- 1 - DESCRI PTI ON DI SC DRI VE APPARATUS AND METHOD
RECORDI NG MEDI UM  AND PROGRAM S05P1229 Technical Field
[ 0001] The present invention relates to a disc drive
apparatus and nethod, a recording nmedium and a
program and nore particularly, to a disc drive
apparatus and nethod, a recording nmedium and a
program for driving an optical disc. Background Art
[0002] Recently, optical disc appar at uses for
recordi ng various types of data suchas inages, voige
and thelike on optical discs such a CD (Conpact 0 8;229
DVD (Digital Versatile Disc) and the like or
reproduci ng various typPBSCREPTI{MN a recorded on the
opti cal discs have becone w despread. The optica

di sc apparatus includes an optical pickup that

focuses and | lﬁéédﬂﬁhﬁﬁﬁﬁﬁkﬁiﬁﬁs ﬁﬁ%ébﬁlSlgna|

surface of e optl ca I'sc and recéives 't he

reflected Ii ngc@R@wmmmht e Regket ther ef rom
and outputs a reproduction signal and a servo error

signal. [0003] Since the optical disc is nounted on a
spindle of the - 2 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

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 ontoc a signal surface of
the optical disc and receives the reflected light {return
light} reflected therefrom and outputs a reproduction signal
and a servo error signal.

[0003]

Since the optical disc is mounted on a spindle of the




optical disc apparatus and driven in rotation, it
al ways 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 fogusing point of the |aser
beamis always irradi ated %nto the tracks on the
signal surface by follow ng the run-out of the S05P1229
optical disc when it is driven in rotation. [0004]
oPtheailr gh8f saprry aiosi ehdndoivemeln asdatheam it always
controlled by finely noving a part of an optica
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by supplying these signals to a servo system [0005]

thEukbhdes , tlescepft.y pReabraeidiDg, afheacgtti bkhopidienp riacki ng
error signal, a three-beam nethod and a one-beam

Coptrabledryichuddat Ehe06pcusBy JEBRL22Y 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
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signal acquired from the reflection light (return light)
from the optical disc, and the focusing point of the laser
beam is controlled so as to be irradiated onto the tacks on
the signal surface by supplying these signals to a servo
system. |
[0005]

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

[0006]




The three-beam nethod is a nethod of generating three
| aser beans (light beans) conposed of a nmain beam
(zero order light) and two auxiliary beans (one-order
light) by disposing gratings in an outward path of
the | aser beam (return beam to be irradiated onto an
‘optical disc and uses the two auxiliary beans to
create an tracking error. In this nmethod, |ight
receiving elenments for detecting the two auxiliary
beéans are previously di sposeéd-on both the sides of a
light receiving element for detecting the main b&&pPl229
thereby the tracking error signal is acquired fromthe
chafige Ufrddidbeanf hechbdnisighietdfod b€ gaxetiadny tane
_that is caused according to an anmount of deflection
lagfert heams otlisghig hssinst epmpheedadth cha@ini beaui atetb t o
the tracks of the optical disc. 0007-1 |In contrast,
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advantageous In that it can be arranged sinply as

theekloagutie sWrpeEmaf toPardstLah RededHgedr-Becauss,
the optical elenents such as the gratings and the

thiskeethad, drieThtecessaryngheleridied Hoeedebearimetttad twe
used can be onmtted. [0008] Fig. 1is a view
augxpiarnibrpmsn agpt bravidisty abiparsteds ok boh SOSRIRRG of

a light receiving element for detectinglthe 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 peoint of the main beam irradiated to the tracks of

the optical disc.

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
fhat 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




maki ng use a conventional one-beam net hod. [0009] An
optical disc 11 is a recording nedi umsuch as a CD
DVD and the like and driven in rotation by a spindle
notor (not shown). [0010] An integrated optica
el ement 12 is conposed of a |laser diode, mcroprism
photo detector, or the like. [0011]] A laser beam
emtted fromthe |aser diode (laser diode 81 to be
described later) of the integrated optical elenment 12
is focused on a recording“sﬁrTace of the optical disc
11 by an objective lens 14 through a col | i mat or 9884222
13. The reflected light resulting fromthe | aser beam
maxAgof veesedcenvertiongpt bratbehn sethbids- i . nci dent on
the- nte _grat _d-opt cal___  elenent 12 through the

[qgﬁﬁéctive lens 14 and the collimator |ens 13. Photo

det ect or.s. hot,o detectors 84-1 .and 84-2 shaown in
Fi d. 201%%““%@ JeSEr &&eﬂsl%t%ﬁﬁor nﬂh@eéﬁ%g’f‘%ﬁ #s a Ch,

DV%pghga{hglfiggﬂaﬁh?d&gggkvfnt£§%56¥3n¢% eg gkggélecpotor
I ncident” thereon, create electric signal STaccording
(nb® tR&wn)j Ntensities (amounts of light) of the

reflected light received thereby, and supply the
[oocnepted electric signals to a light signal amplifier

15. [0012] The light signal anplifier 15 anplifies

t hehreliodtegire ted5opBO&6 290Fment 12 is composed of a laser
diode, microprism, photo detector, or the like. .
[G011]

A laser beam emitted from the laser diode (laser dicde

81l 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

.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
fhereon,Acreate 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,

10012]

The light signal amplifier 15 amplifies the electric




signal supplied fromthe integrated optical elenment 12

and supplies the anplified electric signal to an APC

(auto power <control) anplifier 16, a servo nmatrix

anplifier 18, and an RF (radio frequency) anplifier

19, respectively. [0013] The APC anplifier 16 detects
~an anount of error from the electric signal supplied

fromthe light signal anplifier 15 and adjusts the

amount of |aser beam which is emtted fromthe |aser

di ode (Il aser diode 81 of Fi%.'Z to be described

later) of the integrated optical element 12 S05P1229

controlled by an LD (Laser Diode) driver 17, to a
S%ﬁﬂ@étéﬁpplaﬁ@uﬁwmbdgédl@ﬁegh@t%dnnpﬁlaai @lepent 12 and

det ect ed 0014)  The servo matrix anplifier 18
SURD, &Fésta frigederenlsrctréir gFEIIRY a0 AEENT FEF HaRHET
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- [oBnegessor) 20. The servo matrix anplifier 18 supplies
the created tracking error signal to the DSP 20.
[ 00158 ARMempiiEibEatki derisOans afiBahti 6f Cé e Eron
- sensitivity for detecting an anount of offset of a
thﬁlgh@CE{kﬁ Sironaie suphoied dEtwr ttdre ild gllits pégsall anplifier

gendlng on the optical disc 11 and the optical
15ppeRupd]d UHet ditsy émobhe ebetasen dpamvarbéchsls @ritted

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

.8ignal.for servo.control.-bas ed-on:-the -electric Signals i o

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




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 kdO are sets to two

tracking correction coefficients. [0016] @ Further, the

servo matrix anplifier 18 creates a servo signal

(focus error signal and the like) for the servo

control fromthe electric s?gnal supplied fromthe

light signal anplifier 15 and supplies the creat &§5P1229

servo signal to the DSP 20. [0017] The RF anplifier
sel9aer the esoaff iRRE esitgrall uaso f ra prodikdtnigopodata: based on

the electric signal supplied from m ght
cogf§hatanhl tiate-dss sefeaRFOBHILT fierieFPegbple egondi tipms

created RF signal to,the DSP 20. [0018] The DSP 20
Loe RBERT 885 pHis I icRpEheat | I ddis Sivagkiggi grror signal
. .C Lon essing r the like.to the trackin
lse?%%%%%i g%"%fc%?é& ite‘éaig %?’rﬂf%ea%glk\?g ﬁﬁ?rf?(gsa#pq%‘“foer
erdBiafd ol theckiapking error signal, to which

t he phase conpensation processing, gain correction
[opregessing, or the like is executed, to a drive

anplifier 23. [0019] Further, the DSP 20 executes the

phaBetdenpenbat senve matrix amplifier 18 creates a servo

signal (focus error signal and the like) for the servo
control from the electric signal supplied from the light
signal amplifier 15 and supplies the created servo signal to
the DSP 20.
[0017]

The RF amplifier 19 creates an RF signal as

reproduction data based on the electric signal supplied from

~the -light-signal-amplifier -15.--The-RF-amplifier:-19-supplies:

the created RF signal to the DSP 20.
[0018]

The DSP 20 executes phase compensation processing, gain
correction processing, or the like to the tracking error
signal supplied from the serve 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 signa
and the like) supplied from the servo matrix
anplifier 18 and supplies the servo signal (focus
error signal and the like), to which the phase
conpensati on processing, gain correction processing,
or the like are executed, to the drive anplifier 23.
[0020] Further, the DSP 20_decodes the RF signa
supplied from the RF aini?iér 19 by executing decode
processing based on a predeternined recording sydPERe23
and supplies the decoded information to an output
prpsiessingt shiowdorre082oh pTheefSMP0 omehadéska to the
coefficient switching controller 51 and a coefficient
Seryg; Sterak 2 (fQyM eTrorTRaIRBEIINE i tdiet 1K) chvpglied from
controller 51-inguires of_the. coefficient register 5
e B P LRt ARGt ot fead (SRS e S5 Al
k n_di;Sey LN ti pli a
R e Y e il P
cot‘n?feﬁé aet b0 eRlsi g, f §a0 A dLIRAC pBULE €81 DT 1662 he
of the mcroconputéer 21 (request for coefficient
likal es)exd 23], tbuehBedritdergaafiicei ept sw tching
[Oggggroller 51

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 deccded
information to an output unit (not shown).

[0021]
The DSP 20 includes a coefficient switching controller

51 and a coefficient register 52.

B 007

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 contrbller 51

acquires the coefficient values {(coefficient values kd and

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




acquires the coefficient values (coefficient values kd
and kdo) fromthe coefficient register 52 as a result
of inquiry. - 8 S05P1229 The coefficient swtching
controller 51 supplies the acquired coefficient

val ues kd and kdO to the servo matrix anplifier 18.
[0024] The coefficient register 52 stores the
coefficient values and data for specifying themin
correspondence to each ogq§[_and supplies the
coefficient values (coefficient values kd and kdﬁé ES
the coefficient swtching controller 51 in respé glz29
to an inquiry fromthe coefficient swtching

Theorpebtiete™ sWidePspy Tretrekier Sipsuepleescertrol s

the optical_di.sc,  apparat 1 injts entirety. [0026]
2o ORGSR PP CP AQKS (S QT 31 GPE1SRHEP At
am@Rie; S f£h unit 62  [0027] The controller 61

cquires the disc information showing a type of the

[ooptjcal disc 11 nounted on the optical disc apparatus
1 and supplies the acquired disc information to the

coeld cicedfir iswehehiragi stoy 50 lsebrsd. thO02&d £ idiengai n

node switch unit 62 acquires the node.
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 froﬁ the coefficient switching
. controller 51.
[0025]

The microcomputer 21 controls the optical disc

apparatus 1 in its entirety.

[0026]

o fhe microcomputer 21 includes the controller 6l and-a oo s

gain mode switch unit 62.
[0027]

The controller 61 acquires the disc information showing
a type of the optical disc 11 mountéd 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




i nformati on show ng that the node of the optical disc
apparatus 1 is any one of "wite" and "read" and
supplies - 9 S05P1229 the acquired node i nformation
to the coefficient swtching controller 51. [0029]
The nenory 22 is conposed of a non-volatile nmenory
such as a RAM (Random Access Menory), EEPROM
(El ectronical ly- Erasabl e Programuabl e Read-Only
Menory), flash nenory, and the like, and stores
programs and various types ®f~data executed by the
m croconputer 21. [0030] The drive anplifier 23 S05P1229
causes an actuator to execute tracking control based
then adqeitredckodg Brffaamasiignato stipel ¢k £ ifaiemtt bei DSPing
20. Further, the drive anplifier 23 causes the
coatr@aterr Pd- execute focus control based on the focus
(gér?r signal of the servo signal supplied fromthe
[958 120 ~ . 003LI Next, an optical system of the

. i - 1 di
contBa Ry SR tse i Rder o e Bt ie mory such
aseéphﬂMn?ﬂaMﬁ$$'ﬂégéQEeﬂEEOLg)rgﬁﬁPﬁbM[é¥¥§%kroﬁ@cg 2

view on the right in Fig. a side elevationa
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view of on the right in Fig. 2 is an upper view of

thehéikat egndt ®bept pecabrahenemd d;1icanrd thpeer ofi & on
exggﬁted 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.

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 elemenﬁ 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.




right in Fig. 2 are enlarged views of the photo
detectors 84-1 and 84-2 to be described later. - 10
S05P1229 [0033] The | aser beamenitted fromthe | aser
di ode 81 arranged on a photo detector IC (Integrated
Crcuit) 83 is reflected on an oblique surface 82-1
of a mcroprism82 and focused on the recording
surface of the optical disc 11 by the objective |lens
14 through the collimtor [ens 13. [0034] The
reflected Iight resulting'ﬂpoﬁ1the | aser beam focused
on the optical disc 11 is incident on the integr&e§l229
optical elenment 12 through the objective lens 14 the
[0&gBli mator | ens 13. The photo detector I1C 83 of the
integrated optical elenment 12 receives the reflected

|i ghte }aRaT&sem: Retbbed Erduttds daseredivde & gaglenged
ding.to the intensit t of light) of th
ory & PhEH AT RgHCL MhCd LI ERET Ha i F ) s Bt § e Tk red
_ L= Lhers spppires
on RO B E S G Bl 998 o o i oM sl 951 474 Hiuasd, om
thkCr88ot &idf rANtgedeSyehtnd gaé%tiéali nglsudes fhepphot o

detectors 84-1 and 84-2 e having a |ight receiving
obgutthee Thing ded thRbagh Otiie r@gli IGRGtorThEEs 1he

reflected light incident fromthe oblique surface
(08241 of the microprism82 is incident on the photo

detector 84-1 as well as is further reflected and

f odifsegeddeched 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 oo o, wes

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.




upper surface 82-2 of the mcroprism82 and is al so
i ncident on the photo detector 84-2. - 11 S05P1229
[0036] At the time, the respective light receiving
regions Ato D of the light receiving surface divided
into the four regions of the photo detector 84-1
receive the reflected I|ight incident thereon,
respectively. The photo detector 84-1 creates
electric signals Ato D acgQrding to the intensities
(amounts of light) of the réflected light recei
t hereby and supplies the created electric S|gnal\‘%§P1229
Oq; to the light signal anplifier 15. Likew se, the
PeSPect i ve Iight receiving regions E to H of the Iight
recgLv d intog.t four. i ons .of the
phd?% 1£:l'g%tec ér%§2 Eggggék%ﬁﬁt T %%eFFS% o1 i gt ons
td @Cb@eﬂﬁetfﬁ§ﬁ%“£ece1%§ﬁscgu¥f23' ég¥i Boﬁﬁtgeﬁﬁgtfg
84-2 creates electric Signals TG accordlng t'o the
reigibaBshHf i @5 (ARwdeteftbi gdt)1 %dehe-er ehbegt etk dight
recei ved thereby and supplies the created electric
lighgnahsidento thetreohherkspgittsiginal Taspphbterddector
[0037] Light spots 85-1 and 85-2 show that the
S4réf reerewd |algietricesibnahy & rioml kecbagéng beanttocused
disc 11 is received by the photo

L t@a&wfnaﬁdo§4laght>r Spdder FefyechpR pliant
<<FBEGHAL Rty S8 BORLE) 00165 pelfed o1 SEELIES 000
to D to the light signal amplifier 15. Likewilse, 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

