
- 1 - DESCRIPTION DISC DRIVE APPARATUS AND METHOD,
RECORDING MEDIUM, AND PROGRAM S05P1229 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 suchas images, voices
and thelike on optical discs such a CD (Compact Disc),
DVD (Digital  Versatile Disc) and the like or
reproducing various types of  data recorded on the
optical 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 - 2  S05P1229 



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 optical pickup in response to a control
signal. The  controlsignal is a tracking error signal
and afocus-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] - 3  S05P1229  



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 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. 0007-1  In contrast,
the one-beam method is a method of irradiating one
laser beam (light beam) onto the optical  disc and
acquiring 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 - 4  S05P1229 



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 light resulting from the laser beam
and focused on  the optical d _sc 11is-i.ncident on
the- nte_grat _d-opt cal___  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  intensities (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 - 5  S05P1229 



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 (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  signalfor servo controlbased
on the e_lectzic 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.
[0015]  When the tracking error signal is created,
sensitivity  for detecting an amount of offset of a
light spot on the  photo detector is dispersed
depending on the optical disc 11  and the optical
pickup. Therefore, the coefficient value is - 6  



S05P1229 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 kd0 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 might
signaLamplifie~l5~~he RF amplifierl9 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. [0019]  Further, the DSP 20 executes the
phase compensation 



- 7  505P1229 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 coefficient
register 52. {00221   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). [0023]  Further, the coefficient switching
controller 51  



acquires the coefficient values (coefficient values kd
and  kdo) from the coefficient register 52 as a result
of inquiry. - 8  S05P1229 The coefficient switching
controller 51 supplies the  acquired coefficient
values kd and kd0 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 microcomputer21includesthecontroller61 and a gain
mode switch unit 62.  [0027] The controller 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 - 9  S05P1229 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
error  signal of the servo signal supplied from the
DSP 20. ~_.003LI 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. [0032]  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. - 10
S05P1229 [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 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. [0035]  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 into 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. - 11  S05P1229
[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
84-2 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 - 12  S05P1229 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 showing a function for  creating the
tracking error signal by the conventional one- 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 - 13  S05P1229 coefficient switching
controller 51 acquires the coefficient  value kd set
to "kdo" and the coefficient value kdo set to  "kdo0"
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 "kdo0" 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 and the optical 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 96are composed
of the coefficient values of the two tracking
correction coefficients, that is,  the coefficient
value kd (kd0, kdl, kd2, or the like) and  the
coefficient value kdo (kdo0, kdol, kdo2, kdo3, or the
like). [0042]  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 - 14  S05P1229 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 four regions of  the photo
detector 84-1 and supplies an electric signal (B- C)
resulting from the subtractionto an addition unit 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 above, the coefficient value
kdo set  



to the addition unit 93 is the coefficient value which
the  coefficient switching controller 51 acquires from
the - 15  S05P1229 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 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 62. - 16  [0049] S05P1229
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)+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. [0052] Further, there is 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 - 17  S05P1229 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 Document 1]
Japanese Unexamined Patent  Application Publication
No. 10-124891 Disclosure of Invention Problems to be
Solved by the Invention  [0054] However, since the
tracking error signal acquired by  the one-beam method
is modulated depending on whether or not the RF signal
is present and the value thereof is changed thereby,
when the coefficient value of a tracking correction
coefficient is not adjusted depending on whether or
not the  RF signal is 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 RF signal is
present, from which a problem arises in that  an
optimum tracking control state cannot be achieved.
[0055]  An object of the present invention, which was
made in 



- 18  S05P1229 view of the above circumstances, is to
stably and 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] A disc drive apparatus of
the present invention  comprises a first acquisition
means for acquiring first  information as information
of a type of the optical disc, a  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, a
detection means for detecting an RF (Radio Frequency)
signal  from the reflected light; a 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 an
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. - 19  



