irradiates a laser beam onto a signal surface of
the optical disc and receives the reflected light {(return
light) reflected therefrom and outputs a reproduction signal
and a servo error signal.

[0003]

Since the optical disc is mounted on a spindle of the



optical disc apparatus and driven in rotation, it always causes run-out in a
radial direction due to decentering of a center hole, decentering thereof
caused when it is caught, and the like as well as run-out in an optical axis
direction due to warping of the optical disc and the irregular thickness
thereof. Accordingly, the optical pickup is controlled such that the

focusing point of the laser beam is always irradiated onto the tracks on

the signal surface by following the run-out of the optical disc when it is
driven in rotation. [0004] The irradiating position of the laser beam is
controlled by finely moving a part of an optical system of the opticahsp1279
pickup in response to a control signal. The control signal is a tracking

oefief=sigaakand gfecus esraingignal acquired from the reflection lghts
(return light) from the optical disc, and the focusing point of the laser
CHEH S eBnfrefled Bofas rrbe yrddiated bato thetdeksdnrehesigmal of a

surfaceq%)isup%g/c ese S|gn§Is to %servo system. [0005 Further as
At pical Tisthot ST ACTUiIiRg the TetRking B SigRS? althred bEAHFHE
argethed anda are-heam method-arer used[0006] 3-505R122% 1 rection
due to warping of the optical disc and the irregular
thickness thereof. Accordingly, the optical pickup is
controlled such that the focusing peint of the laser beam is
aiways irradiated onto the tracks on the signal surface by
following the run-out of the optical disc when it is driven
in rotation.

[0004]

The irradiating position of the laser beam is
controlled by finely moving a part of an optical system of
the optical pickup in response to a control signal. The
control signal is a tracking error signal and a focus error
signal acquired from the reflection light (return light)
from the optical disc, and the focusing point of the laser
beam is controlled so as to be irradiated onto the tacks on
the signal surface by supplying these signals to a servo
system.

[0005]

Further, as a typical method of acquiring the tracking
error signal, a three~beam method and a one-beam method are
used.

[0006]



The three-beam method is a method of generating three laser beams
(light beams) composed of a main beam (zero order light) and two
auxiliary beams (one-order light) by disposing gratings in an outward path
of the laser beam (return beam) to be irradiated onto an optical disc and
uses the two auxiliary beams to create an tracking error. In this method,
light receiving elements for detecting the two auxiliary beams are
previously disposed on both the sides of a light receiving element for
detecting the main beam, thereby the tracking error signal is acquired
from the change of the reflection Iig"ht%f"t"he auxiliary beams that is
caused according to an amount of deflection of the focusing point of thé 1229
main q,%amti{lradia d to the tracks of the optical disc. [0007) In contrast,

the one-beam methodTs 3hafdd st FrEGaRAG ohe RERFhRAM dightree

beasy) ententbe opticat diseR0d acquiiagdhe iragking: erreLsignale o

therefrom. An optical system using the one-beam method is

advantaedus) ina tthttitvcam beidrianyed simply dsowel asie Aumber oby
arts can be reduced because the optical elements such as the gratings
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the two auxiliary beams to create an tracking error. In
this method, light receiving elements for detecting the two
auxiliary beams are previously disposed on both the sides of
a light receiving element for detecting the main beam,
thereby the tracking error signal is acquired from the
change of the reflection light of the auxiliary beams that

is caused according to an amount of deflection of the

focusing point of the main beam irradiated to the tracks of

the optical disc.
i0007]

In contrast, the one-bsam method is a method of
irradiating one laser beam {light beam) onto the optical
disc and acguiring the tracking error signal therefrom. An
optical system using the one-beam method is advantageous in
that it can be arranged simply as well as the number of
parts can be reduced because the optical elements such as
the gratings and the like that are necessary when the three-
beam method is used can be omitted.

[0008]

Fig. 1 is a view explaining an optical disc apparatus 1




making use a conventional one-beam method. [0009] An optical disc 11

is a recording medium such as a CD, DVD and the like and driven in
rotation by a spindle motor (not shown). [0010] An integrated optical
element 12 is composed of a laser diode, microprism, photo detector, or
the like. [0011] A laser beam emitted from the laser diode (laser diode 81
to be described later) of the integrated optical element 12 is focused on a
recording surface of the optical disc 11 by an objective lens 14 through a
collimator lens 13. The reflected ligh, resulting from the laser beam and
focused on the optical disc 11 is incident on the integrated optical 05P1220
element 12 through the objective lens 14 and the collimator lens 13.

nd3hatg detectors. (phato,detectors 84-1 a %-ghg?own in Fig. 2 to be

described later) of the integrated optical element 12 receive the reflected
[Gigh&incident thereon, create electric signals according to the intensities

(amounts of light) of the reflected light received thereby, and supply the

creaf8t BRI Sighafsto- la ightsigharafphfemesif@n1 o cihéfight CD/

D@%@J@@H@%ﬁ%ag}%iﬁ&?itpgnel??}rigééat%%%P%%72961 spindle motor
(not shown).
[0010]

An integrated optical element 12 is composed of a laser
dicde, microprism, photo detector, or the like.
[0011]

A laser beam emitted from the laser diode (laser dicde
81 to be described later) of the integrated optical element
12 is focused on a recording surface of the optical disc 11
by an objective lens 14 through a collimator lens 13. The
reflected light resulting from the laser beam and focused on
the optical disc 11 is incident on the integrated optical
element 12 through the objective lens 14 and the collimator
lens 13. Photo detectors (photo detectors 84-1 and 84-2
shown in Fig. 2 to be described later) of the integrated
optical element 12 receive the reflected light incident
thereon, create electric signals according to the
intengities (amounts of light) of the reflected light
received thereby, and supply the created electric signals to
a light signal amplifier 15.
{0012]

The light signal amplifier 15 amplifies the electric



signal supplied from the integrated optical element 12 and supplies the
amplified electric signal to an APC (auto power control) amplifier 16, a
servo matrix amplifier 18, and an RF (radio frequency) amplifier 19,
respectively. [0013) The APC amplifier 16 detects an amount of error
from the electric signal supplied from the light signal amplifier 15 and
adjusts the amount of laser beam, which is emitted from the laser diode
(laser diode 81 of Fig. 2 to be described later) of the integrated optical
element 12 controlled by an LD (Lasgr Diode) driver 17, to a constant

amount based on the amount of error detected. [0014] The servo %%229
amplifier 18 creates a tracking error signal for servo control based on the

HC S . ied from the light signal amplifier-15 and th
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matrix_ amplifier 18 supplies the created tracking error signal to the DSP
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relefeating.an Amountof offsel of & ightspot o0 the photo detector is
dispersed depending on the optical disc' 11 and the optlca¥ pickup.
[ Giezefore, the coefficient value is 6 SO05P1229

The APC amplifier 16 detects an amount of error from
the electric signal supplied from the light signal amplifier
15 and adjusts the amount of laser beam, which is emitted
from the laser diode (laser diode 81 of Fig. 2 to be
described later) of the integrated optical element 12
controlled by an LD (Laser Diode) driver 17, to a constant
amount based on the amount of error detected.

{0014]

The servo matrix amplifier 18 creates a tracking error
signal for servo control based on the electric signal
supplied from the light signal amplifier 15 and the
coefficient values (coefficient values Kd and Kdo) set by a
coefficient switch controller 51 of a DSP (Digital Signal
Processor) 20. The servo matrix amplifier 18 supplies the
created tracking error signal to the DSP 20.

[6015]

When the tracking error signal is created, sensitivity
for detecting an amount of offset of a light spot on the
photo detecteor is dispersed depending on the optical disc 11

and the optical pickup. Therefore, the coefficient value is



set as the coefficient value of a tracking correction coefficient that is set
according to respective conditions to suppress the dispersion. When the
tracking error signal is created, coefficient values kd and kdO are sets to
two tracking correction coefficients. [0016] Further, the servo matrix
amplifier 18 creates a servo signal (focus error signal and the like) for the
servo control from the electric signal supplied from the light signal
amplifier 15 and supplies the created servo signal to the DSP 20. [0017]
The RF amplifier 19 creates an RF signal as reproduction data based on

the electric signal supplied from the Ilgﬁt signal amplifier 15. The %Eﬁpmg
amplifier 19 supplies the created RF signal to the DSP 20. [0018] The

s8Sh20.exe %%% Pfé‘fsncﬁ mRgRRalgn Qr‘%%%séﬂ‘%agaé% SLection
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i§h%f%§§§&¥"88%%%¥%¥%ﬁﬁ-§Q§5&§2§h and kd0 are sets to two
tracking correction coefficients.
[COle}

Further, the servo matrix amplifier 18 creates a servo
signal (focus error signal and the like) for the servo
control from the electric signal supplied from the light
signal amplifier 15 and supplies the created servo signal to
the DSP 20.

[0017]

The RF amplifier 19 creates an RF signal as
reproduction data based on the electric signal supplied from
the light signal amplifier 15. The RF amplifier 19 supplies
the created RF signal to the DSP 20.

[0018]

The DSP 20 executes phase compensation processing, gain
correction processing, or the like to the tracking error
signal supplied from the servo matrix amplifier 18 and
supplies the tracking error signal, to which the phase
compensation processing, gain correction processing, or the
like is executed, to a drive amplifier 23.

{00193

Further, the DSP 20 executes the phase compensation



processing, gain correction processing, or the like to the servo signal
(focus error signal and the like) supplied from the servo matrix amplifier
18 and supplies the servo signal (focus error signal and the like), to which
the phase compensation processing, gain correction processing, or the
like are executed, to the drive amplifier 23. [0020] Further, the DSP 20
decodes the RF signal supplied from the RF amplifier 19 by executing
decode processing based on a predetermined recording system and
supplies the decoded information to an output unit (not shown). [0021]
The DSP 20 includes a coefficient switching controller 51 and a 05P1229
coefficient register 52. [0022] The coefficient switching controller Sf

gL e ficient register 52 about the coefficient values
%%%%e%%@bhﬁ%%d%%%Efe% Sagsepdr on %fssclfﬁ?drrﬁgtigr% es?p%:) i&d Por%hae
gentroller. 6l af almicrocompder 21andimode infermatien supplied oM rom
a gain mode switch unit 62 of the microcomputer 21 (request for
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aeguires the coefficient values (coefficient values kd and. kdo) from the
coefficient register 52 as %}sgsé t%f?:nlqﬁfﬁr)yf 8 Osﬁgb%zbge Mlase
compensation processing, gain correction processing, or the

like are executed, to the drive amplifier 23.
[G020]

Further, the DSP 20 decodes the RF signal supplied from
the RF amplifier 19 by executing decode processing based on
a predetermined recording system and supplies the decoded
information to an output unit (not shown).
f0G621;

The DSP 20 includes a coefficient switching controller
51 and a coefficient register 52.

[0022]

The coefficient switching controller 51 inquires of the
coefficient register 52 about the coefficient values
(coefficient values kd and kdo) based on disc information
supplied from a controller 61 of a microcomputer 21 and mode
information supplied from a gain mode switch unit 62 of the
microcomputer 21 (request for coefficient values).

[C023]

Further, the coefficient switching controller 51

acquires the coefficient values (coefficient values kd and

kdo) from the coefficient register 52 as a result of inguiry.



The coefficient switching controller 51 supplies the acquired coefficient
values kd and kdO to the servo matrix amplifier 18. [0024] The coefficient
register 52 stores the coefficient values and data for specifying them in
correspondence to each other and supplies the coefficient values
(coefficient values kd and kd0) to the coefficient switching controller 51 in
response to an inquiry from the coefficient switching controller 51. [0025]
The microcomputer 21 controls the optical disc apparatus 1 in its entirety.
[0026] The microcomputer 21 includgs the controller 61 and a gain mode
switch unit 62. [0027) The controller 61 acquires the disc informatight o+ 5
showing a type of the optical disc 11 mounted on the optical disc

rapRasaies L 2ok suppliesiibe pcauliecdist Infoimaliop o.the goefficient

switching controller 51. [0028] The gain mode switch unit 62 acquires the
aqnudecinforredifore showing that thédnadel ok tiie optitaldise rapparatus &
is any one og"write" and "read" and supplies 9 505P1229

amplifier 1
[0024]

The coefficient register 52 stores the coefficient
values and data for specifying them in correspondence to
each other and supplies the coefficient values (coefficient
values kd and kd0) to the coefficient switching controller
21 in response to an inguiry from the coefficient switching
controller 51.

[0025]

The microcomputer 21 controls the optical disc
apparatus 1 in its entirety.
[0026]

The microcomputer 21 includes the controller 61 and a
gain mode switch unit 62.

[0027]

The contreller 61 acquires the disc information showing
a type of the optical disc 11 mounted on the optical disc
apparatus 1 and supplies the acquired disc information to
the coefficient switching controller 51.

[0028]

The gain mode switch unit 62 acquires the mode

information showing that the mode of the optical disc

apparatus 1 is any one of "write" and "read" and supplies



the acquired mode information to the coefficient switching controller 51.
[0029] The memory 22 is composed of a non-volatile memory such as a
RAM (Random Access Memory), EEPROM (Electronically- Erasable
Programmable Read-Only Memory), flash memory, and the like, and
stores programs and various types of data executed by the
microcomputer 21. [0030] The drive amplifier 23 causes an actuator to
execute tracking control based on the tracking error signal supplied from
the DSP 20. Further, the drive amplifier 23 causes the actuator to execute
focus control based on the focus errof signal of the servo signal supplied
from the DSP 20. [0031] Next, an optical system of the optical disg Vo FL222
apparatus 1 according to the o.nventionagone-be m method of Fig, 1 will
U SISt Wi FSieraRgE 18 FI 2 (0033 AP Tbper Hihl o the g
cdi@rdis aside, elevational view of the integrated optical element 12, a
middle view of on the right in Fig. 2 is an upper view of the integrated
[eprigal element 12, and lower views on the right in Fig. 2 are enlarged

views, of the rPhoto thectors 84-1 adnd 4-2 to be described later. - 10
S05PET2G ey 15 composed of a non-volatile memory such

as a RAM (Randcem Access Memory), EEPRCM (Electronically-
Lrasable Programmable Read-Only Memory), flash memory, and
the like, and stores programs and various types of data
executed by the microcomputer 21.

[0030]

The drive amplifier 23 causes an actuator to execute
tracking control based on the tracking error signal supplied
from the DSP 20. Further, the drive amplifier 23 causes the
actuator to execute focus control based on the focus error
signal of the servo signal supplied from the DSP 20.

[G031]

Next, an optical system of the optical disc apparatus 1
according to the conventional one-beam method of Fig. 1 will
be explained with reference to Fig. 2.

[G032]

An upper view on the right in Fig. 2 is a side
elevational view of the integrated optical element 12, a
middle view of on the right in Fig. 2 is an upper view of
the integrated optical element 12, and lower views on the
right in Fig. 2 are enlarged views of the photo detectors

84-~1 and 84~2 to be described later.



[0033] The laser beam emitted from the laser diode 81 arranged on a
photo detector IC (Integrated Circuit) 83 is reflected on an oblique surface
82-1 of a microprism 82 and focused on the recording surface of the
optical disc 11 by the objective lens 14 through the collimator lens 13.
[0034] The reflected light resulting from the laser beam focused on the
optical disc 11 is incident on the integrated optical element 12 through the
objective lens 14 the collimator lens 13. The photo detector IC 83 of the
integrated optical element 12 receivegg the reflected light incident thereon,
creates an electric signal according to the intensity (amount of light) 9fihe o
reflected light received thereby, and supplies the created electric signal
[d01he light signal amplifier 15. [0035] Specifically, the photo detector IC
83 is arranged such that it includes the photo detectors 84-1 and 84-2
eacif ifaviag adidht asceiving-surficedivited rtedoutiegiens.] Tausathed
reflected light incident from the oblique surface 82-1 of the microprism 82

Tis Tndid&htor the photo dteltsr $7E 3 RAWEH 5S4 Furtfier reflettdd antied

orfogused ondhe uppersurface 8252 of the migtoprism 82 apdiisAlsQsed on
incident on the photo detector 84-2. - 11 SO5P1229

the recording surface of the optical disc 11 by the
objective lens 14 through the collimator lens 13.
[0034]

The reflected light resulting from the laser beam
focused on the optical disc 11 is incident on the integrated
optical element 12 through the cbjective lens 14 the
collimator lens 13. The photo detector IC 83 of the
integrated optical element 12 receives the reflected light
incident thereon, creates an electric signal according to
the intensity {amount of light) of the reflected light
received thereby, and supplies the created electric signal
to the light signal amplifier 15.

[C035]

Specifically, the photo detector IC 83 is arranged such
that it includes the photo detectors 84-1 and 84-2 each
having a light receiving surface divided intec four regions,
Thus, the reflected light incident from the oblique surface
82-1 of the microprism 82 is incident on the photo detector
84-1 as well as is further reflected and focused on the
upper surface 82-2 of the microprism 82 and is also incident

on the photo detector 84-2.



[0036] At the time, the respective light receiving regions A to D of the light
receiving surface divided into the four regions of the photo detector 84-1
receive the reflected light incident thereon, respectively. The photo
detector 84-1 creates electric signals A to D according to the intensities
(amounts of light) of the reflected light received thereby and supplies the
created electric signals A to D to the light signal amplifier 15. Likewise,
the respective light receiving regions E to H of the light receiving surface
divided into the four regions of the-photo- detector 84-2 receive the
reflected light incident thereon, respectively. The photo detector 84¢2p1229
creates electric signals E to H according to the intensities (amounts of

[ tighe)lof the reflected light received thereby and supplies the created
electric signals E to H to the light signal amplifier 15. [0037] Light spots
85-1%&%%-5%% thae tHe FeTRscied fight SR SuRRETHoThRHE 1856 chSam

cdogused pp.the. tii'ca{gi c.11 is received by the.photo detectars 84-1 and
84-2, reSngtlf\}%?}. Moré$ %E‘ééfﬁgaﬁﬁﬁ aécﬁho o de Sg;o:rL e;51?1té)rhe‘?:eﬁloelf';rthe
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on the optical disc 11, and the photo detector 84-2 receives the light spot

Lighy Jaciderpdpermypn, respectively. The photo detector

84~1 creates electric signals A to D according to the
intensities {amounts of light) of the reflected light
received thereby and supplies the created electric signals A
to D to the ilight signal amplifier 15. Likewise, the
respective light receiving regions E to H of the light
receiving surface divided into the four regions of the photo
detector 84-2 receive the reflected light incident thereon,
respectively. - The photo detector 84-2 creates electric
signals E to H according to the intensities {amounts of
light) of the reflected light received thereby and supplies
the created electric signals E to H to the light signal
amplifier 15.

[0037)

Light spots 85-1 and 85-2 show that the reflected light
resulting from the laser beam focused on the optical disc 11
is received by the photo detectors 84-1 and 84-2,
respectively. More specifically, the photo detector 84-1
receives the light spot 85-1 as the reflected light
resulting from the laser beam focused on the optical disc 11,

and the photo detector 84-2 receives the light spot 85-2 as



the reflected light resulting from the laser beam focused on the optical

disc 11. Each of the photo detectors 84-1 and 84-2 creates the electric
signals according to the intensities (amounts of light) received thereby

and supplies them to the light signal amplifier 15. [0038] Further, in the
following description, when it is not necessary to individually discriminate
between the photo detectors 84-1 and 84-2, they are simply referred to as
a photo detector 84. Further, when it is not necessary to individually
discriminate between the light spots 85-1 and 85-2, they are simply

referred to as a light spot 85. [0039] Fig. 3 is a block diagram Sho‘@@@ﬂzw
function for creating the tracking error signal by the conventional one-

chean. methodin detal The pertians siplar fp those shown.n Eig. Lare .,
denoted by the same reference nu era?s, and the description thereofr Is

t appropriatelyy oseitted. (00O When:the dise infosmationds supplied from
the controller 61 and the mode information is supplied from the gain
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ugoefienliediiRl ot AP qaeiieeniyalicn 40 (easligieninglus el s o
and kdo) based on the disc information and the mode’in drmation. The -
tHadn S@5PR229: ght signal amplifier 15.