.Aight) of the reflected light received thereby and sSuppli€s . ..o oo

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 spét 8b-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'8552 as




resulting fromthe | aser beam focused on the optica
‘disc 11, and the photo detector 84-2 receives the
light spot 85-2 as - 12 S05P1229 the reflected Iight
resulting fromthe [ aser beam focused on the optica
disc 11. Each of the photo detectors 84-1 and 84-2
creates the electric signals according to the
“intensities (amounts of |ight) received thereby and
supplies themto the Ilght S|gnal anmplifier 15.
[0038] Further, in the Fbllomnng description, when it
is not necessary to individually discrimnmnate bé&tOREdR2>
the photo detectors 84-1 and 84-2, they are sinply
theerefledted hbght qﬂﬁ@ﬂ@idetEQMmﬁj&ﬂlaE@mtbeam fbhersdéd on
i S not necessar i ndi vidually discrimnate betmeen
thengrrigat b ]8-5 Eaghdot gtbe phatey dgtecsprpl §4-1 and
ferred to_as

BP0 SR S Sl SFAH G Ca SPELT PG 63 R ¢ he.
1nEEﬁ%5%f@se&£9lnﬁkggﬁtlgéh%r réégEG% t%% eb?ngndbeanhles

t ai ons sim hoseée

thief Ebgthé-fﬂﬁh@Qﬁgﬁﬁﬁ Qﬁpipﬁugamg reference nuner al s,
and the descriptiion thereof iIs (approprlately)

foogstted. [0040] Wen the disc information is supplied

fromthe controller 61 and the node information is

supplitéerf,r dm the fghlowirgdeleswirphion) twit® ittheés not
coefficient, swﬂpchin% controller 51 inquires of the

_ ne@g§$q¢%iggﬂquam1§p@ﬁ B2dh$giiiminate 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 wvalues kd and kdo) based

on the disc information and the mode information. The.




coefficient values 96 (coefficient values kd and kdo)
based on the disc information and the node

information. The - 13 S05P1229 coefficient swtching
controller 51 acquires the coefficient value kd set

to "kdo" and the coefficient value kdo set to "kdoO"
fromthe coefficient register 52. The coefficient
switching controller 51 sets the acquired coefficient
value kd set to "kdo" to multiply unit 94 and the

acquired coefficient valu 3kdo set to "kdo0O" to an

addi tion unit 93. [0041] Wen the tracking erroS05P1223

signal is created, the sensitivity for detecting the
Cogfpari snbf S‘@iﬁ@@tnqofconheought 51 spoiwi 185 thet bee Phiotient
agete tor 84 is dispersed depending on the optical

PSc “#158hdt? hes bt PEdI thEcRAPIITHMART FHVSCHEP 3l diit

| t ffi t
PR E RGBT BT O BB FETLTE i QP Gepreicisne
S\@L‘EEBEHQnSon’Efbltl%efc '5§SRE %'yﬁe Cé’&gl fe%r]%gggf%(gp&{tesxﬁal e

t he di sper si on. The COG I cl ent ues are co

kdoketheo copdd aient muat ¥gsy Ofnidhend W d Eﬁ%khergulred
correction coefficients, ¥h is, the coefficient

coedifiiei &t (ke Keilo, skd2to o'fkdchf' |ﬂd<%)1 agditide unit 93.
coefficient value kdo (kdoO, kdol, kdo2, kdo3, or the

[OP#KkE). [0042] An arithmetic operation unit 91
subtract _an electric signals (C+D) show ng the
i nt"Bh thheoftt reREIRG T $ectled ianght 1sr eEertedy Bihet he

sellisgp}.vrceygefovrl rgl%t Eggetl‘ge!zIagnounrtesc%lfvgrt]gset 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.

values of the two tracking correction coefficients, that is,
the coefficient value kd (kd0, kdl, kd2, or the like) and
the coefficient value kdo (kdoO, 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




regions C and D) on the | ower side of the photo
detector 84- 1 froman electric signal (A+B) show ng
the intensity of the - 14 S05P1229 reflected |ight
received by the light receiving surface (Ilight
receiving regions A and B) on the upper side of the
phot o detector 84-1 based on the electric signals Ato
D supplied fromthe respective |light receiving
regions Ato D divided intg the four regions of the
l'ight receiving surface of ‘the photo detector 84-%
and supplies an electric signal ((A+B)-(C+D)) 805P1223
resulting fromthe subtraction to a subtraction unit
rﬁf-é.eCFGMg}gh‘A Vet Ponthai 119t siasedaéng sueface

| ectri ' |_C. f th tr [ | B based
OB EEe PY EVE ot Bk MG B Stbpilice AP Fansiie 71 gHEE
el BEPFTE™S i stbpiiedEFFonPEl
erTPr AR OR PO 1 e Bhe iS5 oBE R Bt

sud@h eHOF r&A-thaNd spdRRl ES] BPh el £&ldivE ngl 988t ok B2 9@30 D

resulting fromthe subtractionto an addition unit
difvAQ4d] idhe taddifiduan rebibn3oaddse tihghel Qébéiﬁiﬁ%%’iﬁ*face
(B-C) and the coefficient value kdo based on the
ofeltbet phetsidptactoB- 6 -1sappl @b fircamahhelsobti@cdiqmal
unit 92 and the coefficient value kdo set by the
({RdB rietoht maguléAnggfeont fles | sbtBRCcaAEn SOpDl i es an
lectric signal (B-C+tkdo) to a multiply unit 94.
SuFﬁﬁﬁ% 1R WGP escri bed above, the coefficient val ue

[0k49; set

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 subtraction to.an addition unit 93.... ... ..

[0044]

The addition unit 93 adds the elecfric 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 coefficieﬁt value which the

coefficient switching controller 51 acquires from the




to the addition unit 93 is the coefficient val ue which
the coefficient switching controller 51 acquires from
the - 15 SO05P1229 coefficient register 52 by
inquiring of the coefficient register 52 about it
based on the disc information supplied fromthe
controller 61 and the node information supplied from
the gain node switch unit 62. [0046] That is, since
the optical disc apparatqslé switches the coefficient
val ue depending on a state of the disc (disc
~information and node information), it can swi t ch %RrE1229
coefficient value kdo only when an initial value is
cogdfigient neeqishen e Bvséneel rimerafedhgngoedhhotent
switch the coefficient value kdo at, real tinme. [0047]
re?ﬁé%ﬁﬁl%%xﬁRPQBﬂHﬁ %&Sﬁﬂl?Pp?'%éd%%ﬁa%ﬁfQEFFF&O%ii#ﬁﬂlled
- Lok i f he addi.tion unit_ 93 by th
R L R O SR

£roheehe i Ga i GRle (BrCakER)Xkeh resulting fromthe
multiplircation to the subtraction unit 95. [0048]

[OBese, as descri bed above, the coefficient value kd set
to the multiply unit 94 is the coefficient val ue when
t heThagwiitsg hisngceohbe obipteircail daequiapesrétdin T hevitches
coefficient register 52 by inquiring of the
thegoepe ikl @ipnty dgilyeefepondimnn ot sbasedodnthdedigiscdisc
i_nf ormati on supplied _fromthe

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
ceefficient 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

oo value kd.set . to "kd" and. supplies.an.electric.signal . ... o

{(B-Ct+kdo) xkd resulting from the multiplication to the
subtraction unit 95.
[0048]

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

‘gain mode switch unit 62.




controller 61 and the node information supplied from
the gain node switch unit 62. - 16 [0049] S05P1229
That is, since the optical disc apparatus 1 switches
.the coefficient val ue depending on the state of the
disc (disc information and node information), it can
swtch the coefficient value kd only when an initia
value is set at the tinme the disc is inserted and
cannot switch the coefficient value kd at real tine.

[ 0050] The subtraction urmi t£®5 subtracts an el ectric
signal ((B-C)+Kdo)xKd fromthe electric signal S05P1229

(A+B) - (C+D)) based on the electric signa

[QOEAIB) - (C+D)) supplied fromthe arithnetic operation
unit 91 and the electric signal ((B- C)+kd0)xkd
supphrtledi §r orandse thel ePpisairtits0sapmagasuppl i esitches

(A+B% C+D -((B-OC +Kdo) xKd to the DSP 20 as the

r §CK ﬁé%? V& depenfippg 19t Adhsied@tiened Bhoveisg he

h k
<d3%%{ FRro fhal APRALL B L BXSRE RS Sl FRR S e e
co@@ﬁ@f:&ﬁ@l i ot }{Qe%&ah% ag%%sﬁn@ﬁlh%%gl beam f gcused

on the optical disc 1 Rére”is also
thd BEhyOtisd el AIOGRSSLNEd ARPaiAldst wWhiehnmuhdiplies

the peak | evel of a |ight
coefficient value kd at real time.
{0050}

The subtraction unit 95 subtracts an electrié 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

00517

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




detection signal acquired fromreturn [ight from
tracks conposed of pits by a coefficient that changes
according to - 17 S05P1229 the characteristic of a
di sk-1i ke recordi ng nmedium detects a tracking error
signal fromwhich an offset conponent caused by the
relati ve novenent of an objective lens is elimnated
and executes tracking servo processing based on the
detected tracking error siqhal (for exanple, refer to
Pat ent Docunent 1). [0053] 7[F’atent Docunent 1]
Japanese Unexami ned Patent Application PublicatiS®®F1222
No. 10-124891 Di scl osure of Invention Problens to be
thgplchedapyerhet inwdniel daskiDDBe ] rédomeliewn, meiige, tdmtects
tracking error signal acquired by the one-beam nethod
a tIagEdnp st B UeieRdiingTen Whktmeth GLLS6t ERBPRIERE gnal

i { th lue th f is ch d t hereby,
carvel BRotioriation toXPHennon 41 SbdrAE LEe 19kt |
IRAThiLEh oM BB ESLRELS AN B Mo on
theanBetcbed RN debYosetidng %&pe&aﬂmspe{éf& ey

value in both the” case in which the RF signal Is

Papepsenbcanchtt e .case in which no RF signal is
- present, fromwhich a problemarises in that an
[08pBI mum tracki ng control state cannot be achi eved.
[ 0055] "An object of the present invention, which was
madeFdent 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. oo o

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 circunstances, 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 Problens [0056] A disc drive apparatus of

the present invention conprises a first acquisition

means for acquiring first_ %ntornation as information

of a type of the optical di'sc, a second acquisit#gg}lzzg

means for acquiring second information showi ng t

t he %pt'cal disc is operated in any of data wite
Vietah ed%?%ﬁ?eﬁﬁfQHﬁﬁéapﬁthel%uﬁq(ﬁﬁah&WséPdaaccurately

i . f d j RFE .(.Radi F )

S GRS R L A TR W sa ke

v o | .i C c thi i f . | T | e
AIRRRSoEEne AUy ISRt NG ! RISl

ofdeheckedsbyndNeo dalebl ORe MBANSK1N3RE8S: s0P8al .
coefficient froma plurality of predeterm ned

coefficients to calculate the tracking signal stored

in a storage unit based on the first information, the
Megagohdr i $dlorimgt itdve, Panblehe third information, and an

arithnetic operation neans for calculating the
[OPPQéking error signal based on the intensity of the

[P SRR R aRBLEATEs COP TG bRRk AL IS

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

o from the reflected light; a third acquisition means £or .......oooow o

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 uﬁit based on the first
information, the second information, and the third
information, and an arithmetic operation means for
;alculating the tracking error signal based on the intensity
of the reflected light and the ceoefficient acquired by the

third acquisition means.




S05P1229 [0057]  When the first information or the
~second information changes, the third acquisition
nmeans acquires one coefficient froma plurality of
the coefficients stored in the storage unit based on
the first information, the second informtion, and
the third information, and the arithnetic operation
nmeans cal cul ates the tracking error signal based on
the intensity of the reflected Iight and the
coefficient acquired by TH® third acquisition neans.
[0058] The first acquisition nmeans acquires the SG5P3£29
i nformati on that shows any of a DVD-R (Digital
[Of&7datil e Disk Specifications for Recordable Disc), a
DVD- RW (DVD Speci fications for Re-recordable Disc), a
DVDERER DV Spiedts iladpirpationronRécosgabhd DhEeimatgony
DVD+RM/£ VD; . Specifications for +tReW.itable D sc) as
CheRGSPy BT it aguicdtian seeapERuiRsIPEe drive
. present .i.nventign co i.ses .a fjrst. .
cBReLBLo R} kPG B SR Y PP h oty reP SRl phofe o
£HeNGR6RLE A 12 doPBrOLnL e AR |60 HadGond £REWUbond
acqui sition step of acquiring Second 1 nfor rht i on
inFbeik Bfon} Nadd the: eplii-galnflhStat HOPekdt edel Br fnfic |

data wite node and data read node to the optica
opgiratiom medectdadrudtepsofhe detantiing eat oRFs St b se@m

the reflected light, a third - 20
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 +ReWritable Disc) as the type of the
optical disc.
[0059]

A disc drive method of the present invention comprises
ra first acquisition step of acquiring first information as
information of a type of the optical disc, a second
racquisition 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




S05P1229 acquisition step of acquiring, when the
third information, which shows the presence or
absence of the RF signal ' detected by the detection
nmeans, changes, one coefficient froma plurality of
predeterm ned coefficients to calculate the tracking
signal stored in a storage unit based on the first
i nformation, the second information, and the third
informati on, and an arithnetic operation step of
calculating the tracking & or signal based on the
intensity of the reflected |ight and the coeffi G%ftl222
acquired by the third acquisition means. [0060] A
aqsriagrarrof skep exbratiqug rawdi uwhet thre ghiesenthformation,
i.nyention conprises a first acquisition step of
whiChuEPPHE t??r@ﬁeﬁQﬂQSrﬁﬁtﬁ%ﬁe%%elﬁﬁdﬂﬁhﬁﬁoﬁléﬁah type

gt 85 L i BRESR SEAeL  BAePBlien
£ bes0OrL el ok Bty OF St LS R S ORI A

th@et;esakﬂﬂg aéhg%%ﬁ@%%df mr%t&.eofaegfé eeliedpaké@ln @he
hird acquisition step of acquiring, when the third

flerf:Oﬁ.ﬁ'ﬂtbrIﬁmtldﬁlhl @hes BeWEnE hen £5:2&8116R , 0Bnabers cen Bid
the RF signal detected by the det ecti on neans,
infhamgesonormnd gef hirdtbmetfc oopexrgilivmalstey of calculating
predeterm ned coefficients to calculate the tracking
thej Frarksrdretram sagwérla@%e@rﬁrt thsadagenaitneot jthst

ef AP RFRRLI I 418 SRSarTERTEI T ioperlira BY ot aiis)
écquisition 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

wdise,.a-second.acquisition step:-ofacquirdng:second: i

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




S05P1229 cal cul ating the tracking error signal based
on the intensity of the reflected |ight and the
coefficient acquired by the third acquisition neans.
[0061] A program of the present invention conprises a
first acquisition step of acquiring first information
as information of a type of the optical disc, a
second acquisition step of acquiring second
i nformati on show ng thaL_Ege_optical di sc i s operated
in any of data wite node nd data read node to t%e
optical disc, a detection step of detecting an RE5F1229
signal fromthe reflected light, a third acquisition
cadicggabing i rinegkinmdenrrne shinal ihesednani bhe ingsngity

hows _t resence or absence of _the RF signpa
© det?lscfsgf%@t%‘i?l@%tte@aoﬁﬁﬁe% -FigisRge8cabheed by the
fii.ci . plurality of predeterm ned
th%%?f%?@?%%#%& rg%%é gul ate the tracki ng signal stored
[ooB1q storage unit based on the first information, the
second information, and the third information, and an
ar i & hieigremOREr ahe Opr&d & afnveaktcuhatbmeri 441 4 raeki-ng
error signal based on the intensity of the reflected
achiugbitbom dthe odehbipuiehhg atigdtr dabfloymbheoh hag d
_acquisition nmeans. [0062] In the disc drive apparatus
ingagnaeitd théypecofdihg onfeldlaimdignd &heegeyr am of
the present invention, the first. . information as the
aCfIHf 8

T G <8F OfhacHypeI Ry (3eBhirsarmation 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
detectiﬁg an RF signal f;om 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

the tracking signal stored in a storage unit based on the
first information, the éecond 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




S05P1229 disc is acquired, the second information
showi ng that the optical disc is operated in any of
the data wite node and the data read node to the
optical disc, the RF signal is detected fromthe
reflected light, when the third information, which
shows the presence or absence of the RF signha
detected by the detection means, changes, one
coefficient is acquired fr% m a plurality of
coefficients predeternm ned“to calculate the trackln%
signal stored in a storage unit based on the firdP
information, the second information, and the third
dijsgf épnaciehtedndhicheecradkinforration shgwahgi shat the

%?Ic¥lgted pbased on the intensity of the reflected
°H 1§ﬁ he the %RﬁﬁﬁqﬁgdlEo%FY|%ﬁé¥Re @Qﬁ@aﬂ?éﬁésmoT?xﬂﬂﬂ

fEG0E0 oy w& AT I S R

de't@:\é@@&' £, 1'eeﬁgddi§§htca R $ReuL

repr oduce as we at a can e secureﬁ recorded

1nthQﬁ1§@ibn}3rw1ﬁfclp%$1%Wspt:h@np.@ésérfb‘é @rxa%aeﬁce[Q@Géﬂe RF

Fig. 1 is a view explaining an optical disc apparatus
sigakingetiseteaf oy abeveapteotbdn aemkcarhanybed. ofd g. 2
is a view showing an optical systemfor creating - 23

cosfEPIPRY ol g reaiingdefror signwlaldyvt hé coaiBhtienrta
one- beam net hod.