S05P1229 [0057]  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 acquisition means.
[0058]  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. [0059]  A disc drive
method of the present invention 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 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 - 20  



S05P1229  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. [0060]  A
program of a recording medium of the present
invention 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  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 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 - 21



S05P1229 calculating the tracking error signal based
on the intensity  of the reflected light and the
coefficient acquired by the  third acquisition means.
[0061]  A program of the present invention 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 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 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. [0062]  In the disc drive apparatus
and method, the recording  medium, and the program of
the present invention, the first  information as the
information of the type of the optical - 22  



S05P1229 disc is acquired, the second information
showing that the  optical disc is operated in any of
the data write mode and  the data read mode to the
optical disc, the RF signal is  detected from the
reflected light, when the third information, which
shows the presence or absence of the RF  signal
detected by the detection means, changes, one
coefficient is acquired 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 acquired coefficient. Advantages  [0063]
According to the present invention, tracking can be
controlled. Further, according to the present
invention,  the optical disc can be securely
reproduced as well as data  can be securely recorded
thereon. Brief Description of the Drawings  [0064]
Fig. 1 is a view explaining an optical disc apparatus
making use of a conventional one-beam method. Fig. 2
is a view showing an optical system for creating - 23
S05P1229 a tracking error signal by the conventional
one-beam method.  



Fig. 3 is a block diagram showing a function for
creating the tracking error signal by the 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 is 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 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  SO5P1229 an optical disc apparatus.  



[Reference Numerals]  [0065] 101 optical disc
apparatus, 111 optical disc, 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 multiply unit, 205 subtraction
unit Best Mode for Carrying Out the Invention  [0066]
An embodiment ofthe 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, a laser diode, microprism, photo
detector, or the  like. [0071]  A laser beam emitted
from a laser diode (laser diode  191 of Fig. 5 to be
described later) of 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. Photodetectors (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 amplifier 118, and an RF amplifier 119, - 26
S05P1229 respectively.  [0073] 



Note that the integrated optical element 112 is not
limited to the above example and may be integrated
with the  light signal amplifier 115. [0074]  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 191 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 error
signal is created, sensitivity  for detecting the
amounts of offset of light spots on the  photo
detector is dispersed depending on the optical disc -
27  S05P1229 111 and an optical pickup. Thus, the
coefficient values are  set as the coefficient values
of tracking correction  



coefficients that are set according to respective
conditions  to suppress the dispersion. When the
tracking error signal  is created, the coefficient
values, for example, the  coefficient values kd and
kdo are set to two tracking  correction coefficients.
[0077]  Further, the servo matrix amplifier 118
creates a servo  signal (for example, focus error
signal and the like) for  servo 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 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
S05P1229 tracking error signal supplied from the servo
matrix  amplifier 118 and supplies the tracking error
signal, to  



which the phase compensation processing, gain
correction  processing, or the like is executed, to a
drive amplifier  123. [0081]  Further, the DSP 120
executes, for example, phase  compensation processing,
gain correction processing, or the  like to the servo
signal (for example, focus error signal  and the like)
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. [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  S05P1229  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, the RF signal detection unit 151
detects the RF  signal from the RF amplifier 119, 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 absent to the
coefficient  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 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 information "presence" to
the coefficient switching  controller 152, whereas
when the voltage of the reflected - 30  S05P1229 light
converted into the electric signal is less than the
reference voltage, since the RF signal detection unit
151  



does not detect the RF signal, it supplies the RF
information "absence" to the coefficient switching
controller 152. [0086]  The coefficient switching
controller 152 inquires of  the coefficient register
153 about the coefficient values  (coefficient values
kd and kdo) based on disc information  supplied from a
controller 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).  [0087] 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 mode information "read" supplied
from the gain mode  switch unit 162 of the
microcomputer 121, and the RF  