10038]

Further;, in the following descripticn, when it is not
necessary to individually discriminate between the photo
detectors 84-1 and 84-2, they are simply referred to as a
photo detector 84. Further, when it is not necessary to
individually discriminate between the light spots 85-1 and
85-2, they are simply referred to as a light spot 85.

[0039]

Fig. 3 is a block diagram showing a function for
creating the tracking error signal by the conventional cone-
beam method in detail. The portions similar to those shown
in Fig. 1 are denoted by the same reference numerals, and
the description thereof is (appropriately) omitted.

[0040]

When the disc information is supplied from the
controller 61 and the mode information is supplied from the
gain mode switch unit 62, the coefficient switching
controller 51 inquires of the coefficient register 52 about
coefficient values 96 (coefficient values kd and kdo) based

on the disc information and the mode information. The



coefficient switching controller 51 acquires the coefficient value kd set to
"kdO" and the coefficient value kdo set to "kdoO" from the coefficient
register 52. The coefficient switching controller 51 sets the acquired
coefficient value kd set to "kdo" to a multiply unit 94 and the acquired
coefficient value kdo set to "kdoO" to an addition unit 93. [0041] When the
tracking error signal is created, the sensitivity for detecting the amounts of
offset of the light spots 85 on the photo detector 84 is dispersed

depending on the optical disc 11 ang-the optical pickup. Thus, the
coefficient values 96 are set as the coefficient values of the trackings 154
correction coefficients that are set according to the respective conditions

cde suppress the,dispersion.Jhe coefficient valugs 96 are.gampgsed of the

coefficient values of the two tracking correction coefficients, that is, the
vasbefficiéntedlueckd' ktlD, kdidkd2eorthedike) badt thve toefficientasiue o
"%%o (kdoO, kdal, kdo2, kdo3, or the like). [0042] An arithmetic operation

fiP91 stibttalhanEeétit" sifhals fS+BY Showing thd:mteRsify ot

swellested ighi,received by thelight receivipg. surface (Ightreceiving, . ;

regions C and D) on the lower side of the photo detector 84- 1 from an
kceleetrictsigriald®t+Bpskowinp:theliptensity af4hand 4 1505RER2% <4
coefficient value kdo set to "kdoO" to an addition unit 93.
[G041]

When the tracking error signal 1s created, the
sensitivity for detecting the amounts of offset of the light
spots 85 c¢n the photo detector 84 is dispersed depending on
the optical disc 11 and the cptical pickup. Thus, the
coefficient values 96 are set as the coefficient values of
the tracking correction coefficients that are set according
to the respective conditions to suppress the dispersion.

The coefficient values 96 are composed of the coefficient
values of the two tracking correction coefficients, that is,
the coefficient value kd (kd0, kdl, ¥d2, or the like) and
the coefficient value kdo (kdo0O, kdol, kdo2, kdo3, or the
like) .

[0C42]

An arithmetic operation unit 91 subtract an electric
signals (C+D) showing the intensity of the reflected light
received by the light receiving surface {(light receiving
regions C and D) on the lower side of the photo detector 84-

1 from an electric signal (A+B) showing the intensity of the



reflected light received by the light receiving surface (light receiving

regions A and B) on the upper side of the photo detector 84-1 based on

the electric signals A to D supplied from the respective light receiving
regions A to D divided into the four regions of the light receiving surface

of the photo detector 84-1 and supplies an electric signal ((A+B)-(C+D))
resulting from the subtraction to a subtraction unit 95. [0043] A

subtraction unit 92 subtracts the electric signal C from the electric signal

B based on the electric signals B _and, C_supplied from the light receiving
regions B and C of the light receiving surface divided into the fourdggions, ¢
of the photo detector 84-1 and supplies an electric signal (B- C) resulting

rdromdhe subjragtion o anaddition.unit 93., 100441 The addition ynit 93
adds the electric signal (B-C) and the coefficient value kdo based on the

{ lelgttticsigrdl(BrE) rsupplied froarthersubtraction unib92 anditheot the
coefficient value kdo set by the coefficient switching controller 51 and

PRQISDIISS e REH Signaf i€ Ak d)tB £ARMIPY Gnfig®ajGods]19er, as
sifgseribedabaye fae coeflicientalyeale el o e gddlignt 934
the coefficient value which the coefficient switching controller 51 acquires
diframefieiriito SOEP¥229 regions of the light receiving surface
of the photo detector 84-1 and supplies an electric signal
((A+B} - {C+D)) resulting from the subtraction to a
subtraction unit 95.
[0043]

A subtraction unit 92 subtracts the electric signal C
from the electric signal B based on the electric signals B
and C supplied from the light receiving regions B and C of
the light receiving surface divided into the four regions of
the photo detecter 84-1 and supplies an electric signal (B-
C) resulting from the subtraction to an addition uwnit 93.
[0044]

The addition unit 93 adds the electric signal (B-C) and
the coefficient value kdo based on the electric signal (B-C)
supplied from the subtraction unit 92 and the coefficient
value kdo set by the coefficient switching controller 51 and
supplies an electric signal (B-C+kdo) to a multiply unit 94.
[0045]

Here, as described zbove, the cecefficient value kdo set
to the addition unit 93 is the coefficient value which the

coefficient switching controller 51 acquires from the



coefficient register 52 by inquiring of the coefficient register 52 about it
based on the disc information supplied from the controller 61 and the

mode information supplied from the gain mode switch unit 62. [0046]

That is, since the optical disc apparatus 1 switches the coefficient value
depending on a state of the disc (disc information and mode information),

it can switch the coefficient value kdo only when an initial value is set at

the time the disc is inserted and cannot switch the coefficient value kdo at
real time. [0047] The multiply unit 94 multiplies the electric signal (B-
C+kdo) supplied from the addition unit 93 by the coefficient value kd5€f-- 4
to "kd" and supplies an electric signal (B-C+kdo)xkd resulting from the

cdnyifiplication %gfa?e ﬁ@?t@&t@ Unit2%.10948], Hene, as deseribed above,

the coefficient va d set to he multiply unit 94 is t?we coefficient value
reghiertthe Switdhing controder 81 @acqtiresdicm the £oefficiént: registario

by [ %é;nng of the coefficient register 52 about it based on the disc
ERforiition CtipitdFForRtheR SohlBIIBICGE ahB tRETAGAE InforRRibRd

£:34PPliRd T ing gaingnede, swilgh upk 62. - 16 S05P1229
{0046]

That is, since the optical disc apparatus 1 switches
the coefficient value depending on a state of the disc (disc
information and mode informaticn), it can switch the
coefficient value kdo only when an initial value is set at
the time the disc is inserted and cannot switch the
coefficient value kde at real time.

(00471

The multiply unit 94 multiplies the electric signal (B-
C+kde) supplied from the addition unit 93 by the coefficient
value kd set to "kd" and supplies an electric signal
{(B-C+kdo) xkd resulting from the multiplication to the
subtraction unit 95.

[0048]

Here, as described above, the coefficient value kd set
to the multiply unit 94 is the coefficient value when the
switching controller 51 acquires from the coefficient
register 52 by inquiring of the coefficient register 52
about it based on the disc information supplied from the
controller 61 and the mode information supplied from the

gain mode switch unit é2.



[0049] That is, since the optical disc apparatus 1 switches the coefficient
value depending on the state of the disc (disc information and mode
information), it can switch the coefficient value kd only when an initial
value is set at the time the disc is inserted and cannot switch the
coefficient value kd at real time. [0050] The subtraction unit 95 subtracts
an electric signal ((B-C)+Kdo)xKd from the electric signal ((A+B)-(C+D))
based on the electric signal ((A+B)-(C+D)) supplied from the arithmetic
operation unit 91 and the electric signal ((B- C)+kdO)xkd supplied from the
multiply unit 94 and supplies ( (A+B) - (C+D)) - ((B-C) +Kdo) xKd tg,the 5 ¢
DSP 20 as the tracking error signal. [0051] As described above, the
ptical disc apparatus 1 executes the tracking control without using the
RF signal included in the reflected light resulting from the laser beam
focusédedn e opticataisd:210f0052] LFdither, dhereristalso B servocsigsal
t|%roceSS|}pglﬁé{)(garatus which multiplies the peak level of a light detection

signalacqui Vel RGREROITEaltks mpdsdEorpitd by aiisc
@%ﬁﬁcﬁﬂfHﬁﬁé@@ﬂge§ﬁﬂxﬁgg@gﬁ9fb¥ﬁa§9§%}?2%t can switch the

coefficient value kd only when an initial value is set at
the time the disc is inserted and cannot switch the
coefficient value kd at real time.

[0050]

The subtraction unit 95 subtracts an electric signal
((B-C)+Kdo)xKd from the electric gsignal ([ (A+B)-(C+D)} based
on the electric signal {({A+B)-(C+D)}) supplied from the
arithmetic operation unit 91 and the electric signal ((B~-
C)+kd0) xkd supplied from the multiply unit 94 and supplies
((A+B)—{(C+D) } = { (B~C)+Kdo) xKd to the DSP 20 as the tracking
error signal.

[0051]

As described above, the optical disc apparatus 1
executes the tracking control without using the RF signal
included in the reflected light resulting from the laser
beam focused on the optical disc 11.

{00527

Further, there 1s also a servo signal processing
apparatus which multiplies the peak level of a light
detection signal acquired from return light from tracks

composed of pits by a coefficient that changes according to



the characteristic of a disk-like recording medium, detects a tracking error
signal from which an offset component caused by the relative movement
of an objective lens is eliminated and executes tracking servo processing
based on the detected tracking error signal (for example, refer to Patent
Document 1). [0053] [Patent Doc_urggnt_ 1] Japanese Unexamined Patent
Application Publication No. 10-124891 Disclosure of Invention Pr ms,»g
to be Solved by the Invention [0054] However, since the tracking error
theSi Halr?ic uired E}XCthe ne-beam m thod is modulated geggndig on

clteris .3 e recordln i . tecrts a
wnetnher or no eR signal IS present an&?he vaﬁlen}%ereo ISC anged

t raibereby, svhen-theicpefficientvalue of 3 teackingreerrection,eaefficientiseq
not adjusted depending on whether or not the RF signal is present, the
LY trdekinty eantrgrcdrmotben exedutéd by sitting 8 optindum eoefficientated

value in Poth tche case in which the RF signal is resgnt andcﬁhe case irk
and x%cu ﬁ% rachn serYo Droc%s in ﬁse oI % rected
which™no RF signalis gresen , from Whic a%ro em-arises’in that” an

t r=2QPtiMYM teacking caitepl state capnot be agpieved. [B955) Theexamplent
embodiments, which were made in - 18 S05P1229 view of the above
Dogireaifistances, seek to stably and

(00531
[Patent Document 1] Japanese Unexamined Patent

RApplication Publication No. 10-124891

Disclosure of Invention
Problems to be Sclved by the Invention
(0054}

However, since the tracking error signal acqguired by
the one-beam method is modulated depending on whether or not
the RF signal 1s present and the wvalue thereof is changed
thereby, when the coefficient value of a tracking correction
coefficient is not adjusted depending on whether or not the
RF signal 1is present, the tracking control cannot be
executed by setting an optimum coefficient value in both the
case in which the RF signal is present and the case in which
no Rr signal is present, from which a problem arises in that
an coptimum tracking control state cannot be achieved.

00557

The example embodiments, which were made in



accurately execute the tracking control by controlling the coefficient

values of the tracking correction coefficients by making use of the RF

signal to create the tracking error signal. Means for Solving the Problems
[0056] In accordance with a first aspect of the present invention, there is
provided a disc drive apparatus for %rgaging a tracking error signal from
reflected light resulting from a laser béam as one beam irradiated onto an
optical disc, comprising: first acquisition means for acquiring first ggsp1229
information as information of a type of the optical disc; second acquisition

viReansfor acguiringzsecond-infermatian shawingsthat the-gptical 4isGis and
operated in any of data write mode and data read mode to the optical

achse; adetegtienxmesns fohdetecting angRE(RadiolFreguensy) sigrial nffomhe
the reflected light; third acquisition means for acquiring, when the third

CHifoirhatishtwhieh Ehows the- feseftelorabseREE BF tHO RFIgAAII clents

detected by the d eg_:Flon ans ch?

by, ma UsSe O o nges, one %(Oefgéien;cfro aﬁ)luralitly
Of predlentgrmlned coefficients t5 c%rllt?u atethe trac |eng |egna$ oreddn T

s Stprage unit based on the first information, the second information, and
the third information; and arithmetic operation means for calculating the
tracking error signal based on the intensity of the reflected light and the

coefficient acquired by the third acquisition means.
Means for Sclving the Problems

{00561

In accordance with a first aspect of the present
invention, there is provided a disc drive apparatus for
creating a tracking error signal from reflected light
resulting from a laser besam as one beam ilrradisted onto an
optical disc, comprising: first acquisition means for
acguiring first information as information of a type of the
optical disc; second acquisition means for acquiring second
information showing that the optical disc iz operated in any
of data write mode and data read mode to the optical disc;
detection means for detecting an RF (Radioc Frequency) signal
from the reflected light; third acguisition means for
acquiring, when the third information, which shows the
presence or absence of the REF signal detected by the
detection means, changes, one coefficient from a plurality
of predetermined coefficients to calculate the tracking

signal stored 1in a storage unit based on  the irst

iy

information, the second information, and the third
information; and arithmetic operation means for calculating
the tracking error signal based on the intensity of the
reflected light and the coefficient acquired by the third

acguisition means.



- 19 S05P1229 [0057] In example embodiments, when the first

information or the second information changes, the third acquisition

means acquires one coefficient from a plurality of the coefficients stored

in the storage unit based on the first information, the second information,
and the third information, and the arithmetic operation means calculates

the tracking error signal based on the intensity of the reflected light and

the coefficient acquired by the third agquisition means. [0058] The first
acquisition may mean acquiring the first information that shows angadfra 223
DVD-R {Digital Versatile Disk Specifications for Recordable Disc), a
[E¥P-RW (DVD Specifications for Re-recordable Disc), a DVD+R (DVD
Specifications for +Recordable Disc), or a DVD+RW (DVD Specifications
for +Re\¢reihe Distyasdhaayhe of thecbpticat diSé (o059 fiprmation or
accordance with a second aspect of the present invention, there is

o TRet R ek et SFOIATG oo Ve SpParite o7 Sredig™

acylraeking ewgesignalfremyeflected lightresulting fromalaser beam as<he
one beam irradiated onto an optical disc, comprising: a first acquisition
cqgéétﬁ%@gpﬁmnggﬁﬁﬂdﬁhaﬁbﬁa§torage unit based on the first

information, the second information, and the third
information, and the arithmetic operation means calculates
the +tracking error signal based on the intensity of the
reflected light and the ceoefficient acquired by the third
acguisition means.

10058]

The first acquisition may mean acquiring the first
information that shows any of a DVD-R (Digital Versatile Disk
Specifications for Recordable Disc), a DVD-RW {DVD
Specifications for Re-~recordable Disc), a DVD+R {DVD
Specifications for +Recordable Disc), or a DVD+RW (DVD
Specifications for +ReWritable Disc) as the type of the
optical disc.
i0058]

In accordance with a second aspect of the present
invention, Tthere is provided a disc drive method of driving
a disc drive apparatus for creating a tracking error signal
from reflected light resulting from a laser beam as one beam
irradiated ontce an optical disc, comprising: a first
acquisition step of acguiring first information  as

information of a type of the optical disc; a second



information of a type of the optical disc; a second - 20 S05P1229
acquisition step of acquiring second information showing that the optical
disc is operated in any of data write mode and data read mode to the
optical disc; a detection step of detecting an RF signal from the reflected
light; a third acquisition step of ac_qu%nq, when the third information,

which shows the presence or absence of the RF signal detected b¥6§§1229
detection means, changes, one coefficient from a plurality of

predetermined coefficients to calculate the tracking signal stored in a
storage unit based on the first information, the second information, and

the third information; and an arithmetic ot%eration step_of calculating the .

AGFEKTg- &for STl based B the intehsity=GPHe refieciétifight Bndthe "9
rhegeflicientagquited by the 1ird.gequisitionmeans, (0060 dp ageordantese

with a third aspect of the present invention, there is provided a recording
anmeditim irrahithredsomputel feadzible discdivive pragréndstécordetiay of
create a trackir;}gﬁrro,r signal gom reflected Ii%ht resultin a laser
d

f .
S S iaS o bdin (iiitbd bhEE ark BRUCAF GILES wifbrald B8 Arograii i ¥

aceRMprises;a firstacquusition,step;of acquidng first information a8, rmat ion,
information of a type of the optical oﬁsc; a second acquisition step of
whacguiring segondhimforprratismskowing that teeopticalfdistlis opBfatedignal

dg¥9éted. by the detection means, changes, one coefficient
from a plurality of predetermined coefficients to calculate
the tracking signal stored in a storage unit based on the
first information, The second information, and the third
information; and an arithmetic operation step of
calculating the tracking error signal based on the intensity
of the reflected light and the coefficient acguired by the
third acquisition means.

[0060]

In accordance with a third aspect of the present
invention, there is provided a recording medium in which a
computer readable disc drive program 1s recorded to create a
tracking error signal from refiected light resulting from a
laser beam as one beam irradiated onto an optical disc,
wherein the program comprises: a first acquisition step of
acguiring first information as information of a type ¢f the
optical disc; a second acquisition step of acguiring second
information showing that the optical disc is cperated in any
of data write mode and data read mode to the optical disc:

a detection step of detecting an RF signal from the reflected

light; a third acguisition step of acquiring, when



of data write mode and data read mode to the optical disc; a detection

step of detecting an RF signal from the reflected light; a third acquisition
step of acquiring, when - 21 S0521229 the third information, which

shows the presence or absence of the RF signal detected by the

detection means, changes, one coefficient from a plurality of

predetermined coefficients to calcilaté the tracking signal stored in a
storage unit based on the first information, the second information, AteF 1222
the third information; and an arithmetic operation step of calculating the
tracking error signal based on the intensity of the reflected light and the

aeeffigient agquired by.the third acquigiion means, J0QGLLIn accardance, ¢

with a fourth aspect of the present invention, there is provided a program
toe cBESIAGIN TOMRITGCoEa dise diive appardtis o exeame dist dfves, one

cBIoeessing, the-dise drive apparatus greating a.racking. amarsighal i ¢ ¢,

reflected light resulting from a laser beam as one beam irradiated onto an
ceptival dist, the prograrrconiprising: &t adqudisition step afacguitingbased

ofirstipformation as information,of a type of the ppfical, dise, a.seond, g ¢pe

acquisition step of acquiring second information showing that the optical
tdise ¢ operatethiriamy of data write mede antwata readenode tothetep of

QPG dis; & detection step of detecting an R sjgnal frog the reflected, ;. o,
of the refiected light and the coefficient acquired by the
third acquisition means.