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 i USSR

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




Fig. 3 is a block diagramshow ng a function for
creating the tracking error signal by the conventiona
one- beam nethod in detail. Fig. 4 is a block diagram
showi ng an arrangenent of an enbodi nent of an optica
di sc apparatus maki ng use of a one- beam nethod to
whi ch the present invention is applied. Fig. 5is a
vi ew showi ng an exanple of an optical systemfor
creating a tracking error signal by the one-beam
method. Fig. 6 is a viewsHewing a circuit arrangenent
for creating the tracking error signal by the S05P122%
one-beam nmethod. Fig. 7A is a view explaining an RF
a dirgwilingnedetai signali hy TBei SomventeMsredploaicRbagn trixetHefd .
signal in detail. Fig. 8 is a block diagram showi ng a
fun&tdons fot aerbé@pkngl@%am rEekiimg er fonctigmafomy t he
one-beam nethod in detail, Fig. 9 is a flowhart
C’-’@ﬁﬁ#&%ﬂﬁ@ e ae @ﬁﬂfoyaﬁh@aﬁm dheprreagsst hgpaFigie

' I ew l.ai ning an exanple of a coefficient
beé§|h§t§?§r§% %%ggﬁﬁoefficient register. Fig. 11 is a

Vi e ho 4 r i€l it . eatd
et ok 18 RTEBR o PR AR R e iSO
embb8imdRt | Sf aalblo%a&scqhaam@ S AN haRRngl 18038 BN one-

of - 24 SOBP1229 an optical disc apparatus.
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.

sy Fig. 815 ablockdlaqra_m Showinqa o function for T S T

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




[ Ref erence Nunerals] [0065] 101 optical disc
apparatus, 111 optical disc, 115 light signal
anplifier, 118 servo matrix anplifier, 119 RF
anplifier, 120 DSP, 121 m croconputer, 122 nenory, 123
drive amplifier, 151 RF signal detection unit, 152
coefficient swtching controller, 153 coefficient
register, 161 controller, 162 gain node switch unit,
201 arithnetic operation qlt 202 subtraction unit,
203 addition unit, 204 multiply unit, 205 subtracti
unit Best Mdde for Carrying Qut the Inventlon [66@ 229
An enbodi nent ofthe present invention will be
any @p¢irpeddbt dvRbaetust er ence to the drawings. [0067]
Fi 4 is_a bl di agram showi ng an arrangenent of an
R?ﬁ%58?ﬁ%n¥uTﬁr%;ﬁhopticaI di sc apparatus 101 maki ng use
[d%GSi one- beam net hod to which the present invention
i's applied. [0068] The optical disc apparatus 101 is
102N op¥ 8R! ea e ala3Gtudl | VE1 ARRAALUS d‘f‘LQE exffyti%;gn
recordi ng and reprodu0|ng by  an optical disc ﬁ
 signab amPbPiRRg ThﬂBOBth@Jméﬁiﬁkiﬁh%lhilér[eCPiﬁliﬁ
medi um such as a CD, DVD, and the like and rotated by
amplspiad) e Tl @SP(nol2shwiMYocomputer, 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]

s AD embodiment of .the present.dnvention . will.be . oo v o oo

déscribed blow with reference to the drawings.
[0067]

Fig. 4 is a block diagram showing an arrangément 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]




-[0070] An integrated optical elenent 112 is conposed

of, for exanple, a |laser diode, mcroprism photo
detector, or the Ilike. [0071] A |laser beamenitted
froma |laser diode (laser diode 191 of Fig. 5 to be
described later) of the integrated optical el enent

112 is focused on a recording surface of the optica
disc 111 by an objective |lens 114 through a

collimator l'ens 113. Reflected light resulting from

the laser beam focused on"the optical disc 111 %%5P1229
incident on the integrated optical elenent 112

t hrough the objective |ens 114 and the collimator

| enshq 19Ptim3dt dECedl br 55 (PG rerachefsun gsuch #fda CD,

Dol Pl L Bl Eare Sk by o GRntilel BEehEn gt Shown .

{O%QQQrding to the intensities (amobunts of [|ight) of
the'reflected light received thereby, and supply the

Cr e&d eth e FtéldCoPtﬂeéli Seldhnent! 130t 181 ghRboAWPIJH, | @b
115. [0072] The lTight signal anplifier 115 anplifies
exbhple) exctldger siigdal muppbpeikd,r ehctbedenéegsat etk the
optical element 112 and supplies the anplified
likkectric signal to an APC anplifier 116, a servo
matrix anplifier 118, and an RF anplifier 119, - 26
[080%P1229 respectively. [0073]

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

.iens 114 and the collimator lens 113.. . Photo.detectors ... ..o

(photo detectors 194-1 and 194-2 to be described later)
receive the reflected light incident thereon, create
electric signals according to the intemsities {(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 1189,




Note that the integrated optical elenment 112 is not

limted to the above exanple and nmay be integrated

with the Ilight signal anplifier 115. [0074] The APC

anplifier 116 detects an amount of error from the

el ectric signal supplied fromthe |ight signa

anplifier 115 and adjusts the anount of |aser beam

emtted fromthe |[|aser diode (laser diode 191 of Fig.

5 to be described later) of the integrated optica

el ement 112 controlled bf‘zgn‘LD driver 117 based on

the detected ampunt of error so that it is madeS0°P1229

constant. [0075] The servo nmatrix anplifier 118
regicegtev¥edytracki ng error signal based on the electric

signal supplied fromthe [ight signal anplifier 115
[0%ddIcoefficient val ues (coefficient values Kd and

Kdo) set .b coefficient sw.tch_controlle 152 of a
Daso B it aodareprerta s oha0 S lehert ol 12 Yot o

1iﬁEEE&f£8rt&%§a o ge L RGKEDG: 6Ty
signal to't el%é%pffgip d?% %ﬂﬁﬁgﬁ ﬁ%%%?rgggﬁng %rﬁbﬁ
1igh8nal ghs1 chgatiedersensitivity for detecting the
anmounts of offset of |light spots on the photo
[odetgctor is dispersed depending on the optical disc -
27 S05P1229 111 and an optical pickup. Thus, the
coefld diRkthtampdlidésrat b6 daitecas tiheamoehf i of entroralfues
of tracking correction
the electric signal supplied from the light signal amplifier
115 and adjusts the amount of laser beam emitted from the
laser dicde (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]

o The sservosmatrix.camplifier:118.creates a:tracking: error s s

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 controlle;
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




coefficients that are set according to.respective

conditions to suppress the dispersion. Wen the

tracking error signal is created, the coefficient

val ues, for exanple, the coefficient values kd and

kdo are set to two tracking correction coefficients.

[0077] Further, the servo matrix anplifier 118

creates a servo signal (for exanple, focus error

signal and the like) for ? rvo control fromthe

el ectric signal supplied frdmthe 1light signa

anplifier 115 and supplies the created servo si§ﬁ§P1229

to the DSP 120. [0078] The RF anplifier 119 creates
1ldnare shgpptical piepppducthes, dére dyedddcoant healues are

| ectr] [ [ . lied f the |ight signal
seingf FPerag B e tRECLBP | $1 ci 06 7% GBBEPESL The
ted RF si [t he DSP.120 d RE. si _
FaESEERRT T Bt SpboTerorae Thar PR CHES s R
col BpfRdebens [ABRcsUEN Uhaly e S AShUOEE LD dhan

servo matrix anplifier 118.

- isexeedtes, ¥ ReFBLeenpPhASRILH RIS akhAPle PraGessi Ny,
gain correction processing, or the like to the - 28

co8B5PL 229t tvadalasndenndr k&s gied sSatpplol edof £ s itirey servo
matrix anplifier 118 and supplies the tracking error

cogrggb}gntqpefficients.

[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]

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




which the phase conpensati on processing, gain
correction processing, or the like is executed, to a
drive anplifier 123. [0081] Further, the DSP 120
executes, for exanple, phase conpensation processing,
gain correction processing, or the like to the servo
signal (for exanple, focus error signal and the |ike)
supplied fromthe servo matrix anplifier 118 and
supplies the servo signaL_(%oL exanpl e, focus error
signal and the like), to which the phase conpens%%JQH 29
processing, gain correction processing, or the I|i é ig
executed, to the drive anplifier 123. [0082] Further,

tﬁaﬁglégpeﬁ%r R BHs SURELRE ST eI thau SsEvedmaEFd¥ t he

F.aoplifjer_ 119 by.execuiing decode processin

RAFEPE' L8 bR T RS o b M AGEPEE PP R SLPaPhim tho

pkigs Lnfor ' tQ a t '
R R i e R I e R
prdicgBalinget&etiman 1umkt 1 45dxecthigy caef bi ai-ept &%Iﬁfﬂélg
controller 152, and a coefficient register 153.
12B0084] - 29 S05P1229 The RF signal detection unit
151 detects the RF signal supplied fromthe RF

[O&aplifier 119 and supplies RF

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.

Further, the DSP 120 decodes the RF signal supplied
from the RF amplifier 119 by executing decode processing
thereto based on a ﬁredetermined 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]




i nformati on show ng whether or not the RF signal is
detected to the coefficient swtching controller 152.
When, for exanple, the RF signal detection unit 151
detects the RF signal fromthe RF anplifier 119, it
supplies an RF signal "presence" show ng that the RF
signal is present to the coefficient swtching
controller 152, whereas when the RF signal detection
unit 151 does not detect_tgg RF signal from the RF
anplifier 119, it supplies®an RF signal "absence"
showi ng that the RF signal is absent to the 505P1223
coefficient switching controller 152. [0085] Note

t hathe R RE®iagndetestten auvtidd 15y dheeRFs simdiF signal

detection unit in, for, k example, such a manner_of
S%M%ﬁslfﬂﬁ# i REeFIBAL BHOT | i @E’s@uwﬁgeﬁr%% t he
. b f oc. d th tical di .111. i nt —
R e RS heh 5 sariting A e 0BT abe S Seiee
tof ehbechordd il coaveRtad LatGoihie ghactMiger! G

with a predetermned arbitrary reference voltage.

exMRpBe spatd fRE dilghal WheBect Rin @ARPLE1 BRe¥O4 tiage rrof
the reflected light converted into the electric signa

sipsal efjual thee ®RF elpeifhen 11g rief euepteey oht eRIE,sisnade
the RF signal detection unit 151 detects the RF

"psegerte” ighosipyl thst the F¥ sighednisi pnesphiesemddte t o
the coefficient switchin controll er 152, whereas

CORREHC I \OIi(tAGdnEr CPOREr Y EiqRedréd WhepeasUarpIgq Rfht
1SR EEIOR R8T S ncdo T ha R Gal CBeC BL] B nFom
thd%/F 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

comedefection undt. in,. . for example,. such a manner. of.converting. ..o

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

contreller 152, -whereas when the voltage of the reflected




does not detect the RF signal, it supplies the RF
i nformati on "absence" to the coefficient switching
controller 152. [0086] The coefficient swtching
controller 152 inquires of the coefficient register
153 about the coefficient values (coefficient values
kd and kdo) based on disc information supplied froma
controller 161 of a mcroconputer 121, node
information supplied froma gain node switch unit 162
of the nicroconputer 12T, 3&nd RF i nformation supplied
fromthe RF signal detection unit 151 (request pl2z3
coefficient values). [0087] Further, the coefficient
ligihitt chhmgrtedtirald ethelB2eatyuc resyrddie igodbkbctimat the
val ues (coefficient values kd and kdo) fromthe
refgernrei Battagy stidce1 sBeaRF asienay tdegctipguirrit e
d coef fi cient smﬁtchin%_con roller 152 supglies t he
O2EqiPFedStoet G &t SvdPaes ku SHRPMES £8etRE servo

; LX: hiof 118, 8 or. exanpl. t he
inFBkhRE B e e LBR T e eI of e
coneebirgiento regi ster 153 about the coefficient val ues
(coefficient values kd and kdo) based on the disc
[obeEQrmati on "DVD-R' supplied fromthe controller - 31
S05P1229 161, the node information "read" supplied
f r ofhe hoafiimirntdeswsivhioly urintt xd82e0f 15heinquires of
m croconputer 121, and the RF

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]

covsasFurther, o thecoefficient: switching.controller 152 v v

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 wvalues kd and kdo) based on

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




i nformati on "presence" supplied fromthe RF signa

detection wunit 151. The coefficient swtching

controller 152 acquires the coefficient values kd set

to "kdo" and the coefficient values kdo set to "kdoO

fromthe coefficient register 153 and supplies the
.acquired coefficient value kd set to "kdo and the

acqui red coefficient value kdo set to "kdo0" to the

servo matrix anplifier 118.__ [0089] The coefficient

regi ster 153 stores, for“e%&nﬁle, the coefficient

val ues and data for specifying the coefficient vaPg&gZd

i n correspondence to each other and supplies the
lodoetrhecp flogmatienel read'trmuprdiigds fkam aflee kaoin mede

i8S U P FBFeRt OHPCTOOBG Te0r BRAnbRe S he
. | CJ i st 153. st t ffici .
i Sk Pl e taats PaRbRedl fahdTen b ebief dlasqetion
unEgl ¥es, asr Rhlsesand,suppl &ﬁ@%oﬁ@?ﬁil&f ey, MY UGS s

set to "kdo" and the coeffici'ent values kdo set"to

thekdodt ri@i drfte veoabhi riesét std t'akiong a6aNt ROl & £ 74 enft
response to an inquiry for the disc information

valD¥vVD Rig ddte ton¥iddod hf Dromttiten coegddticandrédiestdir 153
information "presence"” fromthe coefficient swtching

andogigpl las the2acquiped SOBHIRZG en@0ga]lue The set to "kd0

m croconputer 121 controls the optical disc
and the acquired coefficient value kdo set to "kdoO" 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 wvalues kd and kd0) to the

w-Coefficient switching controller 152 .in response to.an.. ..o

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
"kdoO" to the coefficient switching controller 152 in
‘response to an inguiry for the disc information "DVD-R", the
mode information "read", and the RF information "presence"

from the coefficient switching controller 152,




apparatus 101 in its entirety. [0092] The
m croconputer 121 includes the controller 161 and the
gain node switch unit 162. [0093] The controller 161
acquires disc information showng a type of the
optical disc 111 nounted on the optical disc
apparatus 101 and supplies the acquired disc
information to the coefficient switching controller
152. [0094] For exanple,_ %g?_controller 161 acquires
the disc information "DVD-R' as the type of the
optical disc 111 nounted on the optical disc app§¥§?5§29
101 and supplies the acquired disc information
[O0BWbD- R to the coefficient swtching controller 152.
Speci ficall the controller 161 _executes. servo
pro@%%é?%ﬁf%g?m?8gﬁra%5 BRI 5% Sttt BBLHRAE HESDpt i cal
[ 1 n .Qperati.on, of a user and reads the
aqgﬁ%%F%%t}Q%:% J&%Ee$§§5e5¥’the di sc recorded in the
[og¥p; acquires the disc information that is, for
exanple, "DVD-R', and supplies the acquired disc
i nf THaati R coRMREBr 121 the-1weel thei esht sM 1Lhilm and
controller 152. [0095] The gain node switch unit 162
thacgain esodwdeviithoumati 962 33 SO05P1229 show ng t hat
the node of the optical disc apparatus 101 is