information "presence" supplied from the RF signal
detection  unit 151. The coefficient switching
controller 152 acquires  the coefficient values kd set
to "kdo" and the coefficient  values kdo set to "kdoO"
from the coefficient register 153  and supplies the
acquired coefficient value kd set to "kdo  and the
acquired coefficient value kdo set to "kdo0" to the
servo matrix amplifier 118. [0089]  The coefficient
register 153 stores, for example, the  coefficient
values and data for specifying the coefficient  values
in correspondence to each other and supplies the
coefficient values (coefficient values kd and kd0) to
the  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
"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. - 32  S05P1229 [0091]  The
microcomputer 121 controls the optical disc 



apparatus 101 in its entirety.  [0092] The
microcomputer 121 includes the controller 161 and  the
gain mode switch unit 162. [0093]  The controller 161
acquires disc information showing a  type of the
optical disc 111 mounted on the optical disc
apparatus 101 and supplies the acquired disc
information to  the coefficient switching controller
152. [0094]  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  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 mode switch unit 162
acquires mode information - 33  S05P1229 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.  When, for example, the mode
of the optical disc apparatus  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  controller 152.
[0096]  Note 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 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 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
environment 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. [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.  



[0103] The laser beam emitted from the laser diode 191
arranged on a photo detector IC 193 is reflected on an
oblique surface 192-1 of a microprism 192 and focused
on the  recording surface 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 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 microprism 192 and - 36
S05P1229 is also incident on the photo detector 194-2.



[0106] 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 194-1
receive the reflected  light incident thereon,
respectively. The photo detector  194-1 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 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 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 the laser
beam  focused on the optical disc 111. Each of the
photo detectors 194-1 and 194-2 creates the electric
signals  according to the intensities (amounts of
light) of the  reflected light received thereby and
supplies them 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 division  is executed to increase
sensitivity for detecting the focus  error signal.
[0109]  Further, when it is 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  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 tracking



error signal by the one-beam method will be explained
with  reference to Fig. 6. [0112]  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
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  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 84-1and
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
reflected light - 39  S05P1229 



from the optical disc 111. As a result, the incident
positions of the light spot 195 on the light receiving
surfaces of the photo detectors 194-1 and 194-2 shift
and  cause an offset to the tracking error signal.
Thus, the  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 into 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. 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 into the four regions of  



the photo detector 194-1 and supplies an electric
signal (B- C) resulting from the subtraction to the
addition unit 203.  [0117] The addition unit 203 adds
the electric signal (B-C)  and the coefficient 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 - 41  S05P1229
multiply unit 204 and supplies an electric signal
((A+B)- 



(C+D))-((B-C)+Kdo)xKd resulting from the subtraction
to the  DSP 120 as the tracking error signal. [0120]
More specifically, the total reflection surface TE is
calculated from the following expression (1) [0121]
TE=((A+B)-(C+D))-((B-C)+Kdo)xKd ... (1)  [0122] Note
that a tracking servo system for creating the
tracking error signal by the circuit arrangement
described  above is referred to as a WPP (Wobble Push
Pull) system.  [0123] Next, the RF signal, which is
detected to set the coefficient values (coefficient
values kdandkdo) of the tracking correction
coefficients will be with reference to Fig. 7.  [0124]
In examples shown in Figs. explained in detail 7A and
7B, Fig. 7A shows an example of a waveform when the RF
7B shows an example of a waveform  absent. Further, in
the examples  the vertical axis shows the level signal
is present, and Fig.  when the RF signal is  