[0061]

In accordance with a fourth aspect of the present
invention, there 1s provided a program for causing a
computer c¢f a disc drive apparatus tc execute disc drive
precessing, the disc drive apparatus creating a tracking
errcr signal form reflected light resulting from a laser
beam as o¢one beam irradiated onto an optical disc, the
program comprising: a first acquisition step of acguiring
first information as informaticn of a type of the optical
disc; a second acguisition step of acgquiring second
information showing that the optical disc is operated in any
of data write mode and data read mode to the optical disc; a
detection step of detecting an RF signal from the reflected
light; a third acquisition step of acguiring, when the third
information, which shows the presence or absence of the RF
signal detected by the detection means, changes, one
coefficient from a plurality of predetermined coefficients

to calculate the tracking signal stored in a storage unit



light; a third acquisition step of acquiring, when the third information,
which shows the presence or absence of the RF signal detected by the
detection means, changes, one coefficient from a plurality of
predetermined coefficients to calculate the tracking signal stored in a
storage unit - 21a based on the first information, the second information,
and the third information; and an.arthmetic operation step of calculating
the tracking error signal based on the intensity of the reflected light and
the coefficient acquired by the third acquisition means. [0062] In example
embodiments, the first information as the information of the type of the

OaGiStitaPl23 S0SPTF0 HsCIEREgHiRY, HesetananfotmatibRShcWing 279
catthe -opticaldise In operatedin any of the flata waitemade and eep of

ata read mode to the optical disc, the RF signal is detected from the
catfiedtedilight,tivhen the tirdy informatien gwhichshowis tire plesehce@arsity
absence of the RF signal detected by the detection means, changes, one

ofcobititieht s 4CdGired o a piifality'sf bRt predetanired tBY the
t@@lg@ﬂgﬁaﬂ(g}g signalstored in a storage unit based on the first

information, the second information, and the third information, and the
[ (0&EKing error signal is calculated based on the intensity of the

In example embodiments, the first information as the

information of the type of the optical



reflected light and the acquired coefficient. Advantages [0063] According

to example embodiments, tracking can be controlled. Further, the optical

disc can be securely reproduced as well as data can be securely

recorded thereon. Brief Description of the Drawings [0064] Fig. 1is a

view explaining an optical disc app_argﬁug making use of a conventional

one-beam method. Fig. 2 is a view showing an optical system for cr&%%zg

- 23 S05P1229 a tracking error signal by the conventional one-beam

method. Fig. 3.is a block diagram showing a function for. creating the
BRGSO SIg ol by 1 O na O Bt et T e,
odkisa blogk diagrameshawipg.an; arrangeraent of ansgmbogiment of @ ang

optical disc apparatus making use of a one- beam method to which the
tlpresérit Inveation scasplied. Figes isrd viewl shbwing ahlexamplessfasl 1is

optical%gyst m for creatfjng at:? kag e,rrorfig al by the one-beam .

d%&fﬁ% : Fig%é%na vieWshoti g%%"c reuit arra rl(jgt’nent@c%?ncrea |ﬁ€§ thethmOI
1tracking-enor signakhy the-ore-beamypethotseFigr 7TAlSaM@W of the RE

explaining an RF signal in detail.

signal detected by the detecticon means, changes, one
coefficient is acguired from a plurality of coefficients
predetermined to calculate the tracking signal stored in a
storage unit based on the first information, the second
information, and the third information, and the tracking

error signal is calculated based on the intensity of the

reflected light and the acguired coefficient.

Advantages
[0063]

According to example embodiments, tTracking can be
controlled. Further, the optical disc <can be securely
reproduced as well as data can be securely recorded

thereon.

Brief Description o©f the Drawings
10064}

Fig. 1 is a view explaining an optical disc apparatus
making use of a conventional cone-beam method.

Fig. 2 is a view showing an optical system for creating



Fig. 7B is a view explaining the RF signal in detail. Fig. 8 is a block
diagram showing a function for creating the tracking error signal by the
one-beam method in detail. Fig. 9 is a flowchart explaining coefficient
value switch processing. Fig. 10 is a view explaining an example of a
coefficient value stored in a coefficient register. Fig. 11 is a view showing
another circuit arrangement for creating the tracking error signal by the
one-beam method. Fig. 12 is a block diagram explaining an arrangement
of - 24 S05P1229 an optical discﬂa%)arﬂatus. [Reference Numerals]

[0065] 101 optical disc apparatus, 111 optical disc, 115 light sign? P1229
amplifier, 118 servo matrix amplifier, 119 RF amplifier, 120 DSP, Si

icrocomputer, 122 memary, 123. drive amplifier, 151 RF signal detection
R s it 157 T S He o eEa TEpTo.

contralier, 162-gainmoede switehrmit, 20%.akthmeticQperatiorryait, 202
subtraction unit, 203 addition unit, 204 multiply unit, 205 subtraction unit
ciBedtiModelfer Caasiigoutheingentiod [0066he conventional one-

beam method in detail.

Fig. 4 is a block diagram showing an arrangement of an
embodiment of an optical disc apparatus making use of a one-
beam method to which the present invention is applied.

Fig. 5 is a view showing an example of an optical
system for creating a tracking error signal by the one-beam
method.

Fig. 6 is a view showing a circuit arrangement for
creating the tracking error signal by the one-beam method.

Fig. 7A 1s a view explaining an RF signal in detail.

Fig. 7B is a view explaining the RF signal in detail.

Fig. 8 is a block diagram showing a function for
creating the tracking error signal by the one~beam method in
detail.

Fig. 9 is a flowchart explaining coefficient wvalue
switch processing.

Fig. 10 ig a view explaining an example of a
coefficient value stored in a coefficient register.

Fig. 11 is a view showing another circuit arrangement
for creating the tracking error signal by the one-beam
method.

Fig. 12 is a block diagram explaining an arrangement of



An embodiment of the present invention will be described blow with
reference to the drawings. [0067] Fig. 4 is a block diagram showing an
arrangement of an embodiment of an optical disc apparatus 101 making
use of a one-beam method to which the present invention is applied.

[0068] The optical disc apparatus 101 is an example of a disc drive
apparatus for executing recording and reproducing by an optical disc.
[0069] - 25 S05P1229 The optical disc 111 is a recording medium such

as a CD, DVD, and the like and rotated-by a spindle motor (not shown).
[0070] An integrated optical element 112 is composed of, for example; a2 9
laser diode, microprism, photo detector, or the like. [0071] A laser beam

aremfitec-konyadasengdiadalaser diode 191 of Fig. 5 to be described later)
of the integrated optical element 112 is focused on a recording surface of

[Rpéepphicsl diseanalis an objective lens 114 through a collimator lens
{03116%. Reflected light resulting from the laser beam focused on the optical
- disc ]111 is incident on the integrated optical element 112 through the

1oabjegliv@al disc apparatus, 111 optical dise, 115 light
signal amplifier, 118 servo matrix amplifier, 119 RF
amplifier, 120 DSP, 121 microcomputer, 122 memory, 123
drive amplifier, 151 RF signal detection unit, 152
coefficient switching controller, 153 coefficient register,
161 controller, 162 gain mode switch unit, 201 arithmetic
operation unit, 202 subtraction unit, 203 addition unit,

204 multipiy unit, 205 subtraction unit

Best Mode for Carrying Cut the Invention
[0066]

An embodiment of the present invention will be
described blow with reference to the drawings.
[00&67]

Fig. 4 is a block diagram showing an arrangement of an
embodiment of an optical disc apparatus 101 making use of a
one-beam method to which the present invention is applied.
[0068]

The optical disc apparatus 101 is an example of a disc
drive apparatus for executing recording and reproducing by
an optical disc.

[0069]



lens 114 and the collimator lens 113. Photo detectors (photo detectors
194-1 and 194-2 to be described later) receive the reflected light incident
thereon, create electric signals according to the intensities (amounts of
light) of the reflected light received thereby, and supply the created
electric signals to a light signal amplifier 115. [0072) The light signal
amplifier 115 amplifies the electric signal supplied from the integrated
optical element 112 and supplies the amplified electric signal to an APC
amplifier 116, a servo matrix amplifiec128, and an RF amplifier 119, - 26
505P1229 respectively. [0073] Note that the integrated optical elespept. 225
112 is not limited to the above example and may be integrated with the
light Slgnatimplifiercliss: [0074) The ARCoamplifierd 46 detecisians a ¢D,
ount of error. from the electric signal supplied from the light signal
anﬁpleher ﬁ% andGdiRts tlf‘fétﬁ‘rjh%ﬁgn?ﬁf Pasel Hedht ditted froif thehown) .
[ daserdiode (laser diode 191 of Fig. 5 to be described later) of the
integrated optical element 112 controlled by an LD driver 117 based on

the deteétetbaroied oferrorsb amkistmade constantofQR4blor, for

example, a laser diode, microprism, photo detector, or the
like.
[0071]

A laser beam emitted from a laser diode (laser diocde
191 of Fig. 5 to be described later) cf the integrated
optical element 112 is focused on a recording surface of the
optical disc 111 by an objective lens 114 through a
collimator lens 113. Reflected light resulting from the
laser beam focused on the optical disc 111 is incident on
the integrated optical element 112 through the objective
lens 114 and the collimator lens 113. Photc detectors
{photo detectors 194~1 and 194-2 to be described later)
receive the reflected light incident thereon, create
electric signals according to the intensities (amounts of
light} of the reflected light receiwved thereby, and supply
the created electric signals to a light signal amplifier 115.
[0072}

The light signal amplifier 115 amplifies the electric
signal supplied from the integrated optical element 112 and
supplies the amplified electric signal to an APC amplifier

116, a servo matrix amplifier 118, and an R¥F ampliifier 1189,



The servo matrix amplifier 118 creates a tracking error signal based on
the electric signal supplied from the light signal amplifier 115 and
coefficient values (coefficient values Kd and Kdo) set by a coefficient
switch controller 152 of a DSP (Digital Signal Processor) 120. The servo
matrix amplifier 118 supplies the created tracking error signal to the DSP
120. [0076] When the tracking error signal is created, sensitivity for
detecting the amounts of offset of light spots on the photo detector is
dispersed depending on the optical digc - 27 S05P1229 111 and an
optical pickup. Thus, the coefficient values are set as the coefficiegtsp1o29
values of tracking correction coefficients that are set according to

réegpeetive=cgnditions to suppress the dispersion. When the tracking error
signal is created, the coefficient values, for example, the coefficient

[ QR8s kd and kdo are set to two tracking correction coefficients. [0077]

Further, the servq matrix amplifier 118 creates a servo signal (for
exang%l%?fggt?sjée%%% sighal Ahdth I&%}%&F%e?\}oe@gﬂﬁogﬁrénfﬁe%gctric

Lisignalsupplicddramdte bghtsigrakamplifier L15 andsHpplies theen the
created servo signal to the DSP 120. [0078]

light signal amplifier 115,

[C074]

The APC amplifier 116 detects an amount of error from
the electric signal supplied from the light signal amplifier
115 and adjusts the amount of laser beam emitted from the
laser diode (laser diode 1981 of Fig. 5 to be described
later) of the integrated optical element 112 controlled by
an LD driver 117 based on the detected amount of error so
that it is made constant.

[0075]

The servo matrix amplifier 118 creates a tracking error
signal based on the electric signal supplied from the light
signal amplifier 115 and coefficient values (coefficient
values Kd and Kdo} set by a coefficient switch controller
152 of a DSP (Digital Signal Processor) 120. The servo
matrix amplifier 118 supplies the created tracking error
signal to the DSP 120.

[0076]

When the tracking errcr signal is created, sensitivity

for detecting the amounts of offset of light spots on the

photo detector is dispersed depending on the optical disc



The RF amplifier 119 creates an RF signal as reproduction data based on
the electric signal supplied from the light signal amplifier 115. The RF
amplifier 119 supplies the created RF signal to the DSP 120 and an RF
signal detection unit 151. [0079] Note that the RF amplifier 119 may be
arranged such that it is included in the servo matrix amplifier 118. [0080]
The DSP 120 executes, for example, phase compensation processing,

gain correction processing, or the like to the - 28 505P1229 tracking error
signal supplied from the servo matrix amplifier 118 and supplies the

tracking error signal, to which the phase compensation processing,a&in 22 9
correction processing, or the like is executed, to a drive amplifier 123.

100811 FurtheptthesD SR £ R0rexecites; forexarapter fihaisen compansatione

rocessing, gain correction processing, or the like to the servo signal (for
S%xaan%péggo%%eﬁ&%@ﬂgl VErd i fﬂfe)ts?ﬁa‘bﬁéagfr&ﬂ theEet 8 matrix

curplfieris; andsupplies;the servo,signal (for example, focus.error 5
signal and the like), to which the phase compensation processing, gain

Ccormationgsrotessitgs oe the dike is executed; totheldiive ampliiesiddal

is created, the coefficient values, for example, the

coefficient values kd and kdo are set to two tracking

correction coefficients.

[0077]

Further, the serve matrix amplifier 118 creates a servo
signal (for example, focus error signal and the like) for
serve control from the electric signal supplied from the
light signal amplifier 115 and supplies the created servo
signal to the DSP 120,

{0078]

The RF amplifier 11% creates an RF signal as
reproduction data based on the electric signal supplied from
the light signal amplifier 115. The RF amplifier 119
supplies the created RF signal to the DSP 120 and an RF
signal deéetection unit 151.

[0079]
Note that the RF amplifier 11% may be arranged such that it
is included in the servo matrix amplifier 118.
[ecose}
The DSP 120 executes, for example, phase compensation

processing, gain correction processing, or the like to the



[0082] Further, the DSP 120 decodes the RF signal supplied from the RF
amplifier 119 by executing decode processing thereto based on a
predetermined recording system and supplies the decoded information to
an output unit (not shown). [0083] The DSP 120 includes the RF signal
detection unit 151, the coefficient switching controller 152, and a

coefficient register 153. [0084] - 29 505P1229 The RF signal detection
unit 151 detects the RF signal supplied from the RF amplifier 119 and
supplies RF information showing.whether or not the RF signal is detected
to the coefficient switching controller 152. When, for example, theqgEpi22-9
signal detection unit 151 detects the RF signal from the RF amplifier 119,

cibsuppliesean KF signak 1 prasenceshowing that theRE signaliis present
to the coefficient switching controller 152, whereas when the RF signal

angrdteEfien uhita SIndoss Pt Hetedtithe IRE sighat front thesREramhpliffer

119, it supplies an RF signal "absence” showing that the RF signal is
S 1R BTN BARGHTRy CORFOIT 1o [6082) NI THar i RF

projgaakisdefectedinethe RE signakecuted, to a drive amplifier
123,
10081)

Further, the DSPF 120 executes, for example, phase
compensatiocn processing, gain correction processing, or the
like to the servo signal (for example, focus erroﬁ signal
and the 1ike) supplied from the servo matrix amplifier 118
and supplies the servo signal (for example, focus error
signal and the like), to which the phase compensation
processing, gain correction processing, or the like is
executed, to the drive amplifier 123.

[00821

Further, the DSP 120 decodes the RF signal supplied
from the RF amplifier 119 by executing decode processing
thereto based on a ?redetermined recording system and
supplies the decoded information to an output unit (not
shown) .

{0C83]

The DSP 120 includes the RF signal detection unit 151,
the coefficient switching controller 152, and a coefficient
register 153.

{00847}



detection unit in, for example, such a manner of converting the reflected
light resulting from the laser beam focused on the optical disc 111 into an
electric signal and then comparing the voltage of the reflected light
converted into the electric signal with a predetermined arbitrary reference
voltage. More specifically, when, for example, the voltage of the reflected
light converted into the electric signal is equal to or more than the
reference voltage, since the RF signal detection unit 151 detects the RF
signal, it supplies the RF informatiosy'presence” to the coefficient
switching controller 152, whereas when the voltage of the reflecteg)s 30--9
S05P1229 light converted into the electric signal is less than the

refefepce:yoliage, Sinck the- R sianal detectiondinit-131 -does pof defeot

the RF signal, it supplies the RF information "absence" to the coefficient
suswiélsingt controler B52. 40086 IFve theffiieht switching cBAtroller 152
._ipquires of theBcoe,fficient re%ister 153 about the coefficient values

I HSHicIERPYATRY K ah P RIS haBEd B disB hidfmatishedupslicE rghrad

£ ocenfEolies 16 of amictoparmputer 12k pads dnformationsupplied.from a
gain mode switch unit 162 of the microcomputer 121, and RF information

exsupplied from e REgsmghaleletedtiomunit 151 (kaquizst dort soetlicier
sié@gfs%rg¥x¥ﬂe RF amplifier 119, it supplies an RF signal
"presence” showing that the RF signal is present to the
coefficlent switching controller 152, whereas when the RF
signal detection unit 151 does not detect the RF signal from
the RF amplifier 119, it supplies an RF signal "absence"
showing that the RF signal is absent to the ccefficient
switching controller 152.

[0085]

Note that the RF signal is detected by the RF signal
detection unit in, for example, such a manner of converting
the reflected light resulting from the laser bkeam fccused on
the optical disc 111 into an electric signal and then
comparing the voltage of the reflected light converted into
the electric signal with a predetermined arbitrary reference
voltage. More specifically, when, for example, the vecitage
of the reflected light converted into the electric signal is
equal to or more than the reference voltage, since the RF
signal detection unit 151 detects the RF signal, it supplies

the RF information "presence"™ to the coefficient switching

controller 152, whereas when the voltage of the reflected



Further, the coefficient switching controller 152 acquires the coefficient
values (coefficient values kd and kdo) from the coefficient register 153 as

a result of inquiry. The coefficient switching controller 152 supplies the
acquired coefficient values kd and kdo to the servo matrix amplifier 118.
[0088] For example, the coefficient switching controller 152 inquires of

the coefficient register 153 about the coefficient values (coefficient values
kd and kdo) based on the disc information "DVD-R" supplied from the
controller - 31 S05P1229 161, the mg@de information “read" supplied from
the gain mode switch unit 162 of the microcomputer 121, and the Rfsp122¢
information "presence” supplied from the RF signal detection unit 151.

1 dd1e:ceeticiant switthing eantraler-152 acqyises ithe copfficieptyalueskd
set to "kdo" and the coefficient values kdo set to "kdo0" from the

rebRtficient MYyisey 263sAnasupptieREne mairedaoetidient valie Kddet
ent value kdo set to "kdoQ" to the servo

"kdO._ and.the acquir oeffici
Ot e 5 h0BE; S Chertem A LS Sidhes, for
iexample dhe cosifisieatvalyesand-datecfor specifyingthe gaefficient
values in correspondence to each other and supplies the coefficient
CRpdites {edeffierent values kd and kdo) to the

{0086]

The coefficient switching contrcller 152 inquires of
the coefficient register 153 about the coefficient values
{coefficient values kd and kdo) based on disc information
supplied from a ceontroller 161 of a microcomputer 121, mode
information supplied from a gain mode switch unit 162 of the
microcomputer 121, and RF information supplied from the RF
signal detection unit 151 (request for coefficient values).
[C087]

Further, the coefficient switching controller 152
acquires the coefficient values (coefficient values kd and
kdo} from the coefficient register 153 as a result of
inquiry. The coefficient switching controller 152 supplies
the acquired coefficient values kd and kdo to the servo
matrix amplifier 118.

[0088]

For example, the coefficient switching controller 152
inquires of the coefficient register 153 about the
coefficient values (coefficient values kd and kdo) based on

the disc information "DVD-R" supplied from the controller



coefficient switching controller 152 in response to an inquiry therefrom.
[0090] For example, the coefficient register 153 stores the coefficient
values and the data for specifying the coefficient values as a table and
supplies the coefficient values kd set to "kdo" and the coefficient values
kdo set to "kdoQ" to the coefficient switching controller 152 in response

to an inquiry for the disc information "DVD-R", the mode information

"read", and the RF information "presence" from the coefficient switching
controller 152. - 32 S05P1229 [0094{ The microcomputer 121 controls

the optical disc apparatus 101 in its entirety. [0092] The microcorgpyter>» g
121 includes the controller 161 and the gain mode switch unit 162. [0093]

16hhe enntrpliae 161 Acakires discrinfarmation, shewing:a tyrenef heepticdhe
disc 111 mounted on the optical disc apparatus 101 and supplies the

sviicetiregrdiscinformatioheomther coeffipient switthingoonttblerRE52,

irL OQSl For example, the controller 161 acquires the disc. information

&ggtﬁg{ﬁﬁgapﬁﬁegﬁﬁﬁﬂ%ﬁgzfiim the RF signal detection

unit 151. The ccefficient switching controller 152 acquires
the coefficient values kd set to "kd0" and the cocefficient
values kdo set to "kdoO" from the coefficient register 153
and supplies the acquired cecefficient value kd set to "kdd
and the acquired coefficient value kdo set tc "kdeO" to the
serve matrix ampliifier 118.

10089,

The coefficient register 153 stores, for example, the
coefficient values and data for specifying the ccefficient
values in correspondence to each other and supplies the
ceefficient values (coefficient values kd and kd0) to the
ceefficient switching contreller 152 in response te an
inquiry therefrom.