[0053]

The contreller 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

o:Mounted.on the optical disc apparatus 10l.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 thé
cbefficient switching controller 152.
[0095]

The gain mode switch unit 162 acquires mode information




any one of "wite" and "read" and supplies the

acquired node information to the coefficient

switching controller 152. Wen, for exanple, the node

of the optical disc apparatus 101 is "wite", the

gain node switch unit 162 supplies the node

information "wite" show ng that the node is "wite"

to the coefficient switching controller 152, whereas

when the node of the optical disc apparatus 101 is

"read", the gain npde sW £éh~unit 162 supplies the

mode i nformation "read" showi ng that the node i §05P1229

"read" to the coefficient switching controller 152.
shio@088] thabt the hatdet b€ DSP J2() aely dequiappatheusddd is

information "read" or "wite" in place of the gain
anypgBesf t Chc 't ane2 "raad” nmnd sty esh&ha catitiarhrogee
. information to the coefficient swtchi n% controll er
infgsmatpeRy7i0 A ERSEY1Eent SYEGRIYSEH CoRTEPbleexatpl e,

Nop-_ Vv il e, far_exa a RAM EEPROM _fl as

R A R W T R R S L

ypgswpf: dat a eyt Q17 0 t .
O BB E] ™ e e cana o e 1oL SRR TR Shedies s

moB¥ Lkl Ermdtfiaakiigieent s bwhap ath-0n thRemnbiacks NGy 80! to
' signal supplied fromthe DSP 120. At the tine, the
ther ecki higcisrrtorswiitghahyg - c@d rSAER1 232, suhpteed Wheamthle

DSP 120 is a tracking error signal that

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 "reéd" to the coefficient switching
controller 152,
[0096]

Note that the DSP 120 may acgquire the mode information

"read" or "write" in place of the gain mode switch unit 162

andmaysupplythe acquired:moderinformation tosthe o s

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




referenceto Flg.5. e e B T R

m nimzes an offset of tracks with respect to a
difference between optical pickups, optical discs,
tracking control systens, and the |like and to an
environnent in which it is considered to reproduce
(or record) a signal fromor to other optical disc.
[0099] Further, the drive anplifier 123 causes the
actuator to execute focus control based on the focus
error signal of the servo_signal supplied fromthe
DSP 120. [0100] Next, an éﬁtlcal system of the
optical disc apparatus 101 using the one-beam mSCB84229
of Fig. 4 to which the present invention is applied
smvipllliedefemplietim@w A2@8etai & wWradkiref erencesigndl gthes.
[0101] Fig. 5 is a view show ng an exanple of the

nmigdpiege a%y%%%ﬁtf GE Eregks ngltherastscki Ry erdbfarens
b t hod. t.h

0P NG PREFFY B3 GOPR aPHEL OBt e SR oGIEE roT oL

sys_%ﬁgr f"‘éﬁ%.% SmJe shswgta&%mamnﬁ?e%' &nV ﬁ:‘t"%@% h&

per surface view

coh@ﬁ.@gféﬁe‘@o %@g&@hcgl HFni‘eé&lai and ;l,auer fférﬁ"@r L)
the right in Fig. 2 are enl arged views of the photo -

otBbr &POPIZPYidetectors 194-1 and 194-2 to be descri bed

| ater.
[0099]

FPurther, 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

[0101]

Fig. 5 is a view showing an example of the optical
system for creating the tracking érror 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




[0103] The | aser beamemtted fromthe | aser diode 191

arranged on a photo detector I1C 193 is reflected on an

obl i que surface 192-1 of a microprism 192 and focused

on the recording surface of the optical disc 111 by

t he objective Ilens 114 through the collimtor |ens

113. [0104] The reflected light resulting fromthe

| aser beam focused on the optical disc 111 is

incident on the integrated ﬁpgical el enent 112

t hrough the objective lens 114 and the collimat 5p1229

Iens 113. The photo detector IC 193 of the integrated

tical element 112 receives the reflected |ight

detﬁEFﬂE%tl%%é#é%ﬁlI@ﬁe%tE% be dgssaibee dpBRAI according
[0&83 the intensity (amount of light) of the reflected

|ng recei ved thereby, and supplies t he created

el [ I.g I rq+115.

[O?%% J%ﬁ%feﬁgégC% E%ﬁ fﬂuﬁwﬁﬁ %e%e é%%%ﬁeﬁc 193
arkangéd rcﬂﬂ@eqohw@hdbha&t@f Imq%dqsr, rhe1pbetQ sletactors

194-1 and 194-2 each having a |light receiving surface
oblligueethifidce 1Baul ocegh amscrodiism tthe &efll fedetkd ioghthe

incident fromthe oblique surface 192-1 of the
reﬁ@é@%ﬁﬁi&ﬂhﬁﬂ@@ PE theieketitcadn disise Lphoby et edtierctive

-1 as well as is further reflected and focused on

lePﬁelh%§€F°§GFf58@ ¢9bl imaffon HEngi éddpri sm 192 and - 36
O§Q§f1229 is also incident on the photo detector 194-2.

The reflected light resulting from the laser beam focused on
the optical disc 111 is incident on the integrated opticél
element 112 through the cbjective 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

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




[0106] At the tine, 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 |ight incident thereon,
respectively. The photo detector 194-1 creates
el ectric signals Ato D according to the intensities
(amounts of light) of the reflected Iight received
t hereby and supplies the created electric signals A
to Dto the light signal "arplifier 115. Likewi se, %he
respective light receiving regions E to H of theSP'5ﬁ829
~receiving surface divided into the four regions of the
isphdése ideidentorom dhe2pheteidetadiown dfldeéted |ight
i.ncident thereon, respectively. The photo detector
[OiB%JZ creates electric signals Eto H according to the

i nt i.ti t f light), th fl ted.ligh

ocEF e T e B St R 12 8s BRehutE e A
o . l t i . r | ivi 5 our
to>59R8) En Lot WO bl 0l By RR hhhE el

refi@bhC £0chd ifH¥tJ @subbtyg f90m thediasetnbeamfoaused
on the optical disc 111 is received by the photo

lidat et ©f Serit94-hkrawel, 194s@ect inegpact mhel phobbréstector
specifically, the photo detector 194-1 receives the

19frgherepors HBctras shenald 1Fediced kicghtrdingsib tihey
fromthe | aser beam focused on the optical disc - 37

intenpibbas | provatd Phelpidtlo lettdet spTi9gted Beditves
re&gfvééﬁgge§5(¥ 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

.»8ignals E to H according to. the intensities (amounts.of ..o ooy

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




195-2 as the reflected light resulting fromthe |aser
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 (amunts of

~light) of the reflected Iight received thereby and
supplies themto the Ilight signal anplifier 115.
[0108] Note that although the one | aser beamemtted
fromthe |aser diode 191 is divided into two
portions, this division 7i$’executed to increase
sensitivity for detecting the focus error signals05P1229
[0109] Further, when it is not necessary to

lilndevddubt | phadics cleitechat el Hét veercdive splhibe ol tet e ctrorts
194-1 and 194-2 in the follow ng description, they

19ér8 §Fn‘g§h§f Jf%ﬂ@rqrt@d {49kt Beswhotng devectbe l@ser beam

[ ot necessary to _individually

fo& §8 TS %&%ﬁé‘ 29t Hoht 5ot #f18821P8°  195- 2,
: f | ht 195,
de%%§¥8?£ %9:’ J%9§r5egr%atgs tahe qu ct%%%&sﬁ{]natls

opti cal "t sT apparatus

ebeat & 5 0 19{\%!
acnetho éd%?ﬁg“iﬁéﬁ%hggFg%% (%fg ecgzéﬁaﬁned I n detai

refilbbté@f BI@NCeccRibbgSthérelP dhd [Rbbllies B¥em SOPRIR29
First, a circuit arrangenent for creating the tracking

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

sandiscriminate-between:the photo.detectors: 194-1-and:194=2:dn  ooommoms o mes

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]




error signal by the one-beam nethod will be expl ai ned
wth reference to Fig. 6. [0112] An arithnetic
operation unit 201 subtracts the electric signa
(C+D) showing the intensity of the reflected |ight
received by the |light receiving surface (light
receiving regions C and D) on the | ower side of the
photo detector 194-2 fromthe electric signal (A+B)
showing the intensity of gge reflected Iight received
by the light receiving ace (light receiving
regions A and B) on the upper side of the photoSO5P1229
detector 194-1 based on the electric signals A to D
suppi ¥l fa orhrchetr aspaeydmant ifght cresel vy r@e écg:lamkgna
to D divided into the four regions of the ||
erF@EeFW%@l R thGe o8 ~PREN FARE P Hdtiddt 8P %Pllwd with

ies, an,.electric signal ((A+B)-(CtD)) resulting
re? %%P?%et%ﬂ%¥¥a tion to a subtraction unit 205.
93313] Incidentally, the electric signa
(A+B) (C+tD)) is ordinarily used to the tracking

COMtr Qlr:i tgaever oﬁébm&ﬂlamtt he10BLEEEd Mes |1§{8§ chtdtisc
noved in the tracking control executed by the

signelbeard)metHeedngsithg ihecopidcalt sust esrleessed ilirtht
above, the centers of the photo detectors 194-1 and
rechgva@ o thisosdghighecebciyiavgy fegef dteghtreech i ided
~are not in coincidence with the center of the
regé@p%CQéﬁu1F@hpn_tgg laygspisige 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

signal ({A+B)~-({C4+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 contreol. However, when only
the objective lens 114 is moved in the tracking control
executed by the one-beam methcd using the optical system
described above, the centers of the photo detectors 194-1
and the 1924-2 whose light receiving surfaces are divided are

not in coincidence with the center of the reflected light




fromthe optical disc 111. As a result, the incident
positions of the light spot 195 on the |ight receiving
surfaces of the photo detectors 194-1 and 194-2 shift
and cause an offset to the tracking error signal.
Thus, the offset nust be cancelled. [0114] The
of fset is cancelled by detecting the offset (that s,
t he amount of shift of the objective |ens 114) of the
l'ight spot 195-1 on the théo_detector 194-1 by
detecting the difference tween the | evels of
anplitude of a wobble signal in the |ight recei@@ﬁalzzg
regions A and Din the light receiving surface

frgmy taedophierk rf-blsr%l;lrllr eghers sultie phet dnciderict or

rece

A R S %ﬁi wilth da%ht; roapiring
0 3
sul#REEE O Uha'Mlore0BenBRr a0 14400 W0 18252 sBies ang,
cahiBe a19f$§§§e19ftJ he et ERGKL NGy &1Ly %'1%B?EL bagggls onpan

anount of shift signal according to or exanpl e, the

ofggetmu®t hiddnceafietihe objective lens 114 or the
amount of shift of the |light spot 195-1. [0116] The

[03Ubiraction unit 202 subtracts the electric signal C
fromthe electric signal B based on the electric
Si g’JH”EI S)féseénélsccéﬂ‘p?)ll%h bir deterbing ghite raffeieri ghat
. regions B and C of - 40 S05P1229 the Ilght rece|V|ng
LSgurraAHnH @dd SPAEh PhethoPirsdiigRs 18RS 114) of the

light spot 195-1 on the photo detector 1%94-1 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 disec 111.

S [ OLID) o T R T g

That is, a subtracticn 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 amcunt of shift
Qf 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




the photo detector 194-1 and supplies an electric

signal (B- C resulting fromthe subtraction to the

addition unit 203. [0117] The addition unit 203 adds

the electric signal (B-C and the coefficient val ue

kdo set to "kdo" based on the electric signal (B-O

supplied fromthe subtraction unit 202 and the

coefficient value kdo set to "kdo" by the coefficient

switching controller 152 and supplies the -electric

si gnal (B-C+kdo) resulting4Promthe addition to the

multiply unit 204. [0118] The nultiply unit 204S05P1229

multiplies the electric signal (B-C+kdo) by the
theoéfiffhti eateinalnge st faet dovidell ihesedhenfotheregions of

electric signal (B-Ctkdo) supplied fromthe addltlon
thgnphopo3deiritde 19deflf poilempridare avd edertrac " kidmady (B

t he oefficient SMAtChIng controller 152 and supplles

aHESEiEi&W. @ ghs sppBres i) sk dhce APt Agn finkh 130 -
[O$Eg |p||cat|on to the subtraction unit 205. [0119]

e subtraction unit 205 subtracts the electric signa

((Bf@ﬂmw& Lhom ihe aedoﬁsctt E&ggegsc §§gsupp BD

based on the electric signal

anfir @Rk t BEeBf i diiRt a1 QRekEd | Qi+ bE_Qﬂ trdBk BRGed NG the
el ectric signal and the electric signa

elé €8 Oy +kidmadk d Bsappkigdl fedniddie thed $ubSOSPIZAD unit 202

mul tiply unit 204 and supplies an electric signa
and(ph@)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

wtheselectricrsignaly ((B=Ct+kdo)supplied: from: theraddition oo

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+4B)-{C+D}) supplied from the
arithmetic operation unit 201 and the electric signal and

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




(C+tD)) - ((B-C) +Kdo) xKd resulting fromthe subtraction
to the DSP 120 as the tracking error signal. [0120]
More specifically, the total reflection surface TE is
calculated fromthe foll owi ng expression (1) [0121]
TE=((A+B) - (C+D)) - ((B-C) +Kdo)xKd ... (1) [0122] Note
that a tracking servo systemfor creating the
tracking error signal by the circuit arrangenment
descri bed above is referred to as a WPP (Wbbbl e Push
Pull) system [0123] Next 1t Fe RF signal, which is
detected to set the coefficient values (coeffici &9pP1229
val ues kdandkdo) of the tracking correction
mudgé bl cieht 204 landbeuppl hes edmraimeEic Fignal. ( (AR)24]
exanpl es shown in Fi | ained in detail 7A and

07% ) Fl -%Ar%%daﬁewgwpr oy thgy EFBE R WP ti%e the
oy 2088 Ak VABSOL B BRYELOI sbsent. Further, in
[Oh§opresent and Fig. when the RF signal is

More specifically, the total reflection surface TE is
ealculated 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

wwcoefficlent.values (coeffici en.t---.,.---va-l ues:kd: -and »kdo): Of e e e e

tracking correction coefficients will be explained in detail
with reference to Fig. 7. |
[0124]

In examples shown in Figs. 7A and 7B, Fig., 7A shows an
example of a_waveform when the R¥ signal i1s present, and Fig.
7B shows an example of a waveform when the RF signal is
absent. Further, in the examples shown by Figs. 7A and 7B,
the vertical axis shows the level of the reflected light
resulting from the laser beam focused on the optical disc

111, and the level of the reflected light increases toward




shown by Figs. 7A and 7B, of the reflected |ight
resulting fromthe | aser beam focused on the optica
disc 111, and the level of the reflected Iight
i ncreases toward - 42 S05P1229 an upper direction.
Further, the lateral axis shows tinme. [0125] In the
exanpl e shown in Fig. 7A, when the RF signal is
present, since information is recorded on the optica
disc 111, the reflected li,ght resulting fromthe
| aser beam irradiated to the pits on the opticagq%izgzg
111 is diffracted, thereby the level of the refle '
l'ight is , reduced. That is, when the RF signal is .
A BPERt 1EFFHeOR he HUaFBET of thdielatiamle@dg FhgHe time.
[dT%%%Iting fromthe | aser beamis reduced by the pits,
hé'reflected |Iight has a sine waveform as shown i

n
Fi Oy 7O [ n i, i-i t xapl e- shown i
Fi 010 78 Vet e "R SrGn 91 S MbGRL, aprie Tl 1
- prieREQE BE1 08k | ShiAeRtded 08 e Rld ¢l tdiesepiidal tdigsc
reflected light resulting fromthe |aser beamis