shown by Figs. 7A and 7B,  of the reflected light
resulting from the laser beam focused on the optical
disc  111, and the level of the reflected light
increases toward - 42  S05P1229 an upper direction.
Further, the lateral axis shows time.  [0125] In the
example shown in Fig. 7A, when the RF signal is
present, since information is recorded on the optical
disc  111, the reflected light resulting from the
laser beam  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. 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, the - 43  S05P1229 RF signal is
not detected. Further, the RF signal is  frequently
changed depending on whether or not the  information
is recorded on the optical disc 111.  [0128] 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 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 the RF
signal is absent, thereby an  optimum tracking control
state cannot be achieved.  Accordingly, when the
coefficient values of the tracking correction
coefficients areset 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
denoted by the same reference numerals, and the
description thereof is (appropriately) omitted. [0131]
In an example shown in Fig. 8, a circuit arrangement
for creating the tracking error signal by the one-beam
method is the same as that of Fig. 6. [0132]  A
coefficient switching controller 152 inquires 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
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) 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 Kd set to "kdo" 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 "kdoO" to the addition
unit 203.  [0135] Further, when any information of 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  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 acquired
the coefficient value kdo  to the addition unit 203. -
46  S05P1229 [0136]  For example, when 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 change from "presence" to "absence", the
coefficient switching controller 152 inquires 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 to "kdl" and the coefficient
value kdo set to "Kdol" from the coefficient register
153.  The coefficient switching controller 152-sets
the acquired  coefficient 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 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
S05P1229 The coefficient register 153 stores, for
example,  coefficient values 211 and data (not shown)
for specifying  the coefficient value in
correspondence to each other and  supplies the
coefficient values (coefficient values kd and  kd0) to
the coefficient switching controller 152 in response
to an inquiry from the coefficient switching
controller 152.  [0139] For example, the coefficient
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 coefficient switching controller 152 from the
stored table in response to an inquiry from the
coefficient  switching controller 152 about the disc
information "DVD-R", "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  S05P1229 values of two tracking
correction coefficients, that is, the  coefficient
value kd (for example, kd0, kdl, kd2, Kd3, or  the
like) and the coefficient value kd0 (for example,
kdo0,  kdol, kdo2, kdo3, or the like). [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
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  to D
supplied from the respective light receiving regions A
to D divided into the four regions of thelight
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  S05P1229 [0143]  The addition unit 203 adds
the electric signal (B-C) and the coefficient value
kdo based on the electric signal  (B-C) supplied from
the subtraction unit 202 and the  coefficient value
kdo set by the coefficient switching  controller 152
and supplies a resulting electric signal (B- C+kdo) to
the multiply unit 204. [0144]  For example, the
addition 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+kdoO) to the multiply unit 204.
[0145]  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 the - 50  S05P1229 coefficient value kd set
to "kdo" and the coefficient value  kdo set to "kdoO"
from the coefficient register 153 by  inquiring 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
"presence" supplied  from the RF signal detection unit
151. As a result, the  coefficient value kdo set to
"kdo0" 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 coefficient-switching controller 152
inquires o 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 "kdl" and the coefficient value kdo set to
"kdol" from the coefficient register 153. As a result,
the  



coefficient value kdo set to "kdol" is set to, for
example,  the addition unit 203. - 51  S05P1229 [0148]
That is, when the RF information changes from
"presence" to "absence", the coefficient switching
controller 152 also changes the coefficient value kdo
set to  the addition unit 203 from "kdoO" to "kdol".
[0149]  The multiply unit 204 multiplies an electric
signal (B- C+kdo) 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+kdoO) by the coefficient value kdset 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 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. [0152]  The coefficient
switching controller 152 acquires the  coefficient
value kd set to "kdo" and the coefficient value  kdo
set to "kdo0" from the coefficient register 153 by
inquiring 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 "presence" supplied  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 mode information "read" supplied
from the gain mode switch  unit 162, and on the RF
information "absence" supplied from  the RF signal
detection unit 151 and acquires the coefficient value
Kd set to "kdl" and the coefficient value  kd0 set to
"kdol" from the coefficient register 153. As a
result, the coefficient value kd set to "kdl" is set
to, 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 coefficient value kd set to  the
addition unit 203 from "kd0" to "kdl". [0155]  The
subtraction unit 205 subtracts the electric signal
(.(B-C)+Kdo)xKdfrom 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  "kd0" is set to the
multiply unit 204 and the coefficient  