[0090]

For example, the ccoefficient register 153 stores the
coefficient values and the data for specifying the
coefficient values as a table and supplies the ccefficient
values kd set to "kd0" and the coefficient values kdo set to
"kdo0" to the coefficient switching controller 152 in
response to an inquiry for the disc information "DVD-R", the
mode information "read", and the RF information "presence"

from the coefficient switching controller 152.



mounted on the optical disc apparatus 101 and supplies the acquired disc
information "DVD-R" to the coefficient switching controller 152.
Specifically, the controller 161 executes servo processing as soon as a
DVD is mounted on the optical disc 111 by an operation of a user and
reads the information of the type of the disc recorded in the DVD,
acquires the disc information that is, for example, "DVD-R", and supplies
the acquired disc information "DVD-R" to the coefficient switching
controller 152. [0095] The gain med&zswitch unit 162 acquires mode
information - 33 S05P1229 showing that the mode of the optical ¢i§ér1229
apparatus 101 is any one of "write” and "read" and supplies the acquired
[(A&de information to the coefficient switching controller 152. When, for

exar;ggle, the mode of the optical disc apparatus 101 js "write", the gain
mode Switet GRt T8 &Gipli %]thgoﬁ%%‘éﬁﬁ]f&%aﬁ’é’ﬁ%ﬁﬁe"%ﬁving that

appgmeds is gwrite, t@t@eegggf{jg@; switching controller 152, whereas
when the mode of the optical disc’apparatus 101 is "read”, the gain

[GHBdeé switch unit 162 supplies the mode information "read" showing that
the mode is "read" to the coefficient switching controller 152. [0096] Note

that ThE DEB AXEPRRY dqulrelthE RbUES Afor Afatich Brekdi o "Wk aie
rrlage of the gaininqde,switeh upi;162
[6093]

The controliler 161 acquires disc information showing a
type of the optical disc 111 mounted on the optical disc
apparatus 101 and supplies the acquired disc informaticn to
the coefficient switching controller 152,
i0094]

For example, the controller 161 acquires the disc
information "DVD-R" as the type of the optical disc 111
mounted on the optical disc apparatus 101 and supplies the
acquired disc information "DVD-R" to the coefficient
switching controller 152. Specifically, the controller 161
exXecutes servo processing as socn as a DVD is mounted on the
optical disc 111 by an operation of a user and reads the
information of the type of the disc recorded in the DVD,
acquires the disc information that is, for example, "DVD-R",
and supplies the acquired disc informaticn "DVD-R" to the
cdefficient switching controller 152.

[0095]

The gain mode switch unit 162 acquires mode information



and may supply the acquired mode information to the coefficient
switching controller 152. [0097] A memory 122 is composed of, for
example, a non- volatile, for example, a RAM, EEPROM, flash memory,
and the like and stores programs and various types of data executed by
the microcomputer 121. [0098] The drive amplifier 123 causes an
actuator to execute tracking control based on the tracking error signal
supplied from the DSP 120. At the time, the tracking error signal - 34
S05P1229 supplied from the DSP is a tracking error signal that
minimizes an offset of tracks with reSpect to a difference between gpti g
pickups, optical discs, tracking control systems, and the like and to an

s eor‘mfyirgnrr%%nt int\%giclgoit IS ggr[lg'der%dg%o reproduce or recordﬁ) a signal

rom or to (a)tther optlca?%isc. ] u?tﬁer,t ésdcriv%pg%xp?i &r1 S

arcausSes the actuatos to aaxecutefacus santakpased opbedogus eB@mode
signal of the servo signal supplied from the DSP 120. [0100] Next, an

Lrdisticar Systent of the optiedifdisé epparatus cROLusing i bhebekin -
Whgéx%g?ﬁ 8%f I%':%ame?g?(\a/\é\( tr;]jc%et hrgo%g Sg ?t Ti:?'l\ée %}{9 11_1 iigaaip F<)JI:.Lesd cwglp%ea ratus

101 is "write", the gain mode switch unit 162 supplies the
mode information "write" showing that the mode is "write" to
the coefficient switching controller 152, whereas when the
mode of the optical disc apparatus 101 is "read", the gain
mode switch unit 162 supplies the mode information "read"
showing that the mode is "read" to the coefficient switching
controllier 152.

[0096]

Nete that the DSP 120 may acquire the mode information
"read" or "write" in place of the gain mode switch unit 162
and may supply the acquired mode information to the
coefficient switching controller 152.

[0097]

A memory 122 1s composed of, for example, a non-
volaﬁile, for example, a RAM, EEPROM, flash memory, and the
like and stores programs and various types of data executed
by the microcomputer 121.

[0098]

The drive amplifier 123 causes an actuator to execute

tracking control based on the tracking error signal supplied

from the DSP 120. At the time, the tracking error signal



reference to Fig. 5. [0101] Fig. 5 is a view showing an example of the
optical system for creating the tracking error signal by the one- beam
method. [0102] An upper view on the right in Fig. 5 is a side elevational
view of the integrated optical element 112, a middle view on the right in
Fig. 5 is an upper surface view of the integrated optical element 112, and
lower views on the right in Fig. 2 are enlarged views of the photo - 35
S05P1229 detectors 194-1 and 194-2 to be described later. [01031 The
laser beam emitted from the laser-diede 191 arranged on a photo
detector IC 193 is reflected on an oblique surface 192-1 of a micreprigm 229
192 and focused on the recording surface of the optical disc 111 by the
suhjédtee fensaltéd¢hmapiithe cellimator-lens Ad 3 {0104 % iThe reflected
light resulting from the laser beam focused on the optical disc 111 is

IHABEAESN The THEERitetlofthaF X Slettert 192hr6iight the objddiiveaens

be,;lt]wdé@?id %@eci“t%lim RQ{]JS § 1]b§'p£r Egaeh 39 s:dc:etem%:or l.(c: 1%3 O(f:t% rol
integrated optical e?emen?liz eceives the reffécteaahgﬁ Acl er%

sythéeron, credtestan elidotriestgnal agoeing 1@ nment in which it is

considered to reproduce (or record) a signal from or to

other optical disc.

[0099]

Further, the drive amplifier 123 causes the actuator to
execute focus control based on the focus error signal of the
servo signal supplied from the DSP 120.

[0100]

Next, an optical system of the optical disc apparatus
101 using the one-beam method of Fig. 4 to which the present
invention is applied will be explained in detail with
reference to Fig. 5.

{0101}

Fig. 5 is a view showing an example of the optical
system for creating the tracking error signal by the one-
beam method.

{01021

An upper view on the right in Fig. 5 is a side
elevational view of the integrated optical element 112, a
middle view on the right in Fig. 5 is an upper surface view
of the integrated optical element 112, and lower views on

the right iIn Fig. 2 are enlarged views of the photo



the intensity (amount of light) of the reflected light received thereby, and
supplies the created electric signal to the light signal amplifier 115. -

[01051 More specifically, the photo detector IC 193 is arranged such that
it includes the photo detectors 194-1 and 194-2 each having a light
receiving surface divided into four regions. Thus, the reflected light

incident from the oblique surface 192-1 of the microprism 192 is incident
on the photo detector 194-1 as well as is further reflected and focused on
the upper surface 192-2 of the micrgprism 192 and - 36 S05P1229 is

also incident on the photo detector 194-2. [0106] At the time, the s05p1229
respective light receiving regions A to D of the light receiving surface

dedivicieshiptor the-fousneegions of the phote-deteckydl 94-deceive the
reflected light incident thereon, respectively. The photo detector 194-1
tOdréades electric signals A to D according to the intensities (amounts of

ight of the refleqted lohy, recelver thereby and supnlies the rgated

electric S|gn§c\?srA ight signal amplifier .JleeW|se, the
arespeetive Hight igcehdnasegians:E to H obthedight rreceivingesurace

divided into the four regions of the photo detector 194-2 receive the
obrefi@ete EligHtEneideRE tHerebre respeetvel g Aé phatsl détstiopdoqrp the

réggg f%8b§3¥%ace of the optical disc 111 by the objective

lens 114 through the collimator lens 113.

{0104]

The reflected light resulting from the laser beam focused on
the optical disc 111 is incident on the integrated optical
element 112 through the objective lens 114 and the
collimator lens 113. The photo detector IC 193 of the
integrated optical element 112 receives the reflected light
incident thereon, creates an electric signal according to
the intensity {(amount of light) of the reflected light
received thereby, and supplies the created electric signal
to the light signal amplifier 115.

{0105}

More specifically, the photo detector IC 193 is
arranged such that it incliudes the photo detectors 194-1 and
194-2 each having a light receiving surface divided into
four regions. Thus, the reflected light incident from the
obligue surface 192-1 of the microprism 192 is incident on
the photo detector 194-1 as well as is further reflected and

focused on the upper surface 192-2 of the microprism 122 and



signals E to H according to the intensities (amounts of light) of the

reflected light received thereby and supplies the created electric signals E
to H to the light signal amplifier 115. [0107] Light spots 195-1 and 195-2
show that the reflected light resulting from the laser beam focused on the
optical disc 111 is received by the photo detectors 194-1 and 194-2,
respectively. More specifically, the photo detector 194-1 receives the light
spot 195-1 as the reflected light resulting from the laser beam focused on
the optical disc - 37 S05P1229 111, and the photo detector 194-2

receives the light spot 195-2 as the reflected light resulting from thg laseso o
beam focused on the optical disc 111. Each of the photo detectors 194-1

1 8NA 194:0,creales e, eleclric slanals accordipgtg £he intensities
(amounts of light) of the reflected light received thereby and supplies
[@hémi to the light signal amplifier 115. [0108] Note that although the one

laser beam emitted from the laser diode 191 is divided into two portions,

this BvidiBf 5’ SRcutdfid ifRease SRnstARY GEFSHERIRG t(RE 508 2
£ £HL39Pak [91Q9): Fudber. when tisfotnecessanyto; ipdividually:

regions of the photo detector 1%4~1 receive the reflected
lLight incident thereon, respectively. The photo detector
1%4~1 creates electric signals A fo D according to the
intensities (amounts of light) of the reflected light
received thereby and supplies the created electric signals A
to D to the light signal amplifier 115. Likewise, the
respective light receiving regions E to H of the light
receiving surface divided into the four regions of the photo
detector 194-2 receive the reflected light incident thereon,
respectively. The photo detector 194-2 creates electric
signals E to H according to the intensities (amounts of
light} of the reflected light received thereby and supplies
the created electric signals E to H to the light signal
amplifier 115.

[0107]

Light spotsg 195-1 and 195-2 show that the reflected
light resulting from the laser beam focused on the optical
disc 111 is received by the photo detectors 184-1 and 194-2,
respectively. More specifically, the photo detector 194-1
receives the light spot 195~1 as the reflected light

resulting from the laser beam focused on the optical dise



discriminate between the photo detectors 194-1 and 194-2 in the
following description, they are simply referred to as a photo detector 194.
Further, when it is not necessary to individually discriminate between the
light spots 195-1 and 195-2, they are simply referred to as a light spot
195. [0110] Next, the optical disc apparatus 101 that creates the tracking
error signal by the one-beam method using an RF signal will be explained
in detail with reference to Figs. 6 to 8. [0111] - 38 S05P1229 First, a
circuit arrangement for creating the tsacking error signal by the one-beam
method will be explained with reference to Fig. 6. [0112] An arithmetiel 229
operation unit 201 subtracts the electric signal (C+D) showing the
1intensity afibe pabecieddighttregeived-by the lightreceidng syrfacedlight
receiving regions C and D) on the lower side of the photo detector 194-2

13rorh thé diestriesigratad B)iHowirgIhé ihtenshy oaf theseliesrad lighte
\Y dO e light riecg'vin surface (i t([: ceiyin rggi ns A and B) on
sdggeledly lelighty bl fagp Jdm [scening Jealar

the upper si etector 194-1 based on the aledti signals A
detod2 stipplied 4ram dhel respediverighidsceving.regiens A tq hdivided

into the four regions of the light receiving
accerding to the intensities (amounts of light) of the
reflected light received thereby and supplies them to the
light signal amplifier 115.
roioe]

Note that although the one laser beam emitted from the
laser diode 191 is divided into two portions, this division
is executed to increase sensitivity for detecting the focus
error signal.

[G109]

Further, when it 1s not necessary to individually
discriminate between the photo detectors 194-1 and 194-2 in
the following description, they are simply referred to as a
phote detector 194, Further, when it is not necessary to
individually discriminate between the light spots 195-1 and
195-2, they are simply referred to as a light spot 195.
[0110]

Next, the optical disc apparatus 101 that creates the
tracking error signal by the one-beam method using an RF
signal will be explained in detail with reference to Figs. 6
to 8.

{0111}



surface of the photo detector 84-1 and supplies an electric signal
((A+B)-(C+D)) resulting from the subtraction to a subtraction unit 205.
[0113] Incidentally, the electric signal ((A+B)-(C+D)) is ordinarily used to
the tracking control. However, when only the objective lens 114 is moved
in the tracking control executed by the one-beam method using the

optical system described above, the centers of the photo detectors 194-1
and the 194-2 whose light receiving surfaces are divided are not in
coincidence with the center of the_reflgcted light - 39 S05P1229 from the
optical disc 111. As a result, the incident positions of the light spotl858- 5
the light receiving surfaces of the photo detectors 194-1 and 194-2 shift

and rGauss an offsetia the ragkingwerror signal ;thus, Ahe offsetgugt be
cancelled. [0114] The offset is cancelled by detecting the offset (that is,

enherarfbuntof Shifttdfetherobjbetive tershbtd afithebkglatgpiot 119531 it the
Ehoto detector 194-1 by detecting the difference between the levels of

rAmphttide 5PaWsbbl& “signal in the light receiving regions A and D in the

r dight receiving surface divided into the four regions of the photo detector
194-1 that receives the light spot 195-1 that is the reflected light from the
optiéal dis¢dikletic operation unit 201 subtracts the electric

signal (C+D} showing the intensity of the reflected light
received by the light receiving surface (light receiving
regions C and D) on the lower side of the photo detector
194-2 from the electric signal (A+B} showing the intensity
of the reflected light received by the light receiving
surface {light receiving regions A and B) on the upper side
of the photo detector 194-1 based on the electric signals A
toe D supplied from the respective light receiving regions A
to D divided into the four regions of the light receiving
surface of the photo detector 84-1 and supplies an electric
signal ((A+B)=-{(C+D)} resulting from the subtraction toc a
subtraction unit 205.

[0113]

Incidentally, the electric signal ((A+B)~{C+D)}) is
ordinarily used to the tracking control. However, when only
the objective lens 114 is moved in the tracking control
executed by the one-beam method using the optical system
described above, the centers of the photo detectors 194-1
and the 194-2 whose light receiving surfaces are divided are

not in ceincidence with the center of the reflected light



[0115] That is, a subtraction unit 202, an addition unit 203, a multiply unit
204, and the subtraction unit 205 cancel the offset of the tracking error
signal based on an amount of shift signal according to, for example, the
amount of shift of the objective lens 114 or the amount of shift of the light
spot 195-1. [0116] The subtraction unit 202 subtracts the electric signal

C from the electric signal B based on the electric signals B and C

supplied from the light receiving regions B and C of - 40 S05P1229 the
light receiving surface divided inta_thgfour regions of the photo detector
194-1 and supplies an electric signal (B- C) resulting from the subtgaetion - o
to the addition unit 203. [0117] The addition unit 203 adds the electric

£ SianaB-6prand the coefficiant value kdoset 1o 'kdgbased gnthe
electric signal (B-C) supplied from the subtraction unit 202 and the

pawetficiaat valuehido setio koot bithecvostfieieht Switching tuntrgller
152 and supplies the electric signal (B-C+kdo) resulti%from the addition

SY6 ARESRUMpI UniP264 0T EBF THE Mutigty 204 Afltplidsithe 274
cflgelriersignal dB-Gskdekby the.cosfficient yalue kd set to ' bHasgd.on

offset must be cancelled.
[0114]

The offset Is cancelled by detecting the offset {that
is, the amount of shift of the objective lens 114} of the
light spot 195-1 on the photo detector 194-1 by detecting
the difference between the levels of amplitude of a wobble
signal in the light receiving regions A and D in the light
receiving surface divided intc the four regions of the photo
detector 194-1 that receives the light spot 195-1 that is
the reflected light from the optical disc 111.

[0115]

That is, a subtraction unit 202, an addition unit 203,
a multiply unit 204, and the subtraction unit 205 cancel the
cffset of the tracking error signal based on an amount of
shift signal according to, for example, the amount of shift
of the objective lens 114 or the amount of shift of the
light spot 195-1.

[01186]

The subtraction unit 202 subtracts the electric signal

C from the electric signal B based on the electric signals B

and C supplied from the light receiving regions B and C of



the electric signal (B-C+kdo) supplied from the addition unit 203 and the
coefficient value kd set to "kd" by the coefficient switching controller 152
and supplies an electric signal ((B-C)+kdo)xkd resulting from the
multiplication to the subtraction unit 205. [0119] The subtraction unit 205
subtracts the electric signal ((B-C)+Kdo)xKd from the electric signal
((A+B)-(C+D)) based on the electric signal ((A+B)-(C+D)) supplied from

the arithmetic operation unit 201 and the electric signal and the electric
signal ((B-C)+kdo)xkd supplied from th: 41 SO5P1229 multiply unit 204
and supplies an electric signal ((A+B)- (C+D) ) - ( (B-C)+Kdo) xKd S05P1229
resulting from the subtraction to the DSP 120 as the tracking error signal.

1 ficall tal reflect E is_calculated f
he Tolvins oo ot L DL TR Bl D () Rk 7

tha) {64 22)] Nete thatra racking:servegystars Jor aredting:the: trackingl (5~
error signal by the circuit arrangement described above is referred to as a

Cweps te PHSR P Sydkdie 193] NexthRe I Sigma, Which 303
[ Aetegted to set the

The addition unit 203 adds the electric signal (B-C)
and the ccefficient value kdo set to "kdo" based on the
electric signal (B-C) supplied from the subtraction unit 202
and the coefficient value kdo set to "kdo" by the
coefficient switching controller 152 and supplies the
electric signal (B-C+kdo) resulting from the addition to the
multiply unit 204.

[0118]

The multiply unit 204 multiplies the electric signal
(B-C+kdo) by the coefficient value kd set to "kd" based on
the electric signal (B-C+kdo) supplied from the addition
unit 203 and the coefficient value kd set to "kd" by the
coefficient switching controller 152 and supplies an
electric signal {(B-C)+kdo)xkd resulting from the
multiplication to the subtraction unit 205.

[0119]

The subtraction unit 205 subtracts the electric signal
((B~C)+Kdo)xKd from the electric signal ((A+B)-(C+D)) based
on the electric signal ({A+B)-{(C+D)) supplied from the
arithmetic operation unit 201 and the electric signal and

the electric signal ((B-C)+kdo)xkd supplied from the



coefficient values (coefficient values kd and kdo) of the tracking

correction coefficients will be explained in detail with reference to Fig. 7.
[0124] In examples shown in Figs. 7A and 7B, Fig. 7A shows an example
of a waveform when the RF signal is present, and Fig. 7B shows an
example of a waveform when the RF signal is absent. Further, in the
examples shown by Figs. 7A and 7B, the vertical axis shows the level of
the reflected light resulting from the laser beam focused on the optical

disc 111, and the level of the reflectggl light increases toward - 42
S05P1229 an upper direction. Further, the lateral axis shows timeg 6325} 9
In the example shown in Fig. 7A, when the RF signal is present, since

minferpationsis recerdegron the optical disc bkl the sefle g&%ﬂl“gmz{@ﬁla'mng
from the laser beam irradiated to the pits on the optical disc 111 is
Q:i’fﬁ?rhbte@,%@réﬁ?@héﬁév@fi%ﬂhémﬁeét@%ghh% redhjoed:; Tvat isp the

r% e E{F ?ig ?I |5C5%esent since the Ievel of the reflected light
Phesdlfing Hor BnFi51RGuEEd DY [the pits, the reflected light

[ esog sine waveform as shown in Fig. 7A. [0126] In contrast, in the
example shown in Fig. 7B, when the RF signal is absent, since no
infoisatioreigaetcbided dbn.thehe total reflection surface TE is

calculated from the following expression (1)
[0121]

TE=({A+B) - (C+D) ) - ( (B-C) +Kdo) xKd .. {1}
[C122]

Note that a tracking servo system for creating the
tracking error signal by the circuit arrangement described
above is referred to as a WPP (Wcbble Push Pull) system.
[0123]

Next, the RF signal, which is detected toc set the
coefficient values (coefficient values kd and kdo} of the
tracking correction coefficients will be explained in detail
with reference to Fig. 7.