11nef kket eslf Bsctidd 19 ghandetusindefroaf lthet edsel i gddm has
a constant level. That is, when the RF signal is
irgbdéated simadiet Ind tsevel thé ¢ptelgadf déstedlli ghtdiffracted,
resulting fromthe | aser beam has the constant | evel,

thegReby et javederf thearebhetian Mabfeipt Redvepde iHat
is(,:ovl?réér? n%heoq{b‘a sTgrnra ' isI SJ\:/eeégnta},S sslrz]l%vem tkg .Il.:ie‘gél 7oBf 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

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
fo 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




[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 SO5P1229 RF signal is
not detected. Further, the RF signal is frequently
changed dependi ng 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
nodul at ed) dependi ng on Wwhéthér or not the RF signa
is present, when the coefficient values of the S95P1223
tracki ng correction coefficients are not adjusted

REdspendings onot wiedtadmdeder HRotthdre, RbhesiRfhalighsl piesent,
the tracking control cannot be executed by setting an

ITSAURREAY cBRIRYR] difPepding PR WeRHhehec 868 ERewhi ch

. the RF.signal_is esent _and the case i ich the RF

ln§£§ﬂggl?g h%s%ﬁﬁ?éaéﬁeP8b§§%n°p2ﬁﬁQ%nﬂﬁsFrgéﬁ?ng cont r ol

Og@g?e cannot be achieved. Accordingly, when the

[ e , .

coefficient values of the tracking correction
coeii i Henti%ear @38kei Phe 1S ARLILC %'rr@ksgi?ﬂ%’?ri@ Usah8dd
of the present invention, whether or not the RF

(isi goaulasedy efndingdeh esi@the @t e epefRiFciaMal is
val ues are set based on the detected RF signal.

prepe¢ad] wext thle fasedtiohehDrvalest iafg theetraakkiqg
error_ signal by the one-beam nethod using the RF

cogr@ﬁg}oqm¢qeﬁﬁgq§@§¢giﬁé@ not adjusted depending on

whether or not the RF signal 1s present, the tracking
-control cannot be executed by setting an optimum cocefficient
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

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




in detail. [0130] Fig. 8 is a block diagram show ng
the function for creating the tracking error signa
by the one-beam nethod in - 44 S05P1229 detail. The
portions simlar to those showmn in Figs. 4 and 6 are
denoted by the sane reference nunerals, and the
description thereof is (appropriately) omtted. [0131]
In an exanple shown in Fig. 8, a circuit arrangenent
for creating the tracking error signal by the one-beam
nmethod i s the same as that 44f "Fig. 6. [0132] .
coefficient switching controller 152 inquires of S#5P1229
coefficient register 153 about coefficient val ues
dettegéf.f i Therponvzilare kdmahdr cbeffhaienthowal i Rigy. bhsed
on the disc information supplied froma controller
6 gge, dpBaked by dhtatess sapprerer MWaralgai Andode
swtch.unit 162, and,K RF information supplied from an
degerdphhal theksali 3 (APPrIBIIgYRGlle SMIESPcoef fi ci ent
hwes). [0133] Further, the coefficient swtching
[oY3 b‘ ‘ . rr
controll er 152 acquires the coefficient val ues
(cogh fd L1888l URSHK di2neh o k&) of EOMLDE £08fHdGleBRt
regi ster 153 as a result of” inquiry. The coeffliclent
fosWetkeht NGy GO r@lale®indS2r 56t Ssiditl e9ethichedtoaml ue
kd acquired thereby to a multiply unit 204
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 kdeo} 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

e (r eques tuforcoefficient: VALIE S v o T e e

[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 valﬁe kdo to the addition unit 203.
[0134]

For example, the coefficient switching controller 152

inquires of the coefficient register 153 about the




and sets the coefficient value kdo to the addition
unit 203. [0134] For exanple, the coefficient
switching controller 152 inquires of the coefficient
regi ster 153 about the - 45 SO5P1229 coefficient
val ues (coefficient values kd and kdo) based on the
di sc information "DVD R’ supplied fromthe controller
161, the node information "read" supplied fromthe
gain node switch unit 162, _and the RF information
"presence" supplied fron1€ﬁe RF signal detection %
151. The coefficient switching controller 152 505p1223
acquires the coefficient value Kd set to "kdo" and the
cogd #ﬁi%ﬁl’éﬁfawsudcl@ééfé@iemb valdis@' kdf poth k¢he) based on
thpoafflcl re%§§ ger_153, The coefficient swtching
Coft ol t sPVReRa c%ﬁﬁ?%%fdbééPF1Eh%n?OQ&ﬂQﬁ§erkd
et "k I ply,unit 20 nd t
16l oFh? SR R TERRAts cbEed hirt e, PPt e, wSde
1 t g [ )
sw'sz!EbB 08 1d0135k EHE ? iptl 2% g}‘:%%é %Lgifltl%%

disc i nformation supp omthe contr

frbhetR®der !sflfg@%lilﬂﬁbﬁecﬁﬂcﬁhﬁ)Mrﬁq: firsam t hge 08b&r MMdent
switch unit 162, and the RF information supplied from

swi hehRkg stqgrtaloldetret 6 2 osicduni tesl The ebapgesierteralue Kd
coefficient swwtching controller 152 inquires of the

segok® f TedEhandeghst epeibBiddutvalive &def $¢ient"KewlOfes
écoeff|0|ent val ue kd and coefficient val ue kdo)

frogathe comfdAcient eseistey em3-swilbentagtEbmtet | er 152

sw@E Qb%iﬁ?ié%% lgoef{ggl égs\g%éJ%%qggggéféé% fcfg%t va&
kd set to "kd0" 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

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 coefficiént register 153 as a result of
inquiry and sets the acquired coefficient value kd to the

| multiply uvnit 204 and the acquired the coefficient value kdo

to the addition unit 203.




val ue kdo) fromthe coefficient register 153 as a

result of inquiry and sets the acquired coefficient
value kd to the nultiply unit 204 and the acquired

the coefficient value kdo to the addition unit 203. -
46 S05P1229 [0136] For exanple, when the disc
informati on "DVD-R' supplied fromthe controller 161

the node information "read"” supplied fromthe gain

node switch unit 162, and the RF information

"presence"” supplied fronlthe RF si gnal detectionsolé%iltzz9
151 change from "presence" to "absence", the

ef ficient switching controller 152 |an|res of the

[Qﬁ%$f|0|ent smntchlng controller 152 about the

ggggékon ?ﬁ%ldlsc % %r %fgﬁl Vakégg Kﬁ@gﬁg @Uﬁélled

f an oRn esence"”
e o R et S0P nt Mo B LT kOB POTNE
suppehEbcEeah @H&tgéﬂnnﬁo@@néﬁi%&ﬁ”uﬂHizl%quhﬁgsthéiﬁ?

coefficient value Kd set to "kdl" and the coefficient

infakuetkdn Yetedemceldelippliedn then aorf RFCkeghal egiisd®ion
153. The coefficient switching controller 152-sets
unihelatqohzrae feef fpeeeatce’slue bsserel'o tkel " to the
multiply unit 204 and the acqylred kdo set to "kdol"
Co?gf%ﬁée%ﬁo?"ﬂtdﬂu@ﬁ fopprollen PR imgudsssr phehabove,

coBhEESLAE SASL oDy P L SHLLOLLET A
va®QLE Pl OFrGARN GLERLS Henanding ) on Mgt Der ey ;R
information "DVD-R", the mode information "read", and the RF
.information "presence" supplied from the RFlsignal 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 coefficlent register 153.

—.The. .coefficient. switching. controller. 152 sets.-the aequired vy

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]




signal is present or absent, it can execute the
tracking control stably and accurately regardl ess the
presence or absence of the RF signal. [0138] - 47
S05P1229 The coefficient register 153 stores, for
exanpl e, 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 kdO) to
the coefficient switching édnfroller 152 in response
to an inquiry fromthe coefficient swtching S05p1229
controller 152. [0139] For exanple, the coefficient
r eglse eroddB3 cdeotesetheterc def Y istioents, vabuesk2doll egnd
the data for_ specifying the coefficient values as the
coedBrelant G@ipHs 841t pedcdetd i rantshopa) uEokdsresi fing
"kd0" _and, the cqefficient value kdo set to "kdoO" to
thengogbet F1Ttett 3% LBhPAGTRIRRIMNCS: LP522FR (Pt R9fe and

B30 40 Sl LSRRI 48, APPSR 08 39

I cl ent sSw tching con SC

kdefQBngﬁé(Hbé%?!QiBEt sRLE Ibont&gligl_yyfrHﬂIY%sponse

tracking error signal is created, sensitivity for

todehechdnigr roameuBt cobfofdsatt widchight copotoh®e an2.
the photo detector 194 is dispersed depending on the

[O0dpPical disc 111 and an optical pickup. Therefore,
‘the coefficient values 211 are set as the coefficient
val {es esfmphe, t Fhek¢erfficient 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 "kdO" and the coefficient value kdo set to
"kdoO" 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




correction coefficients that are set according to

respective conditions to suppress the dispersion. For

exanple, the coefficient values 211 are conposed of

the coefficient - 48 S05P1229 val ues of two tracking

correction coefficients, that is, the coefficient

val ue kd (for exanple, kdO, kdl, kd2, Kd3, or the

i ke) and the coefficient value kdO (for exanple,

kdoO, kdol, kdo2, kdo3, or, the like). [0141] An

arithmetic operation uni t 281 subtracts the el ectrjc

signal (C+D) showing the intensity of the refl ectiddFlezd

| ight received by the light receiving surface (Iight
Val@esi ¢fngo riegdrsaCcangetiion srfiignentsi dehat ihe the

194-2 fromthe el ectric signal_(A+B)

0.d
Cdgﬂ%fh%ﬁagfﬁ‘géfﬁ{ﬁ difsilEeT SERLSr fbctdd | Kght FédeiRed
i 5 Y f 3 nt
e 2R84 Rl R LR s Gl ok netpibld Kaco,

kdat eehios, 143l basedcon;ihe electric signals A to D
supplied fromthe respective |ight receiving regions A

[oi@1P di vided into the four regions of thelight
receiving surface of the photo detector 194-1 and
suppt | sl dmegliecbpecat sorgnali t CAEByubCH) ) s rigsildliengric
fromthe subtraction to a subtraction unit 205.

sippad2[C+IN silisviact tba Untendy subtthacrsfideted edigtitc

C fromthe electric signal B based on the

regpds oy ghafighs TaRe CRUpPITTeder ddnvhher sehiting
.re%fggévéqgu{%gi%%Stﬁeafgwé%(gide 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

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 signél B based on the electric signals B
and C supplied from the light receiving regions B and C of
the iight 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.




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 val ue

kdo based on the electric signal (B-C supplied from

the subtraction unit 202 and the coefficient value

kdo set by the coefficient ;,gwitching controller 152

and supplies a resulting el’éctric signal (B- C+k%%%p&929

the multiply unit 204. [0144] For exanple, the
“ﬁggition unit 203 adds the electric signal (B-C

lied fromthe subtraction unit 202 and the

coetf i Cj .val ue.kd et ,.to0 ., "KdoQ' .t he, coefficient

'smﬁ?% i%é?g§£§_roﬁﬁgrQQEZa%éﬁjF?ﬁbﬁﬁ%gg¥5¢r%%§ﬂﬁ'lﬁf_c?
I r i I k ) t Lt..204.

B s R S s L R S e
(Bvah ueukslnl setfrom the 3dBt+hONidNiini20800Sa@d the

coefficient value acquired by the coefficient
cosi i chemy wednter ddbesetl SRy ftlemddeEfienent i eveindhing

regi ster 153 by inquiring of the coefficient register
conbBobbutl ¥ handostippienta vegavd tiagedlentthe sfigml (B-

| nformation supplied fromthe controller 161, the node
CJ’}(H‘Fbr%tqrﬁen“@&ﬁﬁ)P?@du%%n@Q"ne gai n nmode switch unit
.{0}92 and the RF information supplied fromthe RF

S|g%al detection wunit 151.

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+kdo0) to the multiply unit 204.

[0145]}

to the addition unit 203 is a coefficient value acquired by
the coefficiént 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




[0146] The coefficient switching controller 152
acquires the - 50 S05P1229 coefficient value kd set
to "kdo" and the coefficient value kdo set to "kdoO
fromthe coefficient register 153 by inquiring of the
coefficient register 153 about the coefficient val ues
(coefficient values kd and kdo) based on the disc
information "DVD-R' supplied fromthe controller 161
the nmode information "read” supplied fromthe gain
node switch unit 162, and °€h& RF i nformation
"presence” supplied fromthe RF signal detectiof%Kilg2°
151. As a result, the coefficient value kdo set to
CoeﬁééeleFE Yﬁ&UQ(¥d1ﬁ§¢ gralihiie’ anchdhaddefbhclent 203e
]«%9147] hey, when the RE information supplied from
éeﬁFtOm dfe’%C’ébttPana%ﬁlqisePtt GeoRELEBet $3 hent

el R 00 R B e FiFBh, SO0 T8 G oeBRDHD) FaF 150
co'e@gH!ﬁ@r?t ovatlhfesco(%fota?‘fig?%n{ a0 1§1r k&5§ngbg&$ t]%gse)d on

coefficient val ues coefficient val ue d and

thbagesc oM #dienaiish "wbowag%;m {daVBrBn §H@p&é§@r5m@

the controller 161, the i nformati on "read
163upphé etbde dmiohmagabn Mpeted's Wupph i ednEtord 62he andid Rede
RF i nformati on "absence" supplied fromthe RF signa
swiietlecunign 167,t angl thadRBcinfommtibe Epeéseniehtsuprdlied
Kd set to "kdl" and the coefficient value kdo set to

frop e BE shorRd E8EeetEpRitnitediddt er A358. roasult r ddgl t |

coéPFicient value kdo set to "kdoO" is set to, for example,
the addition unit 203.
[0147]

Further, when the RF information supplied from thé RF
signal detection unit 151 to the coefficient switching

controller 152 changes from "presence" to "absence", the

:me?ﬁﬁ?@iﬁ%@fﬁWiﬁQhﬁﬂQT@PBﬁ?Qli@rﬁiﬁzrinquireSﬁoﬁﬂtheﬁ?H,Qw;mﬁT;wnT_waq_.%

coefficient register 153 about the coefficient wvalues
(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 switéh
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.




coefficient value kdo set to "kdol" is set to, for
exanple, the addition unit 203. - 51 S05P1229 [0148]
That is, when the RF information changes from
"presence" to "absence", the coefficient swtching
controller 152 al so changes the coefficient val ue kdo
set to the addition unit 203 from"kdoO' to "kdol"
[0149] The multiply unit 204 rmultiplies an electric
signal (B- Ctkdo) by the cggfficient val ue kd based on
the electric signal (B-C+kdo) “supplied fromthe

addi tion unit 203 and the coefficient value kd $80FBy2°
the coeffitient switching controller 152 and supplies
[044Bdsul ting el ectric S|gnal ((B- C+kdo) xkd to the

sub ractJon unlt 205. [0150] For exanple, the

mul TRpE v Emivtheso s hauRT i Priiration sheages cEx9ynal

"B EEECen o Al e Ehe e T i G L e od . fr om
cohlagogﬁgfti@{ Hnid 293 égdtﬁg J (ﬁ%h%n%ggéétﬁgdé(%e‘%etto

he coeftficient s tChI ng

th&UQBBiﬁﬁo@ urias Yol rgog! @]@&60'6 +§d 9@l 10( B- C) +kdoQ) xkdO
to the subtraction unit 205. [0151] Here, as

[0deStri bed above, the coefficient value kd set to the

multiply unit 204 is the coefficient val ue acquired

The multiply unit 204 multiplies an electric signal (B-

 Ct+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 suppiies a resulting electric signal ((B-
Ct+kdo}xkd to the subtraction unit 205, |
[0150]