value kdo set to "kdo0" is set to the addition unit
203, the  arithmetic operation unit 205 subtracts the
electric signal - 54  S05P1229  ((B-C)+kdo0)xkd0 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)+kdo0)xkd0 supplied from the multiply unit 204
and  supplies a resulting electric signal
((A+B)-(C+D))-((B- C)+kdoo)xkdO to the DSP 120 as the
tracking error signal.  [0157] 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 control can be stable and
accurately executed.  [0158] Further, the tracking
error signal created as described  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 511, the controller 161 acquires disc
information showing a type of the optical disc 111
mounted 55  S05P1229 on the optical disc apparatus 101
and supplies the acquired  disc information to the
coefficient switching controller 152.  [0161] For
example, stack tray step 511, the controller 161
acquires the disc information DVD-R as a 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. [0162]  At step 512, the gain mode
switch unit 162 acquires  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 example, the mode
of the optical disc  apparatus 101 is "write" at step
512, 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 513, the RF signal detection unit 151 detects
- 56  S05P1229 the RF signal supplied from an RF
amplifier 119 and supplies  RF information showing
whether or not the RF signal is  detected to the
coefficient switching controller 152. [0165]  When,
for example, the RF signal detection unit 151  detects
the RF signal from the RF amplifier 119 at step 513,
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 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. [0167]  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  S05P1229 information "read" supplied from the gain
mode switch unit  162, and the RF information
"presence" supplied from the RF  signal detection unit
151. [0168]  An example of the coefficient values (for
example,  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 values 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  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
"kdo0" are stored in the upper  stage to the disc
information "DVD-R" of the second row,  which shows
that the coefficient value kd is set to "kdO and  the
coefficient value kdo is set to "kdoO" in the case of
the disc information "DVD-R", the mode information
"read",  and the RF information "presence". [0171]
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",7,-and- the"RF information "absence" [0172]
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
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 set to
"kdo3" are stored in the upper  stage with reference
to the disc information "DVD-RW" of the  third row,
which shows that the coefficient 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 information "read", the RF
information "absence", the coefficient value kd set to
"kd4",  and the coefficient value 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 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 information "DVD-RW", the mode
information - 60  S05P1229 "write", and the RF
information  [0176] The mode information "read", the
RF information  "presence", the coefficient value kd
set to "kd6", and the  coefficient value kdo set to "
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 "kd6 and  the
coefficient 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 coefficient value kdo set to "kdo7"
are stored in  the middle stage to the discinformation
"DUD+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 "MV,
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 the coefficient value kd is set
to - 61  S05P1229 "kd8 and the coefficient value kdo
is set to "kdo8" in the  case of the disc information
"DVD+R", the mode information  "write", and the RF
information "-". [0179]  The mode information "read",
the RF information  "presence", the coefficient value
kd set to "kd9", and the  coefficient value kdo set to
"kdo9" 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 "kd9 and  the
coefficient value kdo is set to "kdo9" in the case of
the disc information "DVD+RW", the mode information
"read",  and the RF information "presence". [0180]
Further, the mode information "read", the RF
information "absence"y the coefficient value kd set to
"kdlO", and the coefficient value kdo set to "kdo10"
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 "kdlO and the
coefficient value kdo is set to  "kdolO" 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 - 62  S05P1229 lower stage to the disc information
"DVD+RW" of the fifth  row, which shows that the
coefficient value kd is set to  "kdll and the
coefficient value kdo is set to "kdoll" in the  case
of the disc information "DVD+RW", the mode information
"write", and the RF information [0182]  Returning to
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
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 values  "kdo"
and "kdo0" 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 register 153 and set
to "kdo" to the  multiply unit 204 and sets the
coefficient value kdo  acquired therefrom and set to
"kdoO" to the addition unit  203. [0185]  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
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 S16,
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 204 and the
coefficient - 64  S05P1229 value kdo set to "kdoO" and
set to the addition unit 203 by  the coefficient
switching controller 152, respectively and  supplies
the created tracking error signal to the DSP 120.
[0187] At step S17, the drive amplifier 123 causes the
actuator to execute the tracking control based on the
tracking error signal supplied from the DSP 120 and
returns to step S11 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 environment in which attention is  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 reference to Fig. 11.
[0191]  Note that when the tracking error signal is
created in  an example shown in Fig. 11, it is assumed
that two  coefficient values kw and kwo are set as the
coefficient  values of the tracking correction
coefficients. [0192]  An arithmetic operation 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 regions Aand 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 on - 66  S05P1229 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 addition to the division unit 303. [0194]  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 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 signals D and H
- 67  S05P1229 based on the electric signal D supplied
from the light  receiving region D of the light
receiving surface divided  into the four regions of
the photo detector 194-1 and the  electric signal 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  hold 308. 