[0124]

In examples shown in Figs. 7A and 7B, Fig. 7A shows an
example of a waveform when the RF signal is present, and Fig.
7B shows an example of a waveform when the RF signal is
absent. Further, in the examples shown by Figs. 7A and 7B,
the vertical axis shows the level of the reflected light
resulting from the laser beam focused on the optical disc

111, and the level of the reflected light increases toward



optical disc 111, the reflected light resulting from the laser beam is
reflected as it is, and thus the reflected light has a constant level. That is,
when the RF signal is absent, since the level of the reflected light
resulting from the laser beam has the constant level, the level is set to a
constant value (the value is constant on a mirror level) as shown in Fig.
7B. [0127] As described above, when the information is recorded on the
optical disc 111, the RF signal is detected, whereas when no information
is recorded on the optical disc 111, ¢he -43 S05P1229 RF signal is not
detected. Further, the RF signal is frequently changed depending en5pr1222
whether or not the information is recorded on the optical disc 111. [0128]
arAtthedime.isiace the tracking eeoy sigral ischanrged (iss modisatet)me .
ggzgffending on whether or not the RF signal is present, when the
cient values of the tracking correction coefficients are not adjusted

depending on. Whether of fof the, RF; signalis present. the ftacking, ., 4

control cannot be executed by settinéa;’n optimum coe icient véa(%g]?n both

pdbeecase iniwhieh the Rinsignal is presentaned the case inpwhichitheiRE
signal is absent, thereby an optimum tracking control state cannot be

1lehithsd X AELShiRGyL i trrstddrinmRnf VarieksT the trackig™

irradiated to the pits on the optical disc 111 is diffracted,
thereby the level of the reflected light is reduced. That
is, when the RF signal is present, since the level of the
reflected light resulting from the laser beam is reduced by
the pits, the reflected light has a sine waveform as shown
in Fig. 7A,
[0126]

In contrast, in the example shown in Fig. 7B, when the
RF signal is absent, since no information is recorded on the
optical disc 111, the reflected light resulting from the
laser beam is reflected as it is, and thus the reflected
light has a constant level. That is, when the RF signal is
absent, since the level of the reflected light resulting
from the laser beam has the constant level, the level is set
to a constant value (the value is constant on a mirror
level) as shown in Fig. 738,
[0127]

As described above, when the information is recorded on
the optical disc 111, the RF signal is detected, whereas

when no information is recorded on the optical disc 111, the



correction coefficients are set in the optical disc apparatus 101 of the
present invention, whether or not the RF signal is present is detected,

and the coefficient values are set based on the detected RF signal. [0129]
Next, a function for creating the tracking error signal by the one-beam
method using the RF signal will be explained in detail. [0130] Fig. 8 is a
block diagram showing the function for creating the tracking error signal

by the one-beam method in - 44 S05P1229 detail. The portions similar to
those shown in Figs. 4 and 6 are_deppted by the same reference

numerals, and the description thereof is (appropriately) omitted. [Gk3H- b o
an example shown in Fig. 8, a circuit arrangement for creating the

riracking errog signal hyberre-beam (method g thg;same.asithal of Fig.
6. [0132] A coefficient switching controller 152 inquires of a coefficient

registerls3 cbouredefliciemdialges n(coefichent vatuekd driekcoefficient
ir}{/ﬁlue kdo(%J based on the disc information supplied.from a controller 161,

BHR S atfort STRPEE o BGaiRthoGE SwittAuntt 162, and RF
[dnfarmation supplied from an RF signal detection unit 151

At the time, since the tracking error signal is changed
(is modulated) depending on whether or not the RF signal is
present, when the coefficient values of the tracking
correction coefficients are not adjusted depending on
whether or not the RF signal is present, the tracking
-control cannct be executed by setting an optimum coefficient
value in both the case in which the RF signal is present and
the case in which the RF signal is absent, thereby an
optimum tracking control state cannot be achieved.
Accordingly, when the coefficient values of the tracking
correction coefficients are set in the optical disc
apparatus 101 of the present invention, whether or not the
RF signal is present is detected, and the coefficient values
are set based on the detected RF signal.

[0129]

Next, a function for creating the tracking error signal
by the one-beam method using the RF signal will be explained
in detail.

(0130]
Fig. 8 is a block diagram showing the function for

creating the tracking error signal by the one-beam method in



(request for coefficient values). [0133] Further, the coefficient switching
controller 152 acquires the coefficient values (coefficient values kd and
kdo) from the coefficient register 153 as a result of inquiry. The coefficient
switching controller 152 sets the coefficient value kd acquired thereby to

a multiply unit 204 and sets the coefficient value kdo to the addition unit
203. [0134] For example, the coefficient switching controller 152 inquires
of the coefficient register 153 about the - 45 S05P1229 coefficient values
(coefficient values kd and kdo) baseg,on the disc information "DVD-R"
supplied from the controller 161, the mode information "read" supglieg--4
from the gain mode switch unit 162, and the RF information "presence”

asiupplied fiom the RE-signal getectiop unit, 1al. The,coefficient, switghing,
controller 152 acquires the coefficient value Kd set to "kdo" and the
¢ coafficient valiedkda set toafido@f fremdbercoefficiént, register 453. The

coefficient switching controller 152 sets the acquired coefficient value kd
degsttoPkd8™ o e fituftiphy urfP2o@aRdARe Hequifedt E6Efficient value kdo
[cSefit "kdoo" to the addition unit 203. [0135] Further, when any

information of the disc information supplied from the controller 161, the

modenirdormeatiaple shown in Fig. 8, a circuit arrangement

for creating the tracking error signal by the one-beam
methed is the same as that of Fig. 6.
[0c132]

A coefficient switching contreller 152 inguires of a
coefficient register 153 about coefficient values
{coefficient value kd and coefficient value kdo) based on
the disc information supplied from a controller 161, mode
information supplied from a gain mode switch unit 162, and
RF information supplied from an RF signal detection unit 151
(request for coefficient values),

[0133]

Further, the coefficient switching contreocller 152
acquires the coefficient values (coefficient values kd and
kdo} from the coefficient register 153 as a result of
inquiry. The coefficient switching controller 152 sets the
coefficient value kd acquired thereby to a multiply unit 204
and sets the coefficient value kdo to the addition unit 203.
{01341

For example, the coefficient switching controller 152

inquires of the coefficient register 153 about the



supplied from the gain mode switch unit 162, and the RF information
supplied from the RF signal detection unit 151 changes, the coefficient
switching controller 152 inquires of the coefficient register 153 about the
coefficient values (coefficient value kd and coefficient value kdo) again.
Then, the coefficient switching controller 152 acquires the coefficient
values (coefficient value kd and coefficient value kdo) from the coefficient
register 153 as a result of inquiry and sets the acquired coefficient value

kd to the multiply unit 204 and the agguired the coefficient value kdo to

the addition unit 203. - 46 S05P1229 [0136] For example, when thg#ise - g
information "DVD-R" supplied from the controller 161, the mode

cdformation: 'read\, sypplied frorp the gain mede switgh ynitd62and the,

RF information “presence” supplied from the RF signal detection unit 151
Cepagedrémipreséncet thDEbsBlcethé i egefficient shétching:cortrelter

&p2 inquires of the coefficient syitching controller 152 about the
SbeifdEnE VATued (CHRMTCAPVAIBES ka SHERGOF Dadeorie died» mode

swaformation:'DV¥D;Ra.he mede inforpatipnread s gpddbe R cyppiied

information "presence” supplied from the RF signal detection unit fgl
firive tbefficientiswitching tentrolber 152 actybires thiescaefliciént vahie Kd

set to "kdI" and the_coefficient value kdo set to "Kdol" from the coefficient
swégﬁg P§5§pntroller 152 acquires the coefficient value Kd
set Lo "kd0" and the coefficient value kdo set to "KdoO"
from the coefficient register 153. The coefficient
switching controller 152 sets the acquired coefficient value
kd set to "kdO" to the multiply unit 204 and the acquired
coefficient value kdo set to "kdo0" to the addition unit 203.
[0135]

Further, when any information of the disc information
supplied from the contrecller 161, the mode information
supplied from the gain mode switch unit 162, and the RF
information supplied from the RF signal detection unit 151
changes, the coefficient switching controller 152 inguires
of the coefficient register 153 about the coefficient values
{coefficient value kd and coefficient value kdo} again.
Then, the coefficient switching controller 152 acquires the
coefficient values (coefficient value kd and coefficient
value kdo} from the coefficient register 153 as a result of
inquiry and sets the acquired coefficient value %d to the

multiply unit 204 and the acquired the coefficient value kdo

te the addition unit 203.



The coefficient switching controller 152 sets the acquired coefficient value
kd set to "kdI" to the multiply unit 204 and the acquired kdo set to "kdol" to
the addition unit 203. [0137] As described above, since the coefficient
switching controller 152 changes the coefficient values of the tracking
correction coefficients depending on whether the RF signal is present or
absent, it can execute the tracking control stably and accurately
regardless the presence or absence of the RF signal. [0138] - 47
505P1229 The coefficient register 1568 stores, for example, coefficient
values 211 and data (not shown) for specifying the coefficient valg@driz29
correspondence to each other and supplies the coefficient values

[ {eaefficient values kd and kd0) to the coefficient switching controller 152
in response to an inquiry from the coefficient switching controller 152.

[01387 Eof ¥ Sle, thFodthiticht Fgisterommnstbras thy detficappl Led

u 1 ta,for specify he. coefficient valugs as, the table
e con e R e S enc value
sikdol setitof HkatoQHe theicoefficientewitchingreantodley 1524 remsther
. stored table in response to an inquiry from the coefficient switching
I rddHiRstet A2 sEeaREdisS itbirhatoA "DV DR, RF signal detection

unit 151 change from "presence" to "absence", the
coefficient switching controlier 152 inguires of the
coefficient switching controller 152 about the coefficient
values (coefficient values kd and kdo) based on the disc
information "DVD-R", the mode information "read", and the RF
information "presence" supplied from the RF signal detection
unit 151. The coefficient switching controller 152 acquires
the coefficient value Kd set te "kdl" and the coefficient
value kdo set to "Kdol" from the coefficient register 153.
The ceoefficient switching controller 152 sets the acquired
cocefficient value kd set to "kdl"™ to the multiply unit 204
and the acquired kdo set to "kdol" to the addition unit 203.
{0137]

As described above, since the coefficient switching
controller 152 changes the coefficient values of the
tracking correction coefficients depending con whether the RF
signal is present or absent, it can execute the tracking
control stably and accurately regardless the presence or
absence of the RF signal.

[0138]



the mode information "read" and the RF information "presence". [0140]
When the tracking error signal is created, sensitivity for detecting the
amount of offset of a light spot 195 on the photo detector 194 is dispersed
depending on the optical disc 111 and an optical pickup. Therefore, the
coefficient values 211 are set as the coefficient values of the tracking
correction coefficients that are set according to respective conditions to
suppress the dispersion. For example, the coefficient values 211 are
composed of the coefficient - 48 S0pP1229 values of two tracking
correction coefficients, that is, the coefficient value kd (for examplegkdfp o
kdl, kd2, Kd3, or the like) and the coefficient value kd0 (for example,

kdoGnkdeh&dp2:-kead, erthesliks). (G141 Aparithmetic.operatien unit

201 subtracts the electric signal (C+D) showing the intensity of the
coeflééreeightvedaeived by thedight keceiving surfawe (lifht receivingy ing

regionsf%.and Dg he lower side of the photo detector 194-2 from the

HSettic sué‘ﬁéﬂm%r)g HGwity (hR5htHRAy G e Fétlettsd gt feceliit

supptheslighteceidng jsurfage (ighhLeceivingegians,A and Bl ontheany
upper side of the photo detector 194-1 based on the electric signals A to
kdD lsupplietidramahéirespottiveslightrecgivingregidhs A 152 in response

te an inguiry from the coefficient switching controller 152.
[0139]

For example, the coefficlent register 153 stores the
coefficient values 211 and the data for specifying the
coefficient values as the table and supplies the coefficient
value kd set to "kd0" and the coefficient value kdo set to
"kdo0" to the ccefficient switching controller 152 from the
stored table in response fo an inquiry from the coefficient
switching controller 152 abcut the disc information "DVD-RY,
the mode information "read" and the RF information
"presence",

[0140]

When the tracking error signal is created, sensitivity
for detecting the amount of offset of a light spot 185 on
the photo detector 1%4 is dispersed depending on the optical
disc 111 and an optical pickup. Therefore, the ceocefficient
values 211 are get as the coefficient values of the tracking
correction coefficients that are set according to respective
conditions to suppress the dispersion. For example, the

coefficient values 211 are composed of the coefficient



to D divided into the four regions of the light receiving surface of the

photo detector 194-1 and supplies an electric signal ((A+B)-(C+D))

resulting from the subtraction to a subtraction unit 205. [0142] A
subtraction unit 202 subtracts the electric signal C from the electric signal

B based on the electric signals B and C supplied from the light receiving
regions B and C of the light receiving surface divided into the four regions
of the photo detector 194-1 and supplies a resulting electric signal (B-C)

to the addition unit 203. - 49 SO5P1229_[0143] The addition unit 203

adds the electric signal (B-C) and the coefficient value kdo based gpgb¢-o ¢
electric signal (B-C) supplied from the subtraction unit 202 and the

v&oglicient value keosathy the-caefficiont switehing coptroller, 162.and e
supplies a resulting electric signal (B- C+kdo) to the multiply unit 204.
CT@MFF@W@X&M@ e additionmip2@3 akdds thedlectkid? sighdP (B<3)
up d from he subtraction unit 202 and the coefficient value kdo set to
BRAD0 ty FRACSoIEH SARANIRG ConENor 162 itk oGAGTS.A redtrtig

k@qgtrlgdglgpak@§+@o@]g) thedopltiply unit 204. [0145]
[0141]

An arithmetic operation unit 201 subtracts the electric
signal (C+D} showing the intensity of the reflected light
received by the light receiving surface (light receiving
regions C and D) on the lower side of the phote detector
194~2 from the electric signal (A+B) showing the intensity
of the reflected light received by the light receiving
surface (light receiving regions A and B) on the upper side
of the photo detector 194-1 based on the electric signals A
o D supplied from the respective light receiving regions A
to D divided into the four regions of the light receiving
surface of the photo detector 194~1 and supplies an electric
signal ((A+B)-(C+D)} resulting from the subtraction to a
subtraction unit 205.

[0142)

A subtraction unit 202 subtracts the electric signal C
from the electric signal B based on the electric signals B
and C supplied from the light receiving regions B and C of
the light receiving surface divided into the four regions of
the photo detector 194-1 and supplies a resulting electric

signal (B-C) to the addition unit 203.



Here, as described above, the coefficient value kdo set to the addition
unit 203 is a coefficient value acquired by the coefficient switching
controller 152 from the coefficient register 153 by inquiring of the
coefficient register 153 about the coefficient value based on the disc
information supplied from the controller 161, the mode information
supplied from the gain mode switch unit 162, and the RF information
supplied from the RF signal detection unit 151. [0146] The coefficient
switching controller 152 acquires+thé@ 9 50 S05P1229 coefficient value kd
set to "kdO" and the coefficient value kdo set to "kdo0" from the S05P1229
coefficient register 153 by inquiring of the coefficient register 153 about
[Othé3 toefficient values (coefficient values kd and kdo) based on the disc
infolrﬂlation "DVD-R" supplied from the controller 161, the mode

infor&ti G re Rt SupPlied from e Hali it Sfitch Grig, Afidthe
=rBFdnformation; presence 1 supnlied from the, RF, signah detectionynjt, 151.

As a result, the coefficient value kdo set to "kdo0" is set to, for example,
{Bthe) addifion Uit 20320014%] surthercwhen theiRF idforeadion:supplied
from the RF signal detection unit 151 to the coefficient switching

Cogdttoiter B ertiifgdsiont ipfaiehts" fo edbskrten thevitching

controller 152 and supplies a resulting electric signal (B-
C+kdo) to the multiply unit 204.
[0144]

For example, the ad&ition unit 203 adds the electric
signal (B~C) supplied from the subtraction unit 202 and the
coefficient value kdo set to "KdoO" by the coefficient
switching controller 152 and supplies a resulting electric
signal (B~C+kdo0) to the multiply unit 204.

(01457

Here, as described akove, the coefficient value kdo set
to the addition unit 203 is a coefficient value acquired by
the coefficient switching controller 152 from the
coefficient register 153 by inguiring of the coefficient
register 153 about the coefficient value based on the disc
information supplied from the controller 161, the mode
information supplied from the gain mode switch unit 162, and
the RF information supplied from the RF signal detection
unit 151.

[C146]

The coefficient switching controller 152 acquires the



coefficient switching controller 152 inquires of the coefficient register 153
about the coefficient values (coefficient values kd and kdo) based on the
disc information "DVD-R" supplied from the controller 161, the mode
information "read" supplied from the gain mode switch unit 162, and the
RF information "absence" supplied from the RF signal detection unit 151
and acquires the coefficient value Kd set to "kdI" and the coefficient value
kdo set to "kdol" from the coefficient register 153. As a result, the
coefficient value kdo set to "kdol".is sgt to, for example, the addition unit
203. 51 SO5P1229 [0148] That is, when the RF information changgse 220
from "presence” to "absence”, the coefficient switching controller 152

codlsechangesihe coefficigat valyekdo setigtherrddiian uniti203 from ve
"kdoO" to "kdol". [0149] The multiply unit 204 multiplies an electric signal

kdB-se¥kde) by dsd Coétficierithvalgeokébasethon tewélictric 1ignaly

in B-Cgrikdo) Osypf?l[ligd fr(g)e e addition unit 203 3:1% th coefficf?ient value kd

Sty the Soefficient SWitching tontroiiat 155 sﬁ%ﬁﬁjets &'t8sulting

coelectric signal (B Letkdajxied 10.the subragtian 1it-209. [0L30L£EQLd on
example, the multiply unit 204 multiplies the

the disc information "DVD-R" supplied from the controller

1¢l, the mode information "read" supplied from the gain mode

switch unit 162, and the RF information "presence” supplied

frem the RF signal detection unit 151. As a result, the

coefficient value kdo set to "kdoO" is set to, for example,

the addition unit 203.

[0147]

Further, when the RF information supplied from the RF
signal detection unit 151 to the coefficient switching
controller 152 changes from "presence" to "absence", the
ceefficient switching controller 152 inguires of the
coefficient register 153 about the coefficient values
{coefficient values kd and kdc) based on the disc
information "DVD-RY™ supplied from the controller 161, the
mode information "read" supplied from the gain mode switch
unit 162, and the R¥ information "absence" supplied from the
RF signal detection unit 151 and acquires the coefficient
vaiue Kd set to "kdl" and the coefficient value kdo set to
"kdel" from the coefficient register 153. As a result, the

coefficient value kdo set to "kdol" is set to, for example,

the additicon unit 203.



electric signal (B-C+kdoO) by the coefficient value kd set to "kdo" based
on the electric signal (B-C+kdoO) supplied from the addition unit 203 and
the coefficient value kd set by the coefficient switching controller 152 and
supplies a resulting electric signal ((B-C)+kdoo)xkdo to the subtraction
unit 205. [0151] Here, as described above, the coefficient value kd set to
the multiply unit 204 is the coefficient value acquired by the coefficient
switching controller 152 from the coefficient register 153 by inquiring of
the coefficient - 52 S05P1229 regisigr 153 about the coefficient value
based on the disc information supplied from the controller 161, the gigde; » ¢
information supplied from the gain mode switch unit 162, and the RF
(dnfpgmation supplied from the RF signal detection unit 151. [0152] The
coefficient switching controller 152 acquires the coefficient value kd set to
"kdoTkand the,codfficiebheakié kdbsetdd kdo@hfromethefcoefficient
%ister 153 by inquiring of the coefficient register 153 about the

" re 1 " 14
ROeHidISRt viftiesTes8ficen Vaite S RE St Rdd) o 8d 61 1@ disc
C&ﬂ%%ﬁﬁﬁggrig%Déié5”QB@%&QQ”¥H¥EEQ%%%W%&%@%’Ugiﬂgx%ﬁo set o

information "read" supplied from the gain mode switch unit 162, and the
CIRF anfdimatio ndipréserice " SuppliBkldo0” to "kdol".
[0149]

The multiply unit 204 multiplies an electric signal {(B-
C+kde} by the coefficient value kd based on the electric
signal (B-C+kdo} supplied from the addition unit 203 and the
coefficient value kd set by the coefficient switching
controller 152 and supplies a resulting electric signal ((B-
C+kdo)xkd to the subtraction unit 205.