For example, the multiply unit 204 multiplies the

——eleetric-signal -(B-Ctkdo0)-by-the coefficient value kd set e

to "kd0" based on the electric signal (B-C+kdo0O) 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)+kdo0)xkd0 to the
subtraction unit 205,
01511

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

coefficient register 153 by inquiring of the coefficient




by the coefficient switching controller 152 fromthe
coefficient register 153 by inquiring of the
coefficient - 52 S05P1229 regi ster 153 about the
coefficient value based on the disc information
supplied fromthe controller 161, the node
i nformati on supplied fromthe gain node switch unit
162, and the RF information supplied fromthe RF
signal detection wunit 151.  [0152] The coefficient
switching controller 152 acquires the coefficient
val ue kd set to "kdo" and the coefficient value F¢&1222
set to "kdoO" fromthe coefficient register 153 by
rqHRGEeri A3 otbeHe tdsecPréfénicregiatus bts8dabouthe hiisc
. efficient value coefficient val ues kd and kdo)
INFREBATORT TPRP LGk SATOFHA! FORC PIMBHRY 6dupBhe dE04® om

. L Lo ry. 1 t he. nmode. i nf ormati,on "read"

O IR et Cxeh BB eom iR ls G Ched TS i mgmd
hRFRriFNE ) 01 nce" ' T h | gnal

A T A s A i TS

unval ue1kd set to "kdo" is set to, for exanple, the
multiply unit 204. [0153] Further, when the RF

[OilhRodr mati on supplied fromthe RF signal detection
unit 151 to the coefficient switching controller 152
chafkpsdafdmcipnesemtching "cairgendéer 1h2e acpdfreiscitbet

ching controller 152 inquires of the coefficient

SWi_t 0€!
Coﬁgﬁ%‘é%%fe 183 Ugp bt Sehet@odfdd cicditt thal gesfticient value
kdo set to "kdoO" from the coefficient register 153 by

inquiring of the coefficient register 153 about the
coefficient values (ébefficient 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

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 wvalues
(coefficient values kd and kdo) based on the disc

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

——from-the RE-signal-detection unit-1861:—As-a-resulty-the e




(coefficient values kd and kdo) based on the disc
information "DVD-R' supplied fromthe controller 161
the - 53 S05P1229 node information "read" supplied
fromthe gain node switch wunit 162, and on the RF

i nformati on "absence" supplied from the RF signa
detection unit 151 and acquires the coefficient val ue
Kd set to "kdl" and the coefficient value kdO set to
"kdol" fromthe coefficient.register 153. As a
result, the coefficient value kd set to "kdl" iSS%ﬁ% 929
to, for exanple, the multiply unit 204. [0154] ¢
is, .when the RE information changes from "presence"

mods inbeEprelon ('HeadheFEPRLnd Siam dhengaironede| $wetch
152_al,so_chan t coefficient value kqd set 1o the

wE i B or e R 308 APomnIRHUAL TG iahsencl 1 aepe i 11om
ubtr i it.. 2 r s .t ri i gna

?h%‘. ?Eé %%%g)i%ﬁfcr%%gt ﬁg% g% r"’u“%:‘lfﬁc%gﬁgf( ﬁll%) 2(C+D))

cok@FedieOn 1L KACEELCLS! GR@l (i Bhe( E40FF SHPP! IRA ue
fromthe arithnetic operation unit 201 and the

‘kdel eetrie 'Sidmal foR- thd +tkeof i ssuppeyedeérom3i he as a
multiply unit 204 and supplies a resulting electric

resiigyhal tg ABELICiBN) - (4 B1€) ek detx ke t'Rd1t his DSR 120 dor
the tracking error signal. [0156] When, for exanple,

expRBleodilty aidhirdy bBik 2@kt to "kd0" is set to the
{Oggh}iply unit 204 and the coefficient

That is, when the RF information changes from
"presence" to "absence", the coefficient switching
contrxoller 152 also changes the coefficient walue kd set to
the addition unit 203 from "kdO" to "kdl".

[0155]

The subtraction unit 205 subtracts the electric signal

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 "kdoO" is set to the addition unit 203, the

arithmetic operation unit 205 subtracts the electric signal




| suf)g?af@gta £ it

val ue kdo set to "kdoO" is set to the addition unit
203, the arithnetic operation unit 205 subtracts the
el ectric signal - 54 S05P1229 ((B-C)+kdo0)xkdO from
the electric signal ((A+B)-(CtD)) based on the
electric signal ((A+B)-(C+D)) supplied fromthe
arithnetic operation unit 201 and the electric signa
((B- C)+kdo0) xkdO supplied fromthe multiply unit 204
and supplies a resulting electric signa
((A+B) - (C+D)) - ((B- C) +kdooP#kdO to the DSP 120 as the
tracking error signal. [0157] Since the tracki n§95P1229
error signal can be created as described above, the
( (Bo€l Fkdoentkdalfires ahet BkedtmicKigigmadorReB) O0C+D) )
coefficients can be controlled to opti num val ues
baggdapd| tae eIrRClics shopabr ( BydBncE+en )t BepRFied girdm the
t hereb the tracking control can be stable and

ariLppeht e PEAEd e gt g4 snddhien &l ectkéct @ hol (B~
Lgnhal created as described. above |s,a tracking
©) 580 gl Trha e et rP: O8S SRRl eRE 204 Bad Wi
t optixcah _pj S
optical discs, t a%ggggrggntro 1334 gﬁgfqgﬁ%ny%”T]ke
C) aREo b Pxk N RN\EHEODRBNE 26 N WHiHEN tabbRALE 08, Sr Rl fhali0
reproduce (or record) a signal fromof to other
[ObpT] cal disc. [0159] Next, coefficient value swtch

processing will be explained with reference to a
fldﬁknqgwthgftpagki@g ef1Pr6Bjignal can be created as

described above, the coefficient values of the tracking

_correction coefficients can be contreclled 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

rabover-is-a-tracki ngrerrorisignalsthatrminimizesrantoffsetrof

tracks with respect to a difference between optical pickups,
optical discs, tracking control systems, and the like and to
an environment in which attention is paid to reproduce (or

record) a signal from or to other optical disc.

[0159]

Next, coefficient value switch processing will be
explained with reference to a flowchart of Fig. 9.
[0160]

At step S11, the controller 161 acquires disc

information showing a type of the optical disc 111 mounted




At step 511, the controller 161 acquires disc
i nformati on showi ng a type of the optical disc 111
nmount ed 55 S05P1229 on the optical disc apparatus 101
and supplies the acquired disc information to the
coefficient switching controller 152. [0161] For
exanpl e, stack tray step 511, the controller 161
acquires the disc information DVD-R as a type of the
optical disc 111 nounted on the optical disc
apparatus 101 and supplFééStﬁe acquired disc
information "DVD-R' to the coefficient switching©>F1229
. controller 152. [0162] At step 512, the gain node
ons\hechptihtel 16Eacpprresus nbde amd Gupgilies Shevaaguired
sthat the node of the optical disc apparatus 101 is
digfy 1BharBRt 1ok e thengoef Ehat enin FreihsHLnrgs corgoller 152.
[O@§ﬁgired nmode information to the coefficient swtching
roller 152. ,.[:0163] Wen, for exanple, the node
of aptigal di r 1is . "wite” p
512?g$he g i%'nggégémﬁggﬁEﬂ%#fﬁﬁg62%§ﬁp%$$%§ﬂ9%%‘ﬁgge
aclif 0EFRERONITW Iih@orsReYbRIFHAl ad Re tiBdeot SthaVd g8 cal
to the coefficient switching controllef™ 152, whereas
- diwbenllheowrmde] oh the eptical d@isC -ppRaratys1dDland s
"read", the gain node switch unit 162 supplies the
suppdees | Pioramiiord" déad" ishowaig drhdDVDRR™ noalecles
"read” to the coefficient switching controller 152.
coFéigg%ent 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

contrecller 152.

When, for example, the mode of the optical disc
apparatus 101 is "write" at step S12, the gain mode switch
unit 162 supplies the mode information "write" showing that
the mode is "write" to the coefficient switching controller
152, whereas when the mode of the optical disc apparatus 101
is "read", the gain mode switch unit 162 supplies the mode
information "read" showing that the mode is "read"™ to the
coefficient switching controller 152. |
[0lec4}

At step 513, the RF signal detection unit 151 detects




At step 513, the RF signal detection unit 151 detects

- 56 S05P1229 the RF signal supplied froman RF

anplifier 119 and supplies RF infornmation show ng

whet her or not the RF signal is detected to the

coefficient switching controller 152. [0165] When,

for exanple, the RF signal detection unit 151 detects

the RF signal fromthe RF anplifier 119 at step 513,

it supplies an RF signal "presence” show ng that the

RF signal is present to the coefficient swtchi 5P1229

controller 152, whereas when the RF signal dete P oh

unit 151 does nqt, detect the RF signal fromthe RF
thenBfi fepal 1mrnliedy Spprean B aurlditgRal 118pargcarpplies

RecARPL AL crobune, BhEBRer oy Q?Jag%et F%&%%?ﬁe‘?kh“sit ep
deﬂ?éétehhgotﬁfét*%’f%ﬁt:%%}%t&mf%l%n %gglé,g ‘he

i nquires. 6 COefticient register
[oecgefficient values based on the disc |nfornat|on
supplied fromthe controller 161, the node
i nfihergt ifor esuppbled fHOMF tiengai et widrgh usit
162, and the RF information supplied fromthe RF
deseghal thyetRdctsiignalinfrom StthaRF aoglilfésr the at step 513,
. coefficient values. [0167] For exanple, at step Sl14,
1ty ﬁ‘éPEJo]é?ﬁf i &ft sdapeéhimeessiR’T shpeing sthathdiier & of

's1 coeff|C|entt s er %§¥ about the coefficient
PAThet® B4 0N LPhEnT: Seof i Pt ohing 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.

f0l66]

At step 814, the coefficient switching controller 152

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 wvalues based on the disc information

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




"DVD-R' supplied fromthe controller 161, the node -

57 S05P1229 information "read" supplied fromthe gain
node switch unit 162, and the RF information

"presence" supplied fromthe RF signal detection unit
151. [0168] An exanple of the coefficient values (for
exanpl e, coefficient values 211) stored in the
coefficient register 153 will be explained here with
reference to Fig. 10. [Q;%%]_In t he exanple of the
coefficient values shown Im'Fig. 10, a first row

shows itens and second and subsequent rows show¥2E4 222

. Further, a first colum shows disc information
infgypaRion - s RVsUPPBYBARE romndhe DadtRWodeaswétendinit

ol u hows the node information that is any of
10 HER 558 M Rt op P EE TR ROV SEheL RS the RF
A r . on. Q.S y of ;:presence absence-and a
4 o%?tﬁgé%?gﬂ%bﬁhﬁgWé% he coefficient value kd, and a

fofliskt h col umm shows the coefficient value kdo.
Further, in the exanple of the coefficient val ues

shoam dsamfpl@ ok0ththeeer P iaitnyahedal for adangiier, ed
with respect to the disc information. The three
copdfieiemst ofaldatsa 29110r etoned hin edpecbettdithenti seyister
information w Il be explained bel ow as an upper
153t wgel ke mxplladnedafere whith acdfomencst sgeFigom he
Oﬁﬁg [0170] The node information "read", the RF
[OLRPbr mat i on

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 informatiocn
"DVD-R", "DVD-RW", "DVD+R", and "DVD-RW", a second column
shqws 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 stbred 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 "kd0", and the




"presence", the coefficient value kd.set to "kdo", and
the - 58 S05P1229 coefficient value kdo set to
"kdoO" 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 node i nformation
"read", and the RF information "presence". [0171]
The nmode information "read®® the RF infornation
"absence", and the coefficient value kd set to "IE§PP1229
and the coefficient value kdo set to "kdol" are
cogtffiedenn vhkue nididlsetstaglkde0 herdistoriedf dnnelié ampper
"DVD-R' of the second row, which shows that the
Stegerf FPchent dbd deflegmasiget "BWD-R'kdIf 4he¢ Sheond row,
ffjcient. valye kdo is set to "kdol" in the ca
e § g‘es.mqfr S GRSCBYBIRAC Yt {FneF nke | G0 na
e, 6911 AN NEAEE 101 oL o gl goet, (01721,

thbnEQEHHHchE‘rmatront heypogh f 'ﬂﬁ&%o&éﬁ‘ U oKl 588, ¢ kgcoefd"'

d2", and the coefficieht value set to

anarehétmeﬂlfdmaitqcml opeEsSi@ge to the di sc information
"DVD-R' of the second row, which shows that the

[O¢deificient value kd is set to "kd2 and the
coefficient value kdo is set to "kdo2" in the case of
theT}tﬁ Sodenfiofpangbion DpaR”, tthe Rﬁd;enfcpmrcamim on

‘read", and the RF information "absen
"absence"”, and the coefficient value kd set to "kd1", 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

=Mreadt—and-the-RFE-information:Tabasernce™::

[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]




[0173] - 59 SO05P1229 The node information "read", the
RF i nformation "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,

whi ch 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 informgtion "DVD-RW, the node
information "read", and the~"RF information "presence".
[0174] Further, the node information "read", t heVREL1229
information "absence", the coefficient value kd set to
" kddhe megyy inderegeiencleendalthe REoizEermatiddos”

ware stored_.in t% .m.ddl e sia e(io the disc_
SESPSPRRL T oHe LERCL KOLus HfG etolamikoahi chhs Havs
. & fficient " i, t -to"kd4 and th
ol b, coPLIL SNt OYOLUE kL1 B2 ek el Wik
sthhe Aiek Fef AR @B Egg%fé/gtﬂ?fdﬁ%%iohnf’ﬂ{{mfrbf the

"read", and the RF informati on "absence".

thEwdt hew, wiiechBdewsntBafBthOncoardil@entt BIRE kd is set
information "-", the coefficient value kd set to

to" KY83, amhdicheocedélitientntamad ugickde set to "kdal5"in
are stored in the mddle stage to the disc

thenfaseedt dire' BYBCRIN fotma ticon HIVD-RIEw, thdimddshows

: %hat the coefficient value kd is set to "kd5 and the

TREBEPE PNt SPEY ue3Rdo 1S Botiniormeddsn Rresrnce”.

[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

w-$et-to-“kdd-and-the coefficient value-kdo-is-set-to-Tkdod" e o

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 wvalue kd set to "kd5", and
the coefficient value kdo set to " kdo5" are stored in the
| middle stage to the diéc 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




case of the disc infornmation "DVD-RW, the node
information - 60 S05P1229 "wite", and the RF
information [0176] The node information "read", the
RF information "presence", the coefficient val ue kd
set to "kd6", and the coefficient value kdo set to "
kdo6" are stored in the upper stage to the disc
informati on "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 cagﬁwgazzg
the disc informati on "DVD+R', the npde informati

.. read", and the RF information "presence". [0177]
WEdtEher an4 heghdtie infreratiewn ' Tead”, the RF

[dlgf rmati on "absence", ;he coefficient value kd set to

: kg " and the coefficient value kdo set to "kdo7"

are ’ is Tn.ddhe sta to.t.h i sci.nf ormati on
DO HRE e R TL A fe R B0 O R S £l SR ™

"peeebhiet enihy ldig didibat S@i1ud &kd K¢ 8BA"kBE", and the
coefficient value kdo is set to "kdo7" in the case of

cotliéidiaect ivflofemaidooBet DVP+HR kdddre aredetok88 O{ B O Ripper

~"read", and the RF information "absence". [0178]

stageth@rthqtﬂ;amod@fbmmath@miTnVDmnﬁ bé" thehéolFth row,

- information "-", the coefficient value kd set to "MW,
whigl sheyes (et ithicefpefhl tiekdader ke iRdest & d'kd6 and
stored.in the |l owe stqge to the_disc information

the[ﬁ@ﬁ-'lQﬁe% gaﬁgﬁr%ﬂo 18 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 disc information "DVD+R"-of-the

fourth row, which shows that the coefficient value kd is set
to "kd7 and the coefficient value kdo is set to "kdo7" in
the case of the disc information "DVD+R", the mode
information "read", and the RF information "absence”.