[0199] - 68  S05P1229 The top hold 308 holds the peak
level of the electric  signal MAw based on the
electric signal MAw supplied from  the band-pass
filter 307 to thereby supply an electric  signal Wa to
an arithmetic operation unit 313 as a hold  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 electric signal MBw, which is made
to a  signal having the predetermined frequency band,
to a top  hold 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
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. [0203]  A top hold 312 holds the peak level
of the electric  signal MAw based on the electric
signal MCw supplied from  the band-pass filter 311 to
thereby supply an electric  signal We to the
arithmetic operation unit 313 as a hold  value whose
peak value is held. [02041  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 We 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 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 Wc.  [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-Wb)/Wc)+kwo to a  



multiply unit 315 as a result of the addition. - 70
S05P1229 [0206]  The multiply unit 315 multiplies the
electric signal CSL by the coefficient value kw set to
"kw" by the  coefficient switching controller 152
based on the electric  signal CSL supplied from the
addition unit 314 and the  coefficient value kw set to
"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 31,5.-and.-creates an
electric signal NPP-CSLxkw as -t-he  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  S05P1229 kwo) from the coefficient register
153 as a result of the  inquiry. The coefficient
switching controller 152 set the  acquired coefficient
value kw to the multiply unit 315 and  the acquired
coefficient value kwo to the addition unit 314.
[0210] For example, the coefficient switching
controller 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 coeffcient-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 "kwoO" 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  S05P1229 Further, the tracking error
signal created as described  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. [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. [0214]  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.
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 CD-R (CD -
73  S05P1229 Recordable), a CD-RW (CD-ReWritable), and
the like.  [0216] Further, a series of processings
described above may be  executed by a personal
computer. [0217]  Fig. 12 is a block diagram showing
an example of an  arrangement of an optical disc
apparatus 101 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 RAM 403 appropriately
stores a  program, data, and the like executed by the
CPU 401. These CPU 401, ROM 402, and the RAM 403 are
connected to each other through a bus 404. 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  407. 



- 74  S05P1229 [0219]  The recording unit 408
connected to the input/output interface 405 is
composed of, for example, a hard disc and  the like
and records the program executed by the CPU 401 and
various types of data. A communication unit 409
communicates with an external apparatus through the
Internet  and other networks. In 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 42-1, 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 such as the magnetic disc 



- 75  S05P1229 421 (including flexible disc), the
optical disc 422 (CD-ROM  (Compact Disc-Read Only
Memory) including DVD), the magnet- optical disc 423
(including (MD (Mini-Disc) (Trademark)),  the
semiconductor 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 previously 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 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 individually. 



- 77  CLAIMS S05P1229 1. 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:  first acquisition
means for acquiring first information  as information
of a type of the optical 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  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 by the third acquisition means.
2. A disc drive apparatus according to claim 1, - 78
S05P1229 



wherein 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 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 Dis-c), or
-aDVD+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  S05P1229 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
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 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 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; - 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 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. 