[0150]

For example, the multiply unit 204 multiplies the
electric signal (B~C+kdo0} by the coefficient wvalue kd set
to "kd0" based on the electric signal (B-C+kdo0) supplied
from the addition unit 203 and the coefficient value kd set
by the coefficient switching controller 152 and supplies a
resulting electric signal ((B-C)+kde0)xkd0 to the
subtraction unit 2(¢5.

(01511

Here, as described above, the coefficient value kd set
to the multiply unit 204 is the coefficient value acquired
by the coefficient switching controller 152 from the

coefficient register 153 by inquiring of the coefficient



from the RF signal detection unit 151. As a result, the coefficient value kd
set to "kdo" is set to, for example, the multiply unit 204. [0153] Further,
when the RF information supplied from the RF signal detection unit 151 to
the coefficient switching controller 152 changes from "presence” to
"absence", the coefficient switching controller 152 inquires of the
coefficient register 153 about the coefficient values (coefficient values kd
and kdo) based on the disc information "DVD-R" supplied from the
controller 161, the - 53 S05P1229 pwde information "read" supplied from
the gain mode switch unit 162, and on the RF information "absenegbr1229
supplied from the RF signal detection unit 151 and acquires the
reepeffieient saluekdiset ke "kdle anddhercoefficiant valveqkda sehto ckdol”
from the coefficient register 153. As a result, the coefficient value kd set

1%0%61%%@%&Pﬁa%leiﬂarﬁﬁféﬂtﬁél%mﬂﬂﬁryrmtlzm1[@1154}hphatq§ewhen
:;.ntP Iﬁh @Igmsa&onﬁréa sfro presence d;) "abs nc%)e" t% (3 |C|ent
itc Se

switching contr frer T aso change%at]he coetticient value to the
t haddifon AR 2Q3 from SMEY1t0e kdF r [Q155]e The subifactiondnil-202n

subtracts the electric signal
unit 151.
[0152]

The coefficient switching contrcller 152 acquires the
coefficient value kd set to "kdO" and the coefficient value
kdo set to "kdeO" from the coefficient register 153 by
ingquiring of the coefficient register 153 about the
coefficient values {(coefficient values kd and kdo} based on
the disc informatiocn "DVD-R"™ supplied from the controller
1el, the mode information "read" supplied from the gain mode
switch unit 162, and the RF informaticon "presence" supplied
from the RF signal detection unit 151. As a result, the
coefficient value kd set to "kd0" is set to, for example,
the multiply unit 204.

[0153]

Further, when the RF information supplied from the RF
signal detection unit 151 to the cocefficient switching
contreoller 152 changes from "presence®™ to "absence", the
coefficient switching controller 152 inquires of the
coefficient register 153 about the coefficient values
{coefficient values kd and kdo) based on the disc

information "DVD-~R" supplied from the controller 161, the



((B-C)+Kdo)xKd from the electric signal ((A+B)-(C+D)) based on the
electric signal ((A+B)-(C+D)) supplied from the arithmetic operation unit
201 and the electric signal ((B- C)+kdo)xkd supplied from the multiply unit
204 and supplies a resulting electric signal ((A+B)-(C+D))-((B-C)+kdo)xkd
to the DSP 120 as the tracking error signal. [0156] When, for example,
the coefficient value kd set to "kdO" is set to the multiply unit 204 and the
coefficient value kdo set to "kdoQ" is set to the addition unit 203, the
arithmetic operation unit 205 subtragts the electric signal - 54 SO5P1229
((B-C) +kdoO)xkdO from the electric signal ((A+B)-(C+D)) based @t 229
electric signal ((A+B)-(C+D)) supplied from the arithmetic operation unit

moidl anddbe-electic sigadl((Buf)tkdaOpksiO shppliad framdae multply
unit 204 and supplies a resulting electric signal ((A+B)-(C+D))-((B-

UNE i+ Kefor) xkBi® f3HtHE D SHE 120 53 R tasking e Sgnal B 5 PrS ™

the trackin ror signal.can be cre as.described abque, the
thCeOeeE}Fa Sl({?}%gelj: csestgt%%}_on un:g ?Ltgg .:Ln(gI [=3 uires q:\ﬁl

icien ues of the tracking correction coefticients canéf)e controlled

coofatimentvalkiese regaraiesssthemresenege ar ahsence of e &t signbhe
thereby the tracking control can be stable and accurately executed.
kd158F Fupthefdme traélabig diforasighdlicreattd 46 destfibed>3- As a

xesult, the ceoefficient value kd set to "kdi" is set fo, for
example, the multiply unit 204.
[0154]

That is, when the RF information changes from
"presence” to "absence', the coefficient switching
controller 152 also changes the ccefficient value kd set to
the addition unit 293 from "kd0O" to "kdl",

[0155]

The gubtraction unit 205 subtracts the electric signal
{ (B~C)+Kdo}xKd from the electric signal {((A+B)-(C+D}) based
on the electric signal ((A+B)-(C+D}) supplied from the
arithmetic gperation unit 201 and the electric signal (({B-
C)+kdo) xkd supplied from the multiply unit 204 and suppliies
a resulting electric signal ((A+B)-(C+D))~{(B~C}+kdo}xkd to
the DSP 120 as the iftracking error signal.

[0156]

When, for example, the coefficlient value kd set to
"kdO" is set to the multiply unit 204 and the coefficient
value kdo set to "kdol" is set teo the addition unit 203, the

arithmetic operation unit 205 subtracts the electric signal



above is a tracking error signal that minimizes an offset of tracks with
respect to a difference between optical pickups, optical discs, tracking
control systems, and the like and to an environment in which attention is
paid to reproduce (or record) a signal from or to other optical disc. [0159]
Next, coefficient value switch processing will be explained with reference

to a flowchart of Fig. 9. [0160] At step S11, the controller 161 acquires

disc information showing a type of the optical disc 111 mounted - 55
SO5P1229 on the optical disc appagatus 101 and supplies the acquired
disc information to the coefficient switching controller 152, [0161] Egtrq054
example, stack tray step S1l, the controller 161 acquires the disc

( intormatiendHVRR as afypeofihe aptical disg 111 maunted en s

optical disc apparatus 101 and supplies the acquired disc information
ba'PD<R!" tohthee Loefficientsswitelling torkrpHerci b2, [(LG2) 1AtstefrSh2 the
the gain mode switch unit 162 acquires mode information showing that

anh e of IRe Bptitardide L hpparatad d 01he apesite 6F wiighand! (B~

o) feadoqnd sHPRISs At M dRINtpRakia e gogligent
switching controller 152.

supplies a resulting electric signal ((A+B)~-(C+D))~((B-

C)+kdo0) xkd0 to the DSP 120 as the tracking error signal.

10157}

Since the tracking error signal can be created as
described above, the ccefficient values of the tracking
correction coefficients can be controlled to optimum values
regardless the presence or absence of the RF signal, thereby
the tracking control can be stable and accurately executed.
[0158]

Further, the tracking error signal created as described
above 1s a tracking error signal that minimizes an offset of
tracks with respect to a difference between optical pickups,
optical discs, tracking control systems, and the like and to
an environment in which attention is paid to reproduce (or
recerd) a signal from or to other optical disc.

[0159]

Next, coefficient value switch processing will be
explained with reference to a flowchart of Fig. 9.

{0160]

At step S11, the controller 161 acquires disc

information showing a type of the optical disc 111 mounted



[0163] When, for example, the mode of the optical disc apparatus 101 is
"write" at step S12, the gain mode switch unit 162 supplies the mode
information "write" showing that the mode is "write" to the coefficient
switching controller 152, whereas when the mode of the optical disc
apparatus 101 is "read", the gain mode switch unit 162 supplies the mode
information "read" showing that the mode is "read" to the coefficient
switching controller 152. [0164] At step S13, the RF signal detection unit
151 detects - 56 S05P1229 the RFsgjgnal supplied from an RF amplifier
119 and supplies RF information showing whether or not the RF sigialis? o
detected to the coefficient switching controller 152. [0165] When, for

orexaiaplep the-RF sigpal detectionunit 351 ~deteststbeiRE sigralfremithes
RF amplifier 119 at step S13, it supplies an RF signal "presence” showing

dyRgt A RF&lgiat is présentde ehé tobfiitiertsviitdhimg coptroller s2, 152.

[O\/{I%eireas when the RF signal detection unit 151 does not detect the RF
signal from the RF amplifier 119, it supplies an RF signal "absence"

showing thaiihe RF signakis-patk, detegted 1 the paetliciantswitshing |
controller 152. [0166] At step 314, the coefficient switching controller 152
acquires the disc information DVD-R as a type of the optical
disc 111 mounted on the optical disc apparatus 101 and
supplies the acguired disc infeormation "DVD-R" to the
coefficient switching controller 152.
[0162]

At step S12, the gain mode switch unit 162 acguires
mode information showing that the mode of the optical disc
apparatus 101 is any one of "write" and "read" and supplies
the acquired mode information to the coefficient switching
controller 152.

[0163]

When, for examplie, the mode of the optical disc
apparatus 101 is "write" at step S12, the gain mode switch
unit 162 supplies the mode information "write" showing that
the mode is "write" to the coefficient switching contreller
152, whereas when the mode of the optical disc apparatus 101
is "read", the gain mode switch unit 162 supplies the mode
information "read" showing that the mode is "read" to the
ceefficient switching controller 152.
f0164]

At step 513, the RF signal detection unit 151 detects



inquires of the coefficient register 153 about the coefficient values based
on the disc information supplied from the controller 161, the mode
information supplied from the gain mode switch unit 162, and the RF
information supplied from the RF signal detection unit 151 and acquires
the coefficient values. [01671 For example, at step S14, the coefficient
switching controller 152 inquires of the coefficient register 153 about the
coefficient values based on the disc information "DVD-R" supplied from
the controller 161, the mode - 57-SG8P1229 information "read" supplied
from the gain mode switch unit 162, and the RF information "presépcé?229
supplied from the RF signal detection unit 151. [0168] An example of the
theoéfficishyvaluesifprl éxamplemcesfiRirmplucsi 211 L dtored i theplies
fficient E%izslter 153 will he eﬁplained here with reference tq Fjg. 10.

RF[Coqle 71 BRafpe of the do& it valGds SAEWR N Eigma0, B¥irst

defuvsbawsJterns apdsecond.and spbsequant rws. Shov datas Further, a
first column shows disc information "DVD-R", "DVD-RW", "DVD+R", and

[CIBYD-RW", a second column shows the mode information that is any of

"read" and "write", a third column shows the RF information that is any of
hen, for example, the RF signal detection unit 151

detects the RF signal from the RF amplifier 119 at step $13,
it supplies an RF signal "presence" showing that the RF
signal is present to the coefficient switching controller
152, whereas when the RF signal detection unit 151 does not
detect the RF signal from the RF amplifier 119, it supplies
an RF signal "absence" showing that the RF signal is not
detected to the coefficient switching controller 152.
[0166] |

At step S14, the coefficient switching controller 152
inquires of the coefficient register 153 about the
coefficient values based on the disc information supplied
from the centroller 161, the mode information supplied from
the gain mode switch unit 162, and the RF information
supplied from the RF signal detection unit 151 and acquires
the coefficient values.
[0167]

For example, at step 514, the coefficient switching
contrecller 152 inguires of the coefficient register 153
about the coefficient values based on the disc information

"DVD~-R" supplied from the controller 161, the mode



"presence”, "absence" and "-", a fourth column shows the coefficient
value kd, and a fifth column shows the coefficient value kdo. Further, in
the example of the coefficient values shown in Fig. 10, three patterns of
data are stored with respect to the disc information. The three patterns of
data stored with respect to the disc information will be explained below as
an upper stage, a middle stage, and a lower stage from the top. [0170]
The mode information "read", the RF information "presence", the
coefficient value kd set to "kdo", and;the-- 58 S05P1229 coefficient value
kdo set to "kdoQ" are stored in the upper stage to the disc informagiohr1225
"DVD-R" of the second row, which shows that the coefficient value kd is
irseiteakdeoant-dae coeffisientaml e ddods sebia rkdeidn dhe casenfi ¢
the disc information "DVD-R", the mode information "read", and the RF
1 4aformgtidmraEerBd C IR P TherrdaelffR R te8d T 1he Rze RY
infarmatian_ " nce", and.the coefficient value kd set to "kdl", and the
Sl(?o%filz?g%\e/g%%g do %étgtoﬁfkdbl" are stored in the middle stage to the
{adise jnformation "DVD-R" of the second row, which shows that the
coefficient value kd is set to "kdl and the coefficient value kdo is set to
"kddinirFiFR RS e Bf the disemfdinatet ‘DvbIRs, theamodeamformation

coefficient values 211) stored in the coefficient register
153 will be explained here with reference to Fig. 10.
[0169]

In the example of the coefficient wvalues shown in Fig.
10, a first row shows items and second and subsequent rows
show data. Further, a first column shows disc information
"DVD-R", "DVD-RW", "DVD+R", and "DVD-RW", a second column
shows the mode information that is any of "read" and "write",
a third column shows the RF information that is any of
"presence", "absence" and "-", a fourth column shows the
coefficient value kd, and a fifth column shows the
coefficieﬁt value kdo. Further, in the example of the
coefficient values shown in Fig. 10, three patterns of data
are stored with respect to the disc information. The three
patterns of data stored with respect to the disc information
will be explained below as an upper stage, a middle stage,
and a lower stage from the top.
{01707

The mode information "read", the RF information

"presence”, the coefficient value kd set to "kd0", and the



"read", and the RF information "absence" [0172] Further, the mode
information "write", the RF information 11-", the coefficient value kd set to
"kd2", and the coefficient value kdo set to "kdo2" are stored in the lower
stage to the disc information "DVD-R" of the second row, which shows

that the coefficient value kd is set to "kd2 and the coefficient value kdo is
set to "kdo2" in the case of the disc information "DVD-R", the mode
information "read", and the RF information "absence". [0173] - 59
S05P1229 The mode information."read”, the RF information "presence”,
the coefficient value kd set to "kd3", and the coefficient value kdo sgtta >2 o
"kdo3" are stored in the upper stage with reference to the disc information

coOMD-RWVLoftheythindsrovwhich shows that the caeflicientvalye kdiise -
set to "kd3 and the coefficient value kdo is set to "kdo3" in the case of

stpeaise informaiisn "DVIDHRWE ite Mode-Rifomfatios "readndnd ehie RF
infgrmation "presence”. [0174]_Further, the.mode jnformation "read”, the

e B P oA o (e £ ot s dithana
+eoefficient valuerkdg sgtta.kdods argsterediinthe middlgstags 4@ the

disc information "DVD-RW" of the third column, which shows that the
thepatficienti vatuatkd ion "DVD-R", the mode information "read",
and the RF information "presence'.
[6171]

The mode information "read", the RF information
"absence™, and the coefficient value kd set to "kdl"™, and
the coefficient value kdo set to "kdol" are stored in the
middle stage to the disc information "DVD-R"™ of the second
row, which shows that the coefficient value kd is set to
"kdl and the coefficient value kdo is set to "kdol" in the
case of the disc information "DVD-R"™, the mode information
"read", and the RF information "absence®,

[06172]

Further, the mode information "write", the RF
information "-", the coefficient value kd set to "kd2", and
the coefficient value kdo set to "kdo2" are stored in the
lower stage to the disc information "DVD-R" of the second
row, which shows that the ccoefficient value kd is set to
"kd2 and the coefficient value kdo is set to "kdo2" in the
case of the disc information "DVD-R'", the mode information
"read", and the RF information "absence”.

[0173]



set to "kd4 and the coefficient value kdo is set to "kdo4" in the case of the
disc information "DVD-RW", the mode information "read", and the RF
information "absence". [0175] Further, the mode information "write", the

RF information "-", the coefficient value kd set to "kd5", and the

coefficient value kdo set to " kdo5" are stored in the middle stage to the
disc information "DVD-RW" of the third row, which shows that the
coefficient value kd is set to "kd5 and the coefficient value kdo is set to
"kdo5" in the case of the disc infarmation "DVD-RW", the mode

information - 60 S05P1229 "write", and the RF information [0176}oEhe 22 9
mode information "read”, the RF information "presence", the coefficient

valuetksl selde "ke6oand the, coefficient yaluerkdo; seidpnakdosy are
stored in the upper stage to the disc information "DVD+R" of the fourth

"RERE CRFich shés tratthcdeatticient valuekd itsétro " ka8 and e the
caefficient value,kdo is set to "kdo6;, jn.the,case of the disc information
Cq%‘%f -?-I?-?Qf}t ev%%%% iir{lfgcrrﬁa Fongprea ‘;l,organdafﬁéE Rc’litlon%rméﬁo%%e Hpper

stpgesencesl. [QFeHehueher, thedngdgdnformationt'readr the R of the
information "absence", the coefficient value kd set to "kd7", and the
thdgetfisient valueckdsBevs a7 dre storslifihcient value kd is set

to "kd3 and the coefficient value kdo is set to "kdo3" in
the case of the disc information "DVD-RW", the mode
information "read", and the RF information "presence”.
[0174]

Further, the mode informaticn "read", the RF
information "absence", the coefficient value kd set to "kd4",
and the coefficient wvalue kdo set to "kdo4" are stored in
the middle stage to the disc information "DVD-RW"” of the
third column, which shows that the coefficient value kd is
set to "kd4 and the coefficient value kdo is set to "kdo4"
in the case of the disc information "DVD-RW", the mode
information "read”, and the RF information "absence".

[0175]

Further, the mode information "write", the RF
information "-", the coefficient value kd set to "kd5", and
the ccoefficient value kdo set to " kdo5" are stored in the
middle stage to the disc information "DVD-RW" of the third
row, which shows that the coefficient value kd is set to
"kd5 and the coefficient value kdo is set to "kdo5" in the

case of the disc information "DVD-RW", the mode information



the middle stage to the disc information "DVD+R" of the fourth row, which
shows that the coefficient value kd is set to "kd7 and the coefficient value
kdo is set to "kdo7" in the case of the disc information "DVD+R", the
mode information "read”, and the RF information "absence". [0178]
Further, the mode information "write", the RF information "-", the
coefficient value kd set to "kd8", and the coefficient value kdo set to
"kdo8" are stored in the lower stage to the disc information "DVD+R" of
the fourth row, which shows that thescoefficient value kd is set to - 61
S05P1229 "kd8 and the coefficient value kdo is set to "kdo8" in thaccase 2 o
of the disc information "DVD+R", the mode information "write", and the

"RE ifbrmatidntHe [BE79nThemmadeinforrnation "read"”, the RF
e’)nf?rmation "presence”, the coefficient value kd set to "kd9", and the

[ &b&frlcient value kdo set to "kdo9" are stored in the upper stage to the

disc {nformation; DVDFRW' of the fifth.row, which shows that the
coefficient valuelkd. is set tcg') "kd9 Sngl the coe?#lcient va%ré kcgtoqlls set to
"Pkdedhirethe case ob dli¢ diseinformatien KRQVEHRWS, thedmodeand the

information "read”, and the RF information "presence". [0180] Further,

CHRE TGS MormaEBn fFeadethe RE kdo6™ are stored in the upper

stage to the disc information "DVD+R"™ of the fourth row,
which shows that the coefficient value kd is set to "kdé and
the ccefficient value kdo is set to "kdo6" in the case of
the disc information "DVD+R", the mode information "read",
and the RF information "presence®.

[0177]

Further, the mode information "read", the RF
information "absence", the coefficient value kd set to "kd7",
and the ccefficient value kdo set to "kdo7" are stored in
the middle stage to the disc information "DVD+R" of the
fourth row, which shows that the coefficient value kd is set
to "kd7 and the coefficient value kdo is set to "kdo7" in
the case of the disc information "DVD4+R", the mode
information "read", and the RF information "absence'.