[0178]

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

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




row, which shows that the coefficient value kd is set
to - 61 S05P1229 "kd8 and the coefficient val ue kdo
is set to "kdo8" in the case of the disc information
"DVD+R', the node information "wite", and the RF
information "-". [0179] The node 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 up er stage to the disc
i nformation "DVD+RW of th&lfifth row, which shows
that the coefficient value kd is set to "kd9 andSObka229
coefficient value kdo is set to "kdo9" in the case of
" 1<to18e agidsthe ntoe Mbitdient" DYDe®\Vido tie sadeo fkdodtiorthe
ead" and the RF information "presence”. [0180]
casty f)ﬁeishetwesmqrﬁ%aﬁat "B¥D+R'badthe mgdeRimtormation

,,|nfopnat| nc the coefficient value kd set to
WREPOr | @ %dt?$3§§ é&?%@?Eh?nvaTue kdo set to "kdol0"
Oﬁﬁ? stored in the middle stage to the disc

or

mati on "DVD+RW of the fifth row, which shows

t hathd %d@%fnff'o‘ﬂnﬁﬂiof{a’l'f@ad‘d thS REt lhﬁoh@& Qpand the
coefficient value kdo is set to "kdol O in fhe case

"poEstheet] Sthd orrathent "WAVURWa dhe toMeger, and the
information "read", and the RF informati on "absence".

copOi8dierurtdlare kideesabdeo i Hidratatiren storketiein thwe ugber
information "-", the coefficient value kd set to

stagq| fo thmfisc information "DVDHRW" 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

”wfﬁfinﬁeﬁmqt%Qnﬁgﬁb§ﬁnCeﬂffth§ﬁgpefficienth&iUEﬂdeBetﬁtOTﬂg@“WH;g.mgwuwhhjﬁf

"kd10", and the coefficient value kdo set to "kdolQO" are
stored in the middle stage to the disé.information "DVD+RW"
of the fifth row, which shows that the coefficient value kd
is set to "kdl0 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 "kd1ll", and

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




the coefficient value kdo set to "kdoll" are stored in
the - 62 S05P1229 |ower stage to the disc information
"DVD+tRW 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+tRW, the node information
"wite", and the RF information [0182] Returning to
Fig. 9, when, for exanple, the coefficient swtching
control l er 152 inquires of @hée coeffi ci ent register
153 about the coefficient values at step S14 basé&d>Fdg29
the disc information "DVD-R' supplied fromthe

Loyt sébeper td ehe tdisorpdéoirmabiomt THIDIRWEadE shippLifich
fromthe gain node switch unit 162, and the RF

LOWyf g’}lﬁﬁpi ghowinfé?é:né‘éle §0pBEFi etent revhuen KARES ssefhato

. £i it 151, th ffjcient switchi ,
KT FBEY B et i s vERg® o 115 it Foal e11 ¥ Kirthe
ca%%do%ggﬁgndﬁ&?%Hﬁ%r&gﬁioﬁgnﬁ§?¥&ﬁJptéﬁ% %8gg|%#f§%ﬁ§tion

stored I n the upper stage o second row

"we@eki Chralnealrte LBk Rapiokig.n 9. [0183] At step
S15, the coefficient switching controller 152 sets the

[oeeefficient value kd acquired fromthe coefficient
register 153 to the nultiply unit 204 and sets the
coef¢liwiramy el Bégkdd, adwn,r éobrt keaepiom tie tdeefficient
addition unit 203. £0184}

switching controller 152 inguires 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

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 S15, the coefficient switching




For exanple, at step 515, the coefficient switching -
63 S05P1229 controller 152 sets the coefficient val ue
kd acquired from the coefficient register 153 and set
to "kdo" to the nultiply unit 204 and sets the
coefficient value kdo acquired therefromand set to
"kdoO' to the addition unit 203. [0185] At step 516,
the servo matrix anplifier 118 creates the tracking
error signal for the servo control based on the

el ectric signal supplied fromthe control pulse 53554
well as the coefficient value kd set to the nult I?
ggjt i ﬁﬁg the coefficient value kdo set to the
coddied 1SSIER the CoRETietent cvaéme m ﬁ@ﬁ}lﬁ@ed from
0 el s,the created
uE %%%?“ﬁ%%%%fre 3R B R B 23 MG Beptiso

nwﬁ%ﬁ%%&eﬁnléQﬂmﬁ%ﬂﬁpggtst@ﬁepg@§ J%ﬁ%%%n§gﬁhgnkdo

proceSsing or the gain correc processi ng
 adqRitbe- theeki i ehk0kesi ﬁaai-k&sxpplﬂoeqhter gaailafoﬁaiﬁ/ioc
matrix anplifier 118 and supplies the tracking error
208i.gnal, to which the phase conpensation processing or
the gain correction processing is executed, to the
[0dBPVe anplifier 123. [0186] For exanple, at step S16,
the. servo matrix anplifier 118 creates the tracking
cer ritr ESEh &1 OF oF PE nEeEE ViR tadk APl ibheedl bh qusates the

e BN S St anSePr bhe [P peptPeh: Boddekd iset
elE@trlc 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

_Tproce551ng or. the -gain. correctlon -processing-to-the- tracklnngmw””J$thﬁ;£

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 processihg 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 wéll as the coefficient value kd set to

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




"kdo" and set to the multiply unit 204 and the
coefficient - 64 S05P1229 val ue 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 anplifier 123 causes the
actuator to execute the tracking control based on the
tracki ng error signal sugpg ed fromthe DSP 120 and
returns to step S11 to repeat the processings
descri bed above. [0188] At the tine, the trackiﬁ@591229
error signal,supplied from the DSP 120 is a tracking
vedueokd]i §RbI t¢ hdtdah hieRdzest ake ¢ ssidigfionr aoks 203 by
respect.to a difference between optical pickups
thSnE SEri Gt SRE, SR CRBRTP bl e &yt eSPSABL TREY 1376k
; envi r.0 t . in_which attenti.on i pai
Su?gi}%g.ég%ﬁg%%%ggpﬁngké% r T SR R0 %rg%% 120.
[oagher optical disc. [0189] Further, the circuit
arrangenent for creating the tracking error signal by

 t heapne-deanmetheddhase he@l i raxpl abnedaiidd wiRf erence
to Fig. 6. However, the circuit arrangenent for

actnehett nige tdredutac khegteackingignalroly bhbed emecteam
method is not limted to the circuit arrangenent
trapbiRgd | 9r Y. signgds enpbbiedibowem thel1®SF 120 and returns

to step S1l to repeat the processings described above.
[0188]

At the time, the tracking error signal supplied from
the DSP 120 is a tracking error signal that minimizes an
offset of tracks with respect to a difference between
optical pickups, optical discs, tracking control systems,

and the like and to an enviromment in which attention is

~—-Ppaid to reproduce (or record)-a -signal-from or to-other o

optical disc.
[0189]

Further, the circuit arrangement for creating the
tracking error signal by the one-beam mefhod has been
_explaiﬁed 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




Next, another circuit arrangenment for creating the -
65 SO05P1229 tracking error signal by the one-beam
nmethod will be explained with reference to Fig. 11.
[0191] Note that when the tracking error signal is
created in an exanple shown in Fig. 11, it is assuned
that two coefficient values kw and kwo are set as the
coefficient values of the tracking correction
coefficients. [0192] An arithnetic operation unit 301
subtracts the electric si@¥al- (C+D) show ng the
intensity of the reflected light received by thé&05P1229
l'ight receiving surface (light receiving regions C
tramdiBy emrthesigwdr byl deeobné Higefhotet hdel @6l Drbe 194- 2
fromthe electric signal (A+B) showing the intensity
e%ﬂiaﬂﬁédrE%F%c%%ﬁﬁqaﬁgﬁttpeEéUvehﬂby the light receiving
qi ace-(light receiving regions Aand B)? on the;
[ %ﬁér side of the photo detector 194-1 based on the

| ' [ | D lied f
i ofbte CHBOMASR, Ene FeauPhfl G5%r REhei ght SHRRLES o
ansﬁkgﬁ €e diydigled 4 %&gpp?f ffyrléeﬁgéﬁﬁ%dthgget£®0to

detector 84-1 and s ies an electric SI g

cobfAtB) ek ERANude I bhATKs 08 d hex S 4t kagt bQ@fchf’ent
- division unit 303. [0193] An arithnetic operation

valnes @02tlasldsrackdngl estréctiai gralfsiktientshe |ight
recei ving surface (light receiving
[0182] '

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

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 fouf
. regions of the photo detector 84-1 and suﬁplies an electric
signal ((A+B)-(C+D)) resulting from the subtraction to a
division unit 303,
[06193]

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

—surface(light receiving: regions A and-Bj=on the upper sidermmmmmmn o




regions A, B, Cand D) of the photo detector 194-2
based on - 66 S05P1229 the electric signals Ato D
supplied fromthe respective |ight receiving regions
Ato Dof 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 signa
((A+B)-(C-D)) by the el ectffc signal (A+B+C+D). based
on the electric signal ((A+B)-(C-D)) supplied f 1229
the arithmetic operation unit 301 and the electric

thej ghartrieBgrR)ls duppl Peduppbied Hacocar thhmeespective

l.%ggration unit 302 and supﬁyies an electric, signal

1 SEFCHOIRY AAgope. B) e (A Gy Ligesureragvindm t he

i_vi si I .Subt ti it. 316. 0195] An
sudghes: Soidd Y 508s ol EEAT o LB Rophofd ARFaEtor
gabasgdom i he &l egt %'l%ct?%gé‘aéignﬁtﬁu%&lﬁﬁ&ﬁf o&%milﬂgght
recel vin reglonAo the |1 rece|V|ng Surt ace

fréhviBetadd ot B £AUr afe0d 005 Lfitt Rezphot o detector
- 194-1 and the electric signal E supplied fromthe

fotbght receiving region E of the light receiving
surface divided into the four regions of the photo
detBt giivigdon unilt s3IPpldies das ehectlectsigrdlgnalVA set
to (A+tE)_to a band-pass filter 307 and a subtraction

((fHPt~ Bo6P)ds by fFesupiestrinesismgilt (AnB+foRbajased 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.

[0135]

- 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




An addition unit 305 adds the electric signals D and H
- 67 S05P1229 based on the electric signal D supplied
fromthe light receiving region D of the |ight
receiving surface divided into the four regions of

t he photo detector 194-1 and the electric signal H
supplied fromthe light receiving region H of the
light receiving surface divided into the four regions
of the photo detector 194;%7aqd supplies an electric

signal MB set to (D+H) to a band-pass filter 309
the subtraction unit 306 as a result of the addﬁ%ﬂ%ﬂ?zg
0197] The subtraction unit 306 subtracts the electric

bageghal the tHemhile sdodatr Pcsupphiad Mxdasee dhgkhe

i i I t .t A+E d lied f th
<l L0y M s (0 et suppl o Wamipe
iﬂﬂg+%heafgu§L¥¥%§éﬂ% %&0%B%hﬁh%@gg%tﬂ§§}3¥“154§95a§@C%he

supplies an electric signa

- elleckALE) sigR¥HB _dupa 1hangs R | Aq T AsM
ezgf the-?lgubtraCS?gﬁ% [0162?3§¥£gjégﬁa§%é§§§%i t%%ﬂg%ﬁH

ofcabsesight yreceasivimal sunibed dhaisdad BnedetBENFHLE regions
frequency band included in the electric signal MA to
ofpsbe phetetdetmagiorbddéd?2 oand heaped ldetsr ian sil goatidWsiseial
A+E) and supplied fromthe addition unit 304 to

MB: E@IgeB‘?_ SRiPPl yroart BrBETPRES Sfigifer @AY, apHi theis rade
su%)grgc‘f%%rgn%tg%\é}@g%st Qergégftetoefr rghgegd&g%gggl_’lcy band,
[0197] '

The subtraction unit 306 subtracts the electric signal
MB from the electric sigﬂal 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

gniﬁﬁﬁE}%4Q%ﬁ%%ﬁtQTQTP%QdTP%?ﬁTﬁ%%ﬁerT%;%Tﬁﬁﬁ%?f@ﬁﬂiﬁﬂ@ﬁ?ﬁhﬁm*.:~m~hnmﬁwM

subtraction.
[0198]

Thg 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]




[0199] - 68 SO05P1229 The top hold 308 hol ds the peak
| evel of the electric signal MAw based on the
el ectric signal MAw supplied from the band-pass
filter 307 to thereby supply an electric signal W to
an arithnmetic 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 predeterm ned
frequency band included in the electric signal M3, to
pass therethrough based on®he electric signal M set
to (D+H) and supplied fromthe addition unit 30530§6P1229
thereby supply an electric signal MBw, which is nade
t o dhe stgmdiolhBioBght hés prlesaiearkrileed 1f & €qtien eyl eand o
to atop hold 310. [0201] The-top hold 310 holds the
sigaghk Mayebagrd tdie tdiecelertrisi giaalVBAwbasppl bed t freom
el ectric signal MBw supplied from the band-pass

I
thei PRBA-BBYS bt 4litdr By SRpphrebky elumply an slemiion to
: It ti i it 313 | d I
1RGN oY Yl rUChAP P TEODT G DA BRI ter
va?gg ﬁﬁ&é@SpéHﬂ3ﬁéiu%igggﬂe1¥¢i0h has a predeterm ned
ed in

~ frequency ‘band inclu he electric signal MC to
[opasy therethrough, based on the electric signal MC
set to ((A+tE)-(D+tH)) and supplied fromthe
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]

| 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

——The top~hold: 310 holds the peak lTevel of the glectrie T




subtraction unit 306 to thereby supply an electric
~signal - 69 S05P1229 MCw, which is nmade to a signha
havi ng the predeterm ned frequency band, to a top
hol d 312. [0203] A top hold 312 holds the peak |evel
of the electric signal MAw based on the electric
signal MOw supplied from the band-pass filter 311 to
thereby supply an electric signal W to the
arithmetic operation unit 313 as a hold val ue whose
peak val ue is hel d. [0204169Tﬁe arithnmetic operation
unit 313 subtracts the electric signal W from t¥ePl229
electric signal Wa and divides a result of the
MEFubthachi da Mde He @ edonat bayhad tWe pasddtonmihdd
el ectric _signal Wa supplied fromthe top hold 308, the
fraepeycbap ndF’WBt§@p§Pﬂéd3i?on1the top hold 310, and
[&£q§]electric signal We supplied fromthe top hold 312
and“supplies an electric signal (VWa-W)/W to an

ddjt § ' 1 f _dihvisi fot .
ol oy P8 MY 223 RoR8s BUhE K Tty PE Pl 1 i
silgh@l1eMeRt bd Lo bicNdhe( £Vt V) / WonAndictheuspefdd cf

val ue kwo set to "kwo" based on “the electric signa
the( Yanibp4 3 )Fisitppl Bed €60fhéheby anigdhehhCeDPEEALd ON

unit 313 and the coefficient value kwo set to "kwo"
sigpaf hc cloefiflie iagnthwak i ¢ hoper aoind anliér 3152aand hold

supplies an electric signal CSL set to
va&eganQﬁq\nsahdmglpg 48 held.