{0178}

Further, the mode information "write", the RF
information "-", the coefficient value kd set to "kd8", and
the coefficient value kdo set to "kdo8" are stored in the
lower stage to the disc infermation "DVD+R"™ of the fourth

row, which shows that the coefficient wvalue kd is set to



information "absence", the coefficient value kd set to "kd10", and the
coefficient value kdo set to "kdol0" are stored in the middle stage to the
disc information "DVD+RW" of the fifth row, which shows that the
coefficient value kd is set to "kd10 and the coefficient value kdo is set to
"kdol0" in the case of the disc information "DVD+RW", the mode
information "read", and the RF information "absence". [0181] Further, the
mode information "write", the RF information "-", the coefficient value kd
set to "kdll", and the coefficient valug,kdo set to "kdoll" are stored in the -
62 SO5P1229 lower stage to the disc information "DVD+RW" of the:fifth - o
row, which shows that the coefficient value kd is set to "kdlIl and the

neaeficiant valuekda is-setlp “kdellindhe case of the discinformation,

"DVD+RW", the mode information "write", and the RF information "-".
c{6482F ReétarningtoiFifo dpwhennfoiiakample, the coefficient fewitehingn
.. controller 152 inquires of the coefficient register 153 about the coefficient

WratlEs at 3h 819 Based* Gt di8 information "DVD-R" supplied from
[ dhegontroller 161, the mode information “"read"” supplied from the gain
mode switch unit 162, and the RF information "presence" supplied from

the REesigndkdetettionamibib? thecoefficienk switchingnaentsaller 152
,_acquires the coefficient values

presence", the coefficient wvalue kd set to "kd9", and the
coefficient value kdo set to "kde9" are stored in the upper
stage to the disc information "DVD+RW" of the fifth row,
which shows that the coefficient value kd is set to "kd% and
the ccoefficient value kdo is set to "kdo9" in the case of
the disc information "DVD+RW", the mode information "read",
and the RF information "presence".
191807

Further, the mode information "read", the RF
information "absence", the coefficient value kd set to
"kd10", and the coefficient value kdo set to "kdol0" are
stored in the middle stage to the disc information "DVD+RW"
of the fifth row, which shows that the coefficient value kd
is set to "kdl0 and the coefficient wvalue kdo is set to
"kdol0" in the case of the disc information "DVD+RW"™, the
mode information "read”, and the RF information "absence™.
[0181]

Further, the mode information "write", the RF

information "-", the coefficient value kd set to "kdll", and

the coefficient value kdo set to "kdoll"™ are stored in the



"kdo" and "kdoO" because they agree with the condition stored in the

upper stage of the second row of the coefficient value table of Fig. 9.

[0183] At step S15, the coefficient switching controller 152 sets the
coefficient value kd acquired from the coefficient register 153 to the

multiply unit 204 and sets the coefficient value kdo acquired therefrom to
the addition unit 203. [0184] For example, at step 515, the coefficient
switching - 63 S05P1229 controller 152 sets the coefficient value kd
acquired from the coefficient registet-153 and set to "kdo" to the multiply
unit 204 and sets the coefficient value kdo acquired therefrom and;settpr 2 9
"kdo0" to the addition unit 203. [0185] At step 516, the servo matrix

1anplifieralis ereates the skracking anar signal fopiheisero ¢ontralbased
on the electric signal supplied from the control pulse 115 as well as the
r@pefiitiértvabetd séateo theemuitiphf Uaito0d aird whelsbetficieatvalae

w1 Kdo set to the additi un|t2 3 by .the coeffigient switchin contrqjlerl
rcgg%)ec 8Ig%nd supp N creHtag t %Cf(lr%g eftBr sighal f§ éLDslﬁiZ

cakhe Qﬁ&ﬁgoc@@@@@&c;%%§mp|e‘ﬂﬁ§+mﬁsﬁ compPensation rormation

"w_w

"write", and the RF information
[C182]

Returning te Fig. 9, when, for example, the coefficient
switching controller 152 inquires of the coefficient
register 153 about the coefficient values at step S14 based
on the disc information "DVD-R” supplied from the controllier
161, the mode information "read" supplied from the gain mode
switch unit 162, and the RF information "presence" supplied
from the RF signal detection unit 151, the coefficient
switching controller 152 acquires the coefficient values
"kd0" and "kdoQO" because they agree with the condition
stored in the upper stage of the second row of the
coefficient value table of Fig. 9.

{0183]

At step 515, the coefficient switching contreller 152
sets the coefficient value kd acquired from the coefficient
register 153 to the multiply unit 204 and sets the
coefficient value kdo acquired therefrom to the addition
unit 203.

[0184]

For example, at step S15, the coefficient switching



processing or the gain correction processing to the tracking error signal
supplied from the servo matrix amplifier 118 and supplies the tracking

error signal, to which the phase compensation processing or the gain
correction processing is executed, to the drive amplifier 123. [0186] For
example, at step 516, the servo matrix amplifier 118 creates the tracking
error signal for the servo control based on the electric signal supplied

from the light signal amplifier 115 as well as the coefficient value kd set to
"kdo" and set to the multiply unit 204sgnd the coefficient - 64 S05P1229
value kdo set to "kdo0" and set to the addition unit 203 by the coefficient>2 ¢
switching controller 152, respectively and supplies the created tracking

cairarcsigeal toiheddSP 12Q. {QLFA Atistap 5141 the dave amplfier 133m
causes the actuator to execute the tracking control based on the tracking

LG rsigdhacdipptictrwdsiter DEP 820 afd refing 18 &te S 1@ repeat
essings cribed above, .[0188 the. time, the tracking error
m&E% 9% ?ﬁl% 9§§ ﬁﬁgD iZBAé coL%%1c1ent véiﬁ%hkggl

signal supplied from IS atracking error signal that minimizes

a@uiofiset ohiracks sitherespact te a diffgrancedietwesen @pticabpickups,
optical discs, tracking control systems, and the like and to an environment

2Gd which attention is
01851

At step 516, the servo matrix amplifier 118 creates the
tracking error signal for the servo control based on the
electric signal supplied from the control pulse 115 as well
as the coefficient value kd set to the multiply unit 204 and
- the coefficient value kdo set to the addition unit 203 by
the coefficient switching controller 152, respectively and
supplies the created tracking error signal to the DSP 20.
The DSP 120 executes, for example, the phase compensation
processing or the gain correction processing te the tracking
error signal supplied from the servo matrix amplifier 118
and supplies the tracking error signal, to which the phase
compensation processing or the gain correction processing is
executed, to the drive amplifier 123.

[0186]

For example, at step $16, the servo matrix amplifier
118 creates the tracking error signal for the servo control
based on the electric signal supplied from the light signal
amplifier 115 as well as the coefficient value kd set to

"kd0" ard set to the multiply unit 204 and the coefficient



paid to reproduce (or record) a signal from or to other optical disc. [0189]
Further, the circuit arrangement for creating the tracking error signal by

the one-beam method has been explained with reference to Fig. 6.
However, the circuit arrangement for creating the tracking error signal by
the one-beam method is not limited to the circuit arrangement shown in
Fig. 6 described above. [0190] Next, another circuit arrangement for
creating the - 65 S05P1229 tracking error signal by the one-beam

method will be explained with referepnge-to Fig. 11. [0191] Note that when
the tracking error signal is created in an example shown in Fig. 1L0bis1 229
assumed that two coefficient values kw and kwo are set as the coefficient

valalues @b the trackingreryoectioniceefficients.HO 194k #An aAthmetc 203 by
operation unit 301 subtracts the electric signal (C+D) showing the
t@%t&@ﬁ@fdﬂﬁérr‘éﬂé&baq@mgrmiawse ligRt receiving siffdce @F@‘ﬁt

sk |V|ng reglons C aA(j E)x)@ q{ﬁhe I_ower side of th p?oto get%%%r ?,29 _
ﬁgm the electric signal (A¥ Swing the infensity o the fefied ight
[ onegejved by the light receiving

At step 517, the drive amplifier 123 causes the
actuator to execute the tracking control based on the
tracking error signal supplied from the DSP 12C and returns
to step 811 to repeat the processings described above.
{0188}

At the time, the tracking error signal supplied from
the DSP 120 is a tracking error signal that minimizes an
offset of tracks with respect to a difference between
optical pickups, optical discs, tracking control systems,
and the like and to an enviromment in which attention is
paid to reproduce (or record) a signal from or to other
optical disc.

[0189]

Further, the circult arrangement for creating the
tracking error signal by the one-beam method has been
explained with reference to Fig. 6. However, the circuit
arrangement for creating the tracking error signal by the
one-beam method is not limited to the circuit arrangement
shown in Fig. 6 described above,

[0190]

Next, another circuit arrangement for creating the



surface (light receiving regions A and B) on the upper side of the photo
detector 194-1 based on the electric signals A to D supplied from the
respective light receiving regions A to D of the light receiving surface
divided into the four regions of the photo detector 84-1 and supplies an
electric signal ((A+B)-(C+D)) resulting from the subtraction to a division
unit 303. [0193] An arithmetic operation unit 302 adds the electric signals
from the light receiving surface (light receiving regions A, B, C and D) of
the photo detector 194-2 based op -6 .SO05P1229 the electric signals A

to D supplied from the respective light receiving regions A to D of theslight, ¢
receiving surface divided into the four regions of the photo detector 84-1

£:300 SURPUss 8R elaciig SigRakfd Bl +D) resuling, Jrom;the addition to
the division unit 303. [0194] The division unit 303 divides the electric

exgignan¢(A+B)-{C-D)F bydheseléctrigisignall(A+B+C+D) based on the
[Ogl% ric signal ((A+B)-(C-D)) supplied from the arithmetic operation unit
nd the electric signal (A+B+C+D) supplied from the arithmetic

OPEREEEI%W&@O%E%H1%%%P%%%é%&%&CQE&SQD%&%E&ﬁS%EF%meaped in
((A+B)-(C-D))/(A+B+C+D) resulting from the division to a subtraction unit
ar3Egaf@leb)shewn in Fig. 11, it 1s assumed that two
coefficient values kw and kwo are set as the coefficient
values of the tracking correction coefficients.
[0192]

An arithmetic coperation unit 301 subtracts the electric
signal {C+D) showing the intensity of the reflected light
received by the light receiving surface (light receiving
regions C and D} on the lower side of the photo detector
194-2 from the electric signal (A+B) showing the intensity
of the reflected light received by the light receiving
surface {light receiving regicns A and B) cn the upper side
of the photo detector 194-1 based on the electric signals A
to D supplied from the respective light receiving regions A
to D of the light receiving surface divided into the four
regions of the photc detector 84-1 and supplies an electric
signal {(A+B)-{C+D)) resulting from the subtraction to a
division unit 303.

[0193]

An arithmetic operation unit 302 adds the electric

signals from the light receiving surface (light receiving

regions A, B, C and D) of the photo detector 194-2 based on



An addition unit 304 adds the electric signals A and E based on the

electric signal A supplied from the light receiving region A of the light
receiving surface divided into the four regions of the photo detector 194-1
and the electric signal E supplied from the light receiving region E of the
light receiving surface divided into the four regions of the photo detector
194-2 and supplies an electric signal MA set to (A+E) to a band-pass filter
307 and a subtraction unit 306 as a result of the addition. [0196] An
addition unit 305 adds the electric-sigpals D and H - 67 S05P1229 based
on the electric signal D supplied from the light receiving region D of the1229
light receiving surface divided into the four regions of the photo detector

tHO41and-the €leefst signald suppfied feain thedightrecebdng fegipn H
of the light receiving surface divided into the four regions of the photo

L 1fHtE iR ADU 2 dESEtIeS dn Bfedtrie Sighet Bt tegpaimitesa
hand-pass filter 309 and the subtraction.unit 306.as.a result of the

57T TR CibtrGia s i S Sl o ThS SRAHTE g iohRS

sqdramdhe elegisicisignakMAikased endherglectris-sigral pMA-seitoc(AtE)
and supplied from the addition unit 304 and the electric signal MB set to
e Hhana Sdipplied flom the addifienumitdos and Jupplies an electric

[Osligg?l MC set to

The division unit 303 divides the electric signal
((A+B)—-(C~D)} by the electric signal (A+B+C+D) based on the
electric signal ((A+B}-{C-D)} supplied from the arithmetic
operation unit 301 and the electric signal (A+B+C+D)
supplied from the arithmetic operation unit 302 and supplies
an electric signal NPP set to {{A+B)-(C-D)}/ (A+B+C+D)
resulting from the division to a subtraction unit 316.

[0195]

An addition unit 304 adds the electric signals A and E
based on the electric signal A supplied from the light
receiving region A of the light receiving surface divided
into the four regions of the photo detector 194-1 and the
electric signal E supplied from the light receiving region E
of the light receiving surface divided intc the four regilons
of the photo detector 194-2 and supplies an electric signal
MA set to (A+E) to a band-pass filter 307 and a subtraction
unit 306 as a result of the addition.

[0196]

An addition unit 305 adds the electric signals D and H



((A+E)-(D+H)) to a band-pass filter 311 as a result of the subtraction.
[0198] The band-pass filter 307 causes only a signal, which has a
predetermined frequency band included in the electric signal MA, to pass
therethrough based on the electric signal MA set to (A+E) and supplied
from the addition unit 304 to thereby supply an electric signal MAw, which
is made to a signal having the predetermined frequency band, to a top
hold 308. [0199] - 68 S05P1229 The top hold 308 holds the peak level of
the electric signal MAw based on-thgzelectric signal MAw supplied from
the band-pass filter 307 to thereby supply an electric signal Wa tosisp1229
arithmetic operation unit 313 as a hold value whose peak value is held.
b48200b:T henband passifites B30%causes.pply asignabnwhich hagiat
predetermined frequency band included in the electric signal MB, to pass

rYRErSthSLGIE BAasBd BrithetdigctitRignar Me Sekto ¥ andkopsied
{2 DL . NSEy B e B
elrald 310. 40203 H supplied from the light receiving region H
of the light receiving surface divided into the four regions
of the photo detector 194-2 and supplies an electric signal
MB set to (D+H) to a band-pass filter 309 and the
subtraction unit 306 as a result of the addition.

{0197}

The subtraction unit 306 subtracts the electric signal
MB from the electric signal MA based on the electric signal
MA set to (A+E)} and supplied from the addition unit 304 and
the electric signal MB set to {D+H) and supplied from the
addition unit 305 and supplies an electric signal MC set to
{{A+E)-(D+H}) to a band-pass filter 311 as a result of the
subtraction.

{0198]

The band-pass filter 307 causes only a signal, which
has a predetermined frequency band included in the electric
signal MA, to pass therethrough based on the electric signal
MA set to (A+E) and supplied from the addition unit 304 to
thereby supply an electric signal MAw, which is made to a
signal having the predetermined frequency band, to a top
‘held 308,

{0189]



The top hold 310 holds the peak level of the electric signal MBw based on
the electric signal MBw supplied from the band-pass filter 309 to thereby
supply an electric signal Wb to the arithmetic operation unit 313 as a hold
value whose peak value is held. [0202] The band-pass filter 311 causes
only a signal, which has a predetermined frequency band included in the
electric signal MC, to pass therethrough, based on the electric signal MC
set to ((A+E)-(D+H)) and supplied from the subtraction unit 306 to thereby
supply an electric signal - 69 S05P1229 MCw, which is made to a signal
having the predetermined frequency band, to a top hold 312. [020§]3g\1;9929
hold 312 holds the peak level of the electric signal MAw based on the

electrig signal MOw sypplied fiom (Hhe band:pags fiter, 311,10 therehy, ;

supply an electric signal We to the arithmetic operation unit 313 as aqhocfd
s vadud Witos etpeakivaluetisdietd. 0204} Thesakthmetic eperdtiordurit 343

subtracts the electric signal Wb from the electric signal Wa and divides a

ChEs BRI Sabirdli6 by the Bhedthe Al Wedaset ol L@eteléBtric
s Bignal Wa S&bOPAi&dafH’{hﬁﬁgﬁé’B hald 208, Ihe glegtric,signal WE sypplied

from the top hold 310, and t
value whose peak value is held.
[0200]

The band-pass filter 309 causes only a signal, which
has a predetermined frequency band included in the electric
signal MB, to pass therethrough based on the electric signal
MB set to (D+H) and supplied from the addition unit 305 to
thereby supply an eleciric¢ signal MBw, which is made to a
signal having the predetermined frequency band, to a top
hceld 310.

[0201]

The top hold 310 holds the peak level of the electric
signal MBw based on the electric signal MBw supplied from
the band-pass filter 309 to thereby supply an electric
signal Wb to the arithmetic operation unit 313 as a hold
value whose peak value is held.

{0202]

The band-pass filter 311 causes only a signal, which
has a predetermined freguency band included in the electric
signal MC, to pass therethrough, based on the electric
gignal MC set to ((A+E)-(D+H)) and supplied from the

subtraction unit 306 to thereby supply an electric signal



electric signal We supplied from the top hold 312 and supplies an electric
signal (Wa-Wb)/Wc to an addition unit 314 as a result of division of the
electric signal We. [0205) The addition unit 314 adds the electric signal
((Wa- Wb)/Wc) and the coefficient value kwo set to "kwo" based on the
electric signal (Wa-Wb)/Wc) supplied from the arithmetic operation unit
313 and the coefficient value kwo set to "kwo" by the coefficient switching
controller 152 and supplies an electric signal CSL set to
((Wa-Whb)/Wc)+kwo to a multiply unig;315 as a result of the addition. - 70
S05P1229 [0206] The multiply unit 315 multiplies the electric signah4Sk -
by the coefficient value kw set to "kw" by the coefficient switching

u&eNtiglerd52hasedondhg eé%ﬂalsiga@%g@@ iedifrom theaddition
unit 314 and the coefficient value kw set to "kw" by the coefficient

I eppitediiniy cbatrdlleit €52 ambsipplids it electric signal CSLxkw to a

[Oszu%raction unit 316 as a result of the multiplication. [0207] The

Sibtraction unit 316 subtracts the electric signal CSLxkw from the electric

signal NEF Rased omvtheglectric, signal NRR.supplied fiom the afithmetic
operation unit 303 and the electric signal CSLxkw supplied from the
simpoliplyAw based on the electric signal MCw supplied from
the band-pass filter 311 to thereby supply an electric
signal Wc to the arithmetic operation unit 313 as a hold
value whose peak value is held.
[0204]

The arithmetic operation unit 313 subtracts the
electric signal Wb from the electric signal Wa and divides a
result of the subtraction by the electric signal Wc based on
the electric signal Wa supplied from the top hold 308, the
electric signal WB supplied from the top hold 310, and the
electric signal Wc supplied from the top hold 312 and
supplies an electric signal (Wa-Wb)/Wc to an addition unit
314 as a result of division of the electric signal Wc.
[0205]

The addition unit 314 adds the electric signal ((Wa-
Wb) /We) and the coefficient value kwo set to "kwo" based on
the electric signal ((Wa-Wb)/Wc) supplied from the
arithmetic operation unit 313 and the coefficient value kwo
set to "kwo" by the coefficient switching controller 152 and
supplies an electric signal CSL set to ({Wa-Wb)/Wcl+kwo to a

multiply unit 315 as a result of the addition.



unit 315 and creates an electric signal NPP-CSLxkw as the tracking error
signal as a result of the subtraction. [0208] As described above, the
tracking error signal can be also created by the circuit arrangement of
Fig. 11. That is, Fig. 8 is not limited to the circuit arrangement of Fig. 6
and may employ the circuit arrangement of Fig. 11 in place of the circuit
arrangement of Fig. 6. [0209] In this case, the coefficient switching
controller 152 acquires the coefficient values (coefficient values kw and -
71 SO05P1229 kwo) from the coefficigntregister 153 as a result of the
inquiry. The coefficient switching controller 152 set the acquired gp5p1229
coefficient value kw to the multiply unit 315 and the acquired coefficient

[ zadeg kwo to the addition unit 314. [0210] For example, the coefficient
switching controller 152 inquires of the coefficient register 153 about the
coefﬁb@nﬁVéE@%o@fﬁcﬁeﬁﬂ@al@éé Kirpane kwid) baskecsn ithesdisoal

c Ef%rmait!tcl)g gvng Iled L}ﬁm the cgntroller 161, the mode
inforfation '"F&& %365 theairrhob8 siitch Bhit162, and the
coBEﬂﬂf@i@@ﬂOBv&'PE%ﬁ%ﬁf"c%iﬂﬂl@ﬂl from e REsignahdetectiondsit-1al.
The coefficient switching controller 152 acquires the coefficient value Kw

sigatad "kiwb" sppirthéscbeffictent valueddit settorKwoBl'4d and the
coefficient value kw set tc "kw" by the coefficient
switching controller 152 and supplies an electric signal
CSLxkw to a subtraction unit 316 as a result of the
multiplication.