[0204]

The arithmetic operation unit 313 subtracts the
electric signal Wb from the electric signal Wa and divides a
result of the subtraction by the electric signal Wc based on
the electric signal Wa supplied from the top hold 308, the

electric signal WB supplied from the top hold 310, and the

——edectric-signal-Wesupplied-from-the top-hold 312 and s

supplies an electric signal (Wa-Wb)/We 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.




multiply unit 315 as a result of the addition. - 70
S05P1229 [0206] The multiply unit 315 nultiplies the
el ectric signal CSL by the coefficient value kw set to
"kw' by the coefficient switching controller 152
based on the electric signal CSL supplied fromthe
addition unit 314 and the coefficient value kw set to
- "kw' by the coefficient switching controller 152 and
supplies an electric S|gnal70 CSLxkw to a subtraction
unit 316 as a result of theé" nultiplication. [OZOJ
The subtraction unit 316 subtracts the electric §ﬁ&ﬁ&?29
CSLxkw fromthe electric signal NPP based on the
[00&t ric signal NPP supplied fromthe arithnetic
ope t|o uni-t 303 e electric signal CSLxkw
sup% an S ErhYt H&lﬁﬁ??ﬁv@tﬁlﬁ%iﬁs RECLET e lan

csg! Sgtfh& SAGRl NP Sk s, ot <he v gagki ng.orror

as a res € sub rac

co@@ﬁﬁéi@@@ @ﬁ%lnbh%ohf%fl@ﬂ sl Waséhgeﬁl tﬁ@nefkectrlc

al so created by the circuit arrangenent of
sifhal €3I sUppd.ieB ifgomothéidddiad dnouhhe gil Céﬂzhci the
arrangenent of Fig. 6 and nay enploy the circuit
cogff apgpmentalofe Fwgsetlton"piadey thk thefei etent
arrangenent of Fig. 6. [0209] 1In this case, the
swi b FIE | ot rovileshilhg eemtyuinldes18n electric signal

C5Lxkw 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

”:JPnij315M§HQfg@e@§¢5ﬁ§nT%%§g§%iGﬁﬁﬁgﬂaifmgpfQSLX#WT@STtheJgwyhn¢ﬁmag,ﬁmamwé

tracking error signal as a result of the subtraction.
[0208]

As described aboﬁe, 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 circult 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




acquires the coefficient values (coefficient val ues kw
and - 71 SO05P1229 kwo) fromthe coefficient register
153 as a result of the inquiry. The coefficient
switching controller 152 set the acquired coefficient
value kwto the multiply unit 315 and the acquired
coefficient value kwo to the addition unit 314.

[ 0210] For exanple, the coefficient swtching
controller 152 inquires ot7the coefficient register
153 about the coefficient Values (coefficient val ues
kw and kwo) based on the disc information " DvD- RO5FP12259
.. supplied fromthe controller 161, the node

kol SRRt tBR coebbicianspreedstesm theayd resvds oSvikhah
uni.t 162, and the RF information "gresence" suppl i ed

IR he TR SPOGC IR SPEBRHRY t CHHEOIHRE Loef $oki et
s [ 52.acguires t caefficie
S GER I EEP e Hatelnd B R T o ol s
t12Chckfi kMO e £ QiNdrhe (G oRE f EheNls af SRk ] ‘
Thngoé%ficié%t smf%cﬁ}ngécontrd?“g%!%E?lgéégg%?k} 314
[02aqQui red coefficient value kw set to "kwo" to the
multiply unit 315 and the acquired coefficient value
kwoFsetexanpllay Ohet oot hei @idkditt ison tthihg3ddntrd 102K 152
. Since the tracking error signal can be created as
ingusEefbell Bvvoehitiieientf fedl simr Vdidueboot the
correctjion coefficients can be controlled to

t Ki
COSE? f?ﬁ?lng’?? ayaiges Egsfal esent Her lptass divc 8ngr kupk e bon

thEhS'Fg sl dtmhem 9%_ L he_tr.ackj can, be contralled
Stabry Hh accdﬁgte v R supplled om the controfier
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 "kwl" and the coefficient wvalue kwo set to "KwoQ"

-———from-the coefficient -register-153.—The-ecoefficient

switching controller 152 sets the acquired coefficient value
kw set to "kwO" to the multiply unit 315 and the acquired
ccoefficient value kwo set to "kwoO" to the addition unit 314.
[0211]

Since the tracking error signal can be créated as
described above, the coefficient values of the tracking
correction.coefficients can be controlled to optimum values
regardiess the presence or absence of the RF signal, thereby
the tracking can be controlled stably and accurately.

[0212]




[0212] - 72 S05P1229 Further, the tracking error
signal created as described above is a tracking error
signal that mnimzes an offset of tracks with
respect to a difference between optical pickups,
opti cal discs, tracking control systens, and the |ike
and to an environnent in which attention is paid to
reproduce (or record) a signal fromor to other
optical disc. [0213] As described above, the tracking
can be controlled stably a#d-accurately by _
controlling the coefficient values of the trackiS#gpPl22s
correction coefficients to optimum val ues by making
useFofthdme, REesitgrakite erest esitdmalt cackidg £F rddscribed
signal. [0214] Note that when the tracking control as

abg¥sciphedt BdRkiad sraor exedal cthatsimiodmibes caefdfEsamtof

_ vagues_a%e not swi tched depending on a . _

tragksr W FRpFORRA &7 8t diEfarercaviatheenopPhbeat Hel Rrmps,

I I, | t.of ti ffjci {
o} PR ohEc P el PRl cDA TR o bhf sThfe aps to
0 . © Nt e . ”
nPruRLoniane LAl oAl L BbE fBn U WALPRY LepfiRtct ok
re¥dkdpSa SDIHLSFORA BY 9 Mg PRIHGRa1dlsec111 or a

pi ckup are set as initial values. [0215] Further,
[Ogh&l optical disc 111 is not linmted to the DVD
As described above, the tracking can be controlled
stably and accurately by controlling the coefficient wvalues
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

switched depending on a record/reproduction state and
whether or not the RF signal is present, a set of optimum
coefficient values may be stored in the coefficient register
153. 1In this case, when an initial adjustment is executed
or when the optical disc 111 is insefted, coefficient wvalues
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-

—isrnot-execunted;since the coefficient values are mot T ISt




descri bed above and may be, for exanple, a CO-R (CD -
73 SO05P1229 Recordable), a CD-RW(CD-ReWitable), and
the like. [0216] Further, a series of processings
descri bed above nay be executed by a persona
conmputer. [0217] Fig. 12 is a block diagram show ng
an exanple of an arrangenent of an optical disc
apparatus 101 in which a series of the processings
descri bed above are executed by the persona
conputer. A CPU 401 execUt €S vari ous types of
processi ngs according to a programrecorded in aSReRL229
402 or a recording unit 408. A RAM 403 appropriately
Resrogdabla) » pr Gip-BW (@Rt-ReWantabhe) | idoel ¢keclitikd. by t he
gP% 401. These CPU 401, ROM 402, and the RAM 403 are
[O¢dfhect ed to each ot her t hrough a bus 404. An
i nput /qutput interface 405 is .al so connected to the
P HO Ty GUGRTERE BlsPHES ARG BB CHIPES 48RV SuAPEhbe
| e nouse, m crophone, and the
eﬁe?ﬁggagﬁg%ggﬁﬂ%ﬁ?%ﬁtXgﬁﬁﬁgﬁ67, whi ch is conposed of a
[odiigpl ay, a speaker, and the |ike, are connected to
the input/output interface 405. The CPU 401 executes
varfiogls 12y pes a0blo Pk OfEasit g S hioli h§ SRR NSLarifl & JForawand
input fromthe input wunit 406. Then, the CPU 401
argangementarrii mugepéndal héise keppaaaguisr @01 atn avliesulad  of
the processings to the output unit 407.

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. rThe 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

conposed of, for exanple, a hard disc and the |ike

and records the program executed by the CPU 401 and

various types of data. A conmunication unit 409

communi cates with an external apparatus through the

Internet and other networks. In the case of the

exanpl e, the communication unit 409 acquires an input

i mage, outputs an output iﬁage, or acts as an

interface to the outside. [0220] Further, a pro§P§ﬁ9229

may be acquired through the conmunication unit 409
[qgﬁé]recorded to the recording unit 408. [0221] When

- ic disc 42-1 i cal -di sg.-422, - -
g haY - S et bet 4098 LAt ah Gho B B At
: i ke, | d dri 10 ted t
infclls 108 oo RMHAALET o2 Pobi ey, SoBRET0T g

thiel 1208 26QAUFEES & RHQILADYrHRt A ANt d B Lhkecrecpidedy
t hereon. The acquired ~program an ata“are

variansfeypesd anhdiatecor dedotmud fest iecomndicngounit 408 as
necessary. [0222] As shown in Fig. 11, the recording

compdnupatén witilc lant ketepnayrappd et uex ebubigy Bhe eSS net
of the processings is stored, is conposed of a

angaekiage PfiUHsSsucAnathe heasmgfettihe ¢kewple, 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]

2.0 =

‘magnet-optical disc 423, a semiconductor memory 424, or the
;ike is mounted on a drive 410 connected to the input/output
interface 405, the drive 410 drives it and acquires a
program, data, and thé 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 (Conpact Disc-Read Only
Menory) including DVD), the nagnet- optical disc 423
(including (MD (Mni-Disc) (Trademark)), the
sem conductor nmenory 424, or the |like which are
distributed to provide the user with a program
i ndependently of the conmputer. In addition to the
package nedi um descri bed above, the recordi ng nmedi um
is also conposed of the RAM 202, which is supplied to
the user by being previously assenbled to the SO05P1229
conputer and in which the programis stored, a hard
423i dénchetiimedliaxibie désoly time toptd@B,] adndct hee | {dkm-RoM
0223 Note that the program for executing a series
(CoPPERE Dhfodiassd 95dYnismesy ) nsraludadoRVbhe Hompruagret-

et JPRE PR e R REL PR b (et TRe ﬂkﬁ%{@%wk) ),
thie bR 00 Rt BB Rk T S T bt 1 45 o
aibbesBLens ddal-ovdascrbaulle BragLARLShaLed 10 the

recordi ng medi um not only 1nclude essi ngs

ing¥pend@st iy diheher derp@iedescri Ridearish t4 henstRsage
a tinme-series manner but al so but al so include

megdi g edss ngdechabormee tiod resessan hedewecis ed don t he
time- series manner and executed in parallel with each

cogpperd it ithgi WoMu4PPy 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 thé 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

er-wireless-communicatiomrmedium-such ag raslocal g rea T




- 77 CLAI M5 SO5P1229 1. A disc drive apparatus for
creating a tracking error signal fromreflected |ight
resulting froma | aser beam as one beamirradiated
onto an optical disc, conprising: first acquisition
means for acquiring first information as information
of a type of the optical disc; second acquisition
means for acquiring second information show ng that
the optical disc is operated in any of data wite
nmode and data read node to %he optical disc; detection
means for detecting an RF (Radi o Frequency) sigri#5pP1229
fromthe reflected light; third acquisition neans for
iramdguidnahgy. when the third i nformati on, which shows the
presence or absence-of the RF signal detected by the
detecti on neans, changes, one coefficient froma
plurality of predeterm ned coefficients to calculate
the tracking signal stored in a storage unit based on
the first information, the second information, and
the third information; and arithnetic operation neans
for calculating the tracking error signal based on
the intensity of the reflected |ight and the
coefficient acquired by the third acquisition neans.
2. A disc drive apparatus according to claim1, - 78
S05P1229




wherein when the first information or the second

i nformati on changes, the third acquisition neans
acquires one coefficient froma plurality of the
coefficients stored in the storage unit based on the
first information, the second information, and the
third information; and the arithnetic operation neans
cal cul ates the tracking error signal based on the
intensity of the reflected_Light and the coefficient
acquired by the third acdhﬁgifion means. 3. A disgc
drive apparatus according to claim1, wherein t[F&3P1229
first acquisition means acquires the first

information that shows a®AdMSa DVD-R (Digital
Versatile Di sk Specifications for Recordable Disc), a
DVD- RW (DVD Specifications for Re-recordable Disc), a

DVD+R \V/ S i fi ti f R dabl Di s-c
oDy (PSR callore, g enitatlc Bisel, o
er%??dgyﬁfapfffd?@ redbkLeal f rFesif) qﬂnac f%ﬂ%gf&gée'}‘)d

|
rrving a di sc drive appar at us ftOI‘ crea

bebhagki dige &id iSiranaktEsommed efd @¢h8dahi ghtcresul ting
froma | aser beam as one beam irradiated onto an

copptighbgdi sc, conprising: a first acquisition step of
acquiring first information as information of a type
of ks toprasalkidiee;nepsedond agguit sy i Divst eémfofmation
acqui ring second - 79 S05P1229 infornmation show ng

asy patormakigh iodap 8vee 95 Bperatdgalndasy: of data

mwiéé%o%%d%c%ﬂgsggighrﬁggign%g% ggqﬁygiggtééégnéﬁ sC
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

signal detected by.the detection means, changes, one
coefficient from a plurality of predetermined coefficients
to calculate the tracking sigﬁal 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,




a detection step of detecting an RF signal fromthe

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 neans, changes, one coefficient froma

plurality of predeterm ned coefficients to calculate

the tracking signal stored in a storage unit based on

the first information, the _second information, and

the third information; and ‘@narithmetic operation

step of calculating the tracking error signal badedlzz®

on the intensity of the reflected light and the
whegefify whent the giirsdd ipforpetipn rer ddwuissicondninéarmsation

5. Arecordin di umin which a conputer readable
Cqﬁnggsdrggg Eﬁfkﬁz%ﬁQQ§SF§&8Pd%ﬁa$% %égi%ﬁ§sa09?acking
[L-Qr,. Si fromreflecte ight resul.ting froma ,
coREEd kP A 4 AL Phdt i e ias et apeFemd in
th@'§%Qr$?§rﬁﬁfktﬂH%edpﬁggEﬁg1ff?%{'fﬁ%%r t&bEStthe %ﬁsond

acquisitfion step of acquiring first infornafion

infekapgBbhPrad thel ¥Peraf ihhermptifal digsc; a second
~acquisition step of acquiring second informtion

shovhegaititdmetie opeirstalonlinganss capenabeds i thamtrack88yg
SO05P1229 of data wite node and data read node to the
CI5pti eaPna} deased got tbei butensitwiofdéhectreffeareRA ight

éigﬂal fromthe reflected Ii%Pt;
an e 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

TS

—-Specifications-for+Recordable-Disc)5—ora BVBHRWADVE e

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 éf acquiring first information
‘as information of a type of the 6ptical disc;

a second acquisition step of acquiring second




a third acquisition step of acquiring, when the third
i nformati on, which shows the presence or absence of
the RF signal detected by the detection neans,
changes, one coefficient froma plurality of
predeterm ned coefficients to calculate the tracking
signal stored in a storage unit based on the first
information, the second information, and the third
informati on; and an arithnetic operation step of
calculating the tracking eé%or signal based on the
intensity of the reflected |light and the coeffi 01229
acquired by the third acquisition neans. 6. A program
irfforme&iden nghawioamuiaer the aptissl diste isapparatseld i® any
execute disc drive processing, the disc drive
ofapisaratoste readd mgdadetackead medortsithrabptbeal disc;
reflected I|ight resulting froma |aser beam as one

beafh FFrefdil@PedteBned AntepiinmlandREcsighel phogr die

Lsipg:,.a first acquisition step of acquiring
re%?gggé§n¥%#h tion as information of a type of the

opt i . .dj SC.. d [ Sit] acqui rin
oD i e ECON [ A2 R EhGD Pl T i

in@penat 86h) ARk sabwdatBe Wid&dmde angd data §ead Jmege
to the optical disc; - 81 S05P1229 a detecti-on step

sighatledeicddingl dy RRestigbattisomddre, eREhgstethidd ght; a
third acquisition step of acquiring, when the third
cophfeeient diromwai phushbivsy tde presetrceined aiseftier et s

totgglgﬁiate 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

o< 191 (9 5 oy by gl W R0 668 | =7= 1 | - GRS S s s S R SCe ST R e I T

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 ontc 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




signal detected by the detection nmeans, changes, one
coefficient froma plurality of predeterm ned
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
arithnetic operation step of calculating the tracking
error signal based on the intensity of the reflected
l'ight and the coefficient ach|red by the third

ition nmeans.
acquisitio S05P1229

of data write mode and data read mode to the optical disc;
a detection step of deteéting an RF signal from the
reflected light;
a third acquisition step of acquiring, when the third
information, which shows the presence or absence of the RF
signal detected by the detection means, changes, one

coefficient from a plurality of predetermined coefficients

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

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

reflected light and the coefficient acquired by the third

acquisition means.

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

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

a second acquisition step of acquiring second

information showing that the optical disc is operated in any

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

reflected light;
| a third acquisition step of acquiring, when the third

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

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

acquisition means,