[0207]

The subtraction unit 316 subtracts the electric signal
CSLxkw from the electric signal NPP based on the electric
signal NPP supplied from the arithmetic operation unit 303
and the electric signal CSLxkw supplied from the multiply
unit 315 and creates an electric signal NPP-CSLxkw as the
tracking error signal as a result of the subtraction.
[0208]

As described above, the tracking errcor signal can be
also created by the circuit arrangement of Fig. 11. That is,
Fig. 8 is not limited to the circuit arrangement of Fig. 6
and may employ the circuit arrangement of Fig. 11 in place
of the circuit arrangement of Fig. 6.

[0209]

In this case, the coefficient switching controller 152

acquires the coefficient values (coefficient values kw and



from the coefficient register 153. The coefficient switching controller 152
sets the acquired coefficient value kw set to "kwo" to the multiply unit 315
and the acquired coefficient value kwo set to "kwoQ" to the addition unit
314. [0211] Since the tracking error signal can be created as described
above, the coefficient values of the tracking correction coefficients can be
controlled to optimum values regardless the presence or absence of the

RF signal, thereby the tracking can be controlled stably and accurately.
[0212] - 72 SOSP1229 Further, the-tracking error signal created as
described above is a tracking error signal that minimizes an offsetsofs p1229
tracks with respect to a difference between optical pickups, optical discs,

kEACkinggontiel sysiemse angkthedlikesand to n gavisonment i whighe
attention is paid to reproduce (or record) a signal from or to other optical

infigd 92131 irs gesdribed abbvertHechasking eahitse éentrdfiéd sstabihe

and ac ratelﬁp. controlling the coefficient values of the tracki
acc%ur?“erceﬂcccl)uncéjoee g‘éﬁ?snt{:o 38 |H1‘?Jn}1< Valties h;/a it |1r:1§pul§é of t]h% ré?%:ssiaﬁgl

tHe cregleithedracking eFrain sighal J021d4h NoJedhat whentherackingsi4.
control as described above
[0210]

For example, the coefficient switching controlier 152
inquires of the coefficient register 153 about the
coefficient values (coefficient values kw and kwo) based on
the disc information "DVD-R" supplied from the controller
161, the mode information "read" supplied from the gain mode
switch unit 162, and the RF information "presence™ supplied
from the RF signal detection unit 151. The coefficient
switching controller 152 acquires the coefficient value Kw
set to "kwO" and the coefficient value kwo set to "KwoO"
from the coefficient register 153. The coefficient
switching controller 152 sets the acquired coefficient value
kw set to "kwO" to the multiply unit 315 and the acguired
coefficient wvalue kwo set to "kwo0" to the addition unit 314.
[0211]

Since the tracking error signal can be created as
described above, the coefficient values of the tracking
correcticon coefficients can be controlled to optimum values
regardless the presence or absence of the RF signal, thereby

the tracking can be controlled stably and accurately.

f0212]



IS not executed, since the coefficient values are not switched depending

on a record/reproduction state and whether or not the RF signal is

present, a set of optimum coefficient values may be stored in the
coefficient register 153. In this case, when an initial adjustment is

executed or when the optical disc 111 is inserted, coefficient values
corresponding to the optical disc 111 or a pickup are set as initial values.
[0215] Further, the optical disc 111 is not limited to the DVD described
above and may be, for example, a CP-R (CD - 73 S05P1229

Recordable), a CD-RW (CD-ReWritable), and the like. [0216] Furthgt 4 -,¢
series of processings described above may be executed by a personal

ComPHEGJth_Z,]‘?’&hEeigt}géﬁﬁeloglr(z%?‘g@r%r?QPW- QE‘e‘?i"aa!Ep'(??%E%Ebed

arrangement of an optical disc’apparatus 101 in which a series of the
alproeessings desciihed aboverareiexedutetd by theprisonal compfeetAct
CPU 401 executes various types of processings according to a program

TREBTUSH fri'a RONPAG2 bP & récSrtRiGhfift 408T ACRANPEDE AR HFETES -
optQres aqprogram, fdafa, and he.like executed by the GRY 404, Thesg,

CPU 401, ROM 402, and the RAM 403 are connected to each other
artheoighrarbus404n which attention is paid to reproduce (or
record} a signal from or to other optical disc.

[0213]

As described above, the tracking can be controlled
stably and accurately by controlling the coefficient values
of the tracking correction coefficients to optimum values by
making use of the RF signal to create the tracking error
signal.

[6214]

Note that when the tracking control as described above
is not executed, since the coefficient values are not
switched depending on a record/reproduction state and
whether or not the RF signal is present, a set of optimum
coefficient values may be stored in the coefficient register
153. 1In this case, when an initial adjustment is executed
or when the optical disc 111 is inserted, coefficient values
corresponding to the optical disc 111 or a pickup are set as
initial wvalues.

[0215]
Further, the optical disc 111 is not limited to the DVD

described above and may be, for example, a CD-R (CD-



[0218] An input/output interface 405 is also connected to the CPU 401
through the bus 404. An input unit 406, which is composed of a keyboard,
mouse, microphone, and the like, and an output unit 407, which is
composed of a display, a speaker, and the like, are connected to the
input/output interface 405. The CPU 401 executes various types of
processings in response to a command input from the input unit 406.

Then, the CPU 401 outputs an image and the like acquired as a result of
the processings to the output unit.497. - 74 S05P1229 [0219] The
recording unit 408 connected to the input/output interface 405 is gp5p1229
composed of, for example, a hard disc and the like and records the

RefogHamLexscuedbythe CBUANL angh various types.af datae. A
communication unit 409 communicates with an external apparatus
[Otéugh the Internet and other networks. In the case of the example, the

ponmgrg&c}:g}t-jonémsiteiq_%gc ires an in ut image, outputs an output
image, or acts as an interfa % tgliﬁgeo%%ﬂ%‘? [gﬁﬁrggﬁﬁeﬁ%’ﬁ%éﬁﬁ be
e xaytee; agguireddhraughithecggmaynication unit 409 and recorded to the

recording unit 408. [0221] _
[0217]

Fig. 12 is a block diagram showing an example of an
arrangement of an optical disc apparatus 1031 in which a
series of the processings described above are executed by
the personal computer. A CPU 401 executes various types of
processings according to a program recorded in a ROM 402 or
a recording unit 408. A R2M 403 appropriately stores a
program, data, and the like executed by the CPU 401. These
CPU 401, ROM 4062, and the RAM 403 are connected to each
other through a bus 404,

{0218]

An input/ocutput interface 405 is also connected to the
CPU 401 through the bus 404. An input unit 406, which is
composed of a kevboard, mouse, microphone, and the like, and
an output unit 407, which is composed of a display, a
speaker, and the like, are connected to the input/output
interface 405. The CPU 401 executes various types of
processings in response to a command input from the input
unit 406. Then, the CPU 401 outputs an image and the like
acquired as a result of the processings to the output unit

407,



When a magnetic disc 421, an optical disc 422, a magnet-optical disc
423, a semiconductor memory 424, or the like is mounted on a drive 410
connected to the input/output interface 405, the drive 410 drives it and
acquires a program, data, and the like recorded thereon. The acquired
program and data are transferred and recorded to the recording unit 408
as necessary. [0222] As shown in Fig. 11, the recording medium, in which
the program for executing a series of the processings is stored, is
composed of a package medium sucha as the magnetic disc - 75
S05P1229 421 (including flexible disc), the optical disc 422 (CD-ROMr122%
(Compact Disc-Read Only Memory) including DVD), the magnet- optical
[i3é n23 (including (MD (Mini-Disc) (Trademark)), the semiconductor
memory 424, or the like which are distributed to provide the user with a

prografm, 5Ga85ERaeh iRFoftheCompaRG e dddriohts thapiaekagerut
. Jpedi egstib recordj ium is also ,compased of th
lr{lggM%%g ﬁ%cf??sqs%%&ﬁ?e%% % t?f?? usyg% er?/3 as? é %’re\%oﬂglégas%sﬁesmblgé dteo
thihelcdmpuatet andinrwhichithep pragram is:stoiedda bard discinoluded ifnd
the memory unit 408, and the like. [0223] Note that the program for
Vadetitingaeeries dtafhé -protessigehay bicmstasl driPthe computer

co%%%%&%é%@geﬁith an external apparatus through the Internet
and other networks. 1In the case of the example, the
communication unit 409 acquires an input image, outputs an
output image, or acts as an interface to the outside.

[0220]

Further, a program may be acquired through the
communication unit 409 and recorded to the recording unit
408,

[0221]

When a magnetic disc 421, an optical disc 422, a
magnet-optical disc 423, a semiconductor memory 424, or the
like is mounted on a drive 410 connected to the input/output
interface 405, the drive 410 drives it and acquires a
program, data, and the like recorded therecn. The acquired
program and data are transferred and recorded to the
recording unit 408 as necessary.

[0222]

As shown in Fig. 11, the recording medium, in which the

program for executing a series of the processings is stored,

is composed of a package medium such as the magnetic disc



or wireless communication medium such as a local area network, the
Internet, digital satellite broadcasting, and the like through an interface
such as a router, modem, or the like as necessary. [0224] Note that, in
the specification, the steps that describe the program stored in the
recording medium not only include processings executed in the order of
description of the steps in a time-series manner but also but also include
processings that are not necessarily executed in the time- series manner
and executed in parallel with each other.or - 76 SO05P1229 individually. -

77 SO05P1229 CLAIMS 1. A disc drive apparatus for creating a tragidpg 22 9
error signal from reflected light resulting from a laser beam as one beam

4 rradiated onia Ancoptical dise; comprising: dirstiacquisition means f-rom
acquiring first information as information of a type of the optical disc;
(Csagoneladyuisitivhatedns Yol aoquirihg secbnd: infofiiation Shewiag tiedt-
the optical disc is_operated in any of data write mode and data read mode
RgrRopt

o3 dise? detdGiot meAns or detettingaT RF (RAdemars) ) -

treregenNe¥hductor memory 424, or the like which are
distributed to provide the user with a program,
independently of the computer. In addition to the package
medium described above, the recording medium is also
composed of the ROM 402, which is supplied to the user by
being previcusly assembled to the computer and in which the
program is stored, a hard disc included in the memory unit
408, and the like.

[0223]

Note that the program for executing a series of the
processings may be installed on the computer through a wired
or wireless communication medium such as a local area
network, the Internet, digital satellite broadcasting, and
the like through an interface such as a router, modem, oI
the like as necessary.

[0224]h

Note that, in the specification, the steps that
describe the program stored in the recording medium not only
include processings executed in the order of description of
the steps in a time-series manner but also but also include
processings that are not necessarily executed in the timem

series manner and executed in parallel with each other or



signal from the reflected light; third acquisition means for acquiring, when
the third information, which shows the presence or absence of the RF
signal detected by the detection means, changes, one coefficient from a
plurality of predetermined coefficients to calculate the tracking signal
stored in a storage unit based on the first information, the second
information, and the third information; and arithmetic operation means for
calculating the tracking error signal based on the intensity of the reflected
light and the coefficient acquired py_/t@e_ghird acquisition means. 2. A disc
drive apparatus according to claim 1, - 78 S05P1229 wherein Wh%%@%zzg
first information or the second information changes, the third acquisition

1.{ReIIGACHYires one coefficient from a plurality of the coefficients stored
in the storage unit based on the first information, the second information,
and the third information; and the arithmetic operation means calculates
the tracking error signal based on the intensity of the reflected light and
the coefficient acquired by the third acquisition means. 3. A disc drive
apparatus according to claim 1, wherein the first acquisition means
acquires the first information that shows any of a DVD-R (Digital Versatile
Disk Specifications for Recordable Disc), a DVD-RW (DVD Specifications
for Re-recordable Disc), a DVD+R (DVD



Specifications for +Recordable Disc), or a DVD+RW (DVD Specifications
for +ReWritable Disc) as the type of the optical disc. 4. A disc drive

method of driving a disc drive apparatus for creating a tracking error

signal from reflected light resulting from a laser beam as one beam
irradiated onto an optical disc, comprising: a first acquisition step of
acquiring first information as information of a type of the optical disc; a
second acquisition step of acquiring second - 79 SO5P1229 information
showing that the optical disc is oger%eQin any of data write mode and
data read mode to the optical disc; a detection step of detecting an RF
signal from the reflected light; a third acquisition step of acquiring?%ﬁ%%zzg

the third information, which showmﬁégresence or absence of the RF
signal detected by the detection rgan , changes, one coefficient from a

plurality of predetermined coefficients to calculate the tracking signal
stored in a storage unit based on the first information, the second
informatibndand thelthirdimbermdtion; Bmd arrasitiimetie opesatiomstep of

ercglculsaltin @ef£raxgk£n%?rr0£ sicgnfl bg%ed on the intensity of thle reflected
Tighit and the coéfficient acquired by the third Acquigfiohi8afis 2 5¢~

beam as one beam irradiated onto an optical disc,
comprising:

first acquisition means for acquiring first information
as information of a type of the cptical disc;

second acquisition means for acquiring second
information showing that the optical disc is operated in any
of data write mode and data read mode to the optical disc;

detection means for detecting an RF (Radio Frequency)
signal from the reflected light;

. third acquisition means for acquiring, when the third
information, which shows the presence or absence of the RF
signal detected by the detection means, changes, one
coefficient from a plurality of predetermined coefficients
te calculate the tracking signal stored in a storage unit
based on the first information, the second information, and
the third information; and

arithmetic operation means for calculating the tracking
error signal based on the intensity of the reflected light

and the coefficient acquired by the third acquisition means.

2. A disc drive apparatus according to claim 1,



5. A recording medium in which a computer readable disc drive program
is recorded to create a tracking error signal from reflected light resulting
from a laser beam as one beam irradiated onto an optical disc, wherein
the program comprises: a first acquisition step of acquiring first
information as information of a type of the optical disc; a second
acquisition step of acquiring second information showing that the optical
disc is operated in any - 80 S05P1229 of data write mode and data read
mode to the optical disc; a detection step of detecting an RF signal from

the reflected light; a third acquisitTor?éte"b of acquiring, when the third
information, which shows the presence or absence of the RF signal?>F1222

detected hy the detection means, changes, one coefficient from a plurality

St et Gt Rints IO SR hISRE tiF tr5BRINGSTGRA StBict g Ton
crstaenge, unihbased:an the firstinfarmation, the,seeand infatmation, and

the third information; and an arithmetic operation step of calculating the
caedcking error Sigmal basedrern fheyinténsibeofdbe freflected light anddhe
coefficient acquired by the third acquisition means. 6. A program for

thc?auss?r?gr%%%r}fﬁd@r B aHisurivee appafitud I 8XBRGE disc divesecond
iﬂ%@@ﬁ§%ﬂgnﬁ“%g§C§HQQﬁﬁmd,information; and

the arithmetic operation means calculates the tracking
error signal based on the intensity of the reflected light

and the coefficient acquired by the third acquisition means.

3. A disc drive apparatus according to claim 1,
wherein the first acquisition means acquires the first
information that shows any of a DVD-R (Digital Versatile
Disk Specifications for Recordable Disc}, a DVD-RW (DVD
Specifications for Re-recordable Disc), a DVD+R (DVD
Specifications for +Recordable Disc), or a DVD+RW (DVD
Specifications for +ReWritable Disc) as the type of the

optical disc.

4. A disc drive method of driving a disc drive
- apparatus for creating a tracking error signal from
reflected light resulting from a laser beam as one beam
irradiated onto an optical disc, comprising:

a Tirst acquisition step of acquiring first information
as information of a type of the optical disc;

a second acquisition step of acquiring second



apparatus creating a tracking error signal form reflected light resulting
from a laser beam as one beam irradiated onto an optical disc, the
program comprising: a first acquisition step of acquiring first information
as information of a type of the optical disc; a second acquisition step of
acquiring second information showing that the optical disc is operated in
any of data write mode and data read mode to the optical disc; - 81
S05P1229 a detection step of detecting an RF signal from the reflected
light; a third acquisition step of acquiring, when the third information,
which shows the presence or abserice ef the RF signal detected by the
detection means, changes, one coefficient from a plurality of S05P1229
predetermined coefficients to calculate the tracking signal stored in a
inGtoregeivmit dasedon thefirst infosmation  théisecond isfermatian, andany
of tgagcthird information; and an arithmetic operation step of calculating the
t

Wind BHOF SHHAT bAREd G the'itch S5t the et citiightad fve
cosfiigent aegued by he fhiid acaLislion megns, s 88, 20pPdF20,
ABSTRACT The present invention relates to a disc drive apparatus

reflected light:;

a third acquisition step of acquiring, when the third
information, which shows the presence or absence of the RF
signal detected by the detection means, changes, one
coefficient from a plurality of predetermined coefficients
to calculate the tracking signal stored in a storage unit
based on the first information, the second information, and
the third information; and

an arithmetic operation step of calculating the
tracking error signal based on the intensity of the

reflected light and the coefficient acquired by the third

acquisition means.

5. A recording medium in which a computer readable
disc drive program is recorded to create a tracking error
signal from reflected light resulting from a laser beam as
one beam irradiated onto an coptical disc, wherein the
pregram comprises: |

a first acquisition step of acquiring first information
as information of a type of the optical disc;

a second acquisition étep of acquiring second

information showing that the optical disc is operated in any



and method, a recording medium, and a program that can securely
execute tracking control. The coefficient switching controller 152 inquires
of the coefficient register 153 about coefficient values based on disc
information supplied from a controller 161 and showing a type of an
optical disc 111 mounted on an optical disc apparatus 101, mode
information supplied from a gain mode switch unit 162 and showing that a
mode is any one of "write" and "read"”, and RF information supplied from
an RF signal detection unit 151 and showing whether or not an RF signal
is detected. The coefficient switchings conrtroller 152 supplies the obtained
coefficient values to a servo matrix amplifier 118 to thereby creates®05r1229
tracking error signal so that the tracking control can be securely
ofexidiredr The presentimiedtion casdoe apghed to aldisodtveal disc;

appgngg%ection step of detecting an RF signal from the
reflected light;

a third acquisition step of acquiring, when the third
information, which shows the presence or absence of the RF
signal detected by the detection means, changes, one
coefficient from a plurality of predetermined coefficients
to calculate the tracking signal stored in a storage unit
based on the first information, the second information, and
the third information; and

an arithmetic operation step of calculating the
tracking error signal based on the intensity of the

reflected light and the coefficient acquired by'the third

acquisition means.

6. A program for causing a computer of a disc drive
apparatus to execute disc drive processing, the disc drive
apparatus creating a tracking error signal form reflected
light resulting from a laser beam as one beam irradiated
onto an optical disc, the program comprising:

a first acquisition step of acquiring first information
as information of a type of the optical disc;

a second acquisition step of acquiring second
information showing that the optical disc is operated in any

of data write mode and data read mode to the optical disc;
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a detection step of detecting an RF signal from the
reflected light;

a third acquisition step of acquiring, when the third
information, which shows the presence or absence of the RF
signal detected by the detection means, changes, one
coefficient from a plurality of predetermined coefficients
to calculate the tracking signal stored in a storage unit
based on the first information, the second information, and
the third information; and

an‘arithmetic operation step of calculating the
tracking error signal based on the intensity of the
refiected light and the coefficient acquired by the third

acquisition means.
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ABSTRACT

The present invention relates to a disc drive apparatus
and methed, a recording medium, and a program that can
securely execute tracking control. The coefficient
switching controller 152 inquires of the coefficient
register 153 about coefficient values based on disc
information supplied from a controller 161 and shewing a
type of an optical disc 111l mounted on an optical disc
apparatus 101, mcde information supplied from a gain mode
switch unit 162 and showing that a mode is any one of
"write" and "read", and RF information supplied from an RF
signal detection unit 151 and showing whether or not an RF
signal is detected. The coefficient switching controller
152 supplies the obtained coefficient values to a servo
matrix amplifier 118 to thereby create a tracking error
signal so that the tracking control can be securely executed.
The present invention can be applied to a disc drive

apparatus.



