- 1 - DESCRIPTION 31 Cctober 2005 OPTI CAL DI SK DEVI CE AND TRACK HOLD
CONTROL METHOD THEREOF Technical Field The present invention relates to an
optical disk device for driving an optical disk such as a conpact disk or
a conpact disk ROMand a track hold control nethod thereof. Background Art
I.Ln recent years, an optical disk device has rapidly becone a standard
devi ce nounted on a personal conputer and has becone essegt%gl asig
function of the personal conmputer together with a hard di 1 ONRRE" 9Pt he
optical disk devices were originally tonpact di-sk (CD) ROMdrives, while
recently a DVD-ROM drive which has a higher capacity than the CD- ROM
drive or a CDOR'CD-RWdrive which is witable or rewitable has becone a
standard devi ce nounted on the pPEBIORBPTEORputer. Further, DVD-R and

DVD- RAM dri ves have been nmarketed. Thus, there is no limt to enhancing
performance and function of the optical disk device. Such an optical disk

device W d | o] E ' I agyr. ]
confi gu\rNQHT&%%&T qﬁ‘rﬁée}k b@gﬁgfu \KyiDs lgllﬁévgc’iﬁLﬁngéﬁﬁéogp ' @%WWCG, a
disk 11 is rotatably controlled at a constant |inear speed or a constant
angul ar speed by a spindle notor 12. A pickup 13 irradiates a | aser beam
to a recoedhngcalr fracel ®f the rotating disk 11 while noving radially from
an inner peripheral side to an outer peripheral side of the disk 11, and
data on the -Tl?e present invention relates to an optical disk device

for driving an optical disk such as a compact disk or a compact

disk ROM and a track hold contrel method thereof.

Background Art

In recent years, an optical disk device has rapidly
become a Standérd device mounted on a personal computer and
has become essential as a function of the personal computer
together with a hafd disk. Most of the optical disk devices
were originally compact disk (CD) ROM drives, while recently
a DbVD-ROM drive which has a higher capacity than the CD-
ROM drive or a CD-R/CD-RW drive which is writable or
rewritable has become a standard device mounted on the
personal computer. Further, DVD-R and DVD-RAM drives have
been marketed. Thus, there is no limit to enhancing
performance and function of the optical disk device.

Such an optical disk device will be described below.

FIG. 1 is a block diagram showing a configuration of the
optical disk device. 1In this optical disk device, a disk 11
is rotatably controlled at a constant linear speed or a
constant angqular speed by a spindle motor 12. A pickup 13
irradiates a laser beam to a recording surface of the rotating
disk 11 while moving radially from an inner peripheral side

to an outer peripheral side of the disk 11, and data on the



31 Cctober 2005 recording surface of the disk 11 is read based on a change
of a reflection of the | aser beam A disk surface is spirally recorded with
data called a pit, which is generally referred to as a track. In order to
precisely read out the data on the track, the pickup 13 drives a lens 14
supported by wires within a housing of the pickup 13 perpendicularly to
the disk surface to focus the |aser beamon the disk surface. Based on the
change of the reflected | aser beamfr the disk surface, 3 Qeobelta%8R of
the irradi ated beamon the recording surface of the disk 11 relative to
the center of the track is detected, and the lens 14 is radially

hori zontal ly driven with respect to the disk surface to carry out tracking
control sedcdrtinqesdnbarebefinthe goskt ldnéd rea@adt haseehtoer aofchdmgedat a on
the track. The lens 14 is driven_by a driver IC 17 to control focusing on
the di skof1 a5 atkP nBEséPfo 1458 fFThe data from the di sk surface,
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| ens 14 aﬁthin the pic 3 néeds to nove fromthe inner periphery to
outer pepirphakye16f relg ¢tk as daitieo sl Eps eéFackiwvenhki piskeh 1ethagesare used

for noving the lens 14. One is to nove the lens 14 within the housi ng of
t he pi ckaplé8s lénguphertehklebyi wiresnwuidhdnf eetiotsingoowhitbk phekpipckup 13
is secured, by a feed notor 16, thereb¥ %%£¥2§2t€§ %g@gsléhetggggger W th
t he plckhé perpendicularly to the dis
beam on the disk surface.
Based on the change of the reflected laser beam from the
disk surface, a deviation of the irradiated beam on the
recording surface of the disk 11 relative to the center of
the track is detected, and the lens 14 1is radially
horizontally driven with respect to the disk surface to carry
out tracking control so that the laser beam is positioned
at the center of the data on the track.
The lens 14 is driven by adriver IC 17 to control focusing
on the disk 11 and a tracking servo, to read the data from
the disk surface, and to send the data to an analog front
end IC 18. The data is then transferred via a digital signal
processor IC 19 and a decoder 21 to a host 22.
As described above, the data is spirally recorded, so
that the lens 14 within the pickup 13 needs to move from the
inner periphery to outer periphery of the disk as time elapses.
Two kinds of methods are used for moving the lens 14. One
is to move the lens 14 within the housing of the pickup 13,
and the other is to move a feed 15, to which the pickup 13

is secured, by a feed motor 16, thereby to move the lens 14

together with the pickup 13.



- 3 31 Cctober 2005 Typically, such a nethod is used that the lens 14 is
first noved to follow up the track, and at a point of time when the |lens
14 is noved over a fixed position fromthe center of the housing, the feed
15 is noved by the feed notor 16 thereby to return the lens 14 to the
center of the housing. However, when the pickup 13 is noved fromthe inner
periphery to the outer periphery in conpliance with the data, thedgbckup
13 will deviate fromthe outermost periphery of the disk 21 Qe Py.
Therefore, when the data is not being read, the pick up 13 is not noved
and a current position thereof is held. This processing is called a track

hold processing., In the track hol d [ocessiggj time information on a
position desi F¥® 4G e hEMgGh 3 mesthogAg yged Adhadukhentepoditt v igsdsses

hol d R while t ' t he. dat Ki, cki ' ffected f
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wires 25, 26 wthin a pickup 23. I n reproducing a di having a large
eccentri eift whe Aowxamp| etheheekans 524 § mdlrdyasy vhéhEBelihRotBRUIigNg Of
the pickup 23, radially and horizontally with respect to the disk surface,
and trachkhegetgnttrolr dtsiroarthied ercutl 4sact bhake teatleaserf baanhoaspasi.ti oned
directly above a center line 27 of the data which is periodically waved by
the eccentri cHPYe¥ETrh@h@nsiEhes RigeuR| bpsés. myyedatfirem itheof¥ner anount s

of the | gg%i%%efrryopottr}?e %%Q:teerr periphery in compliance with the data,
the pickup 13 will deviate from the outermost periphery of
thedisk 11 eventually. Therefore, when the data is not being
read, the pick up 13 is not moved and a current position
thereof is held. This processing is called a track hold
processing.

In the track hold processing, time information on a
position desired to be held is set, and if the current position
passes over a set hold position while tracing the data,
kicking is effected for a few tracks toward the inner
periphery.

Inaconventional optical disk device as described above,
as shown in FIG. 2, a lens 24 is supported by wires 25, 26
within a pickup 23. 1In reproducing a disk having a large
eccentricity, for example, the lens 24 is driven, within the
housing of the pickup 23, radially and horizontally with
respect to the disk surface, and tracking control is carried
out sgo that the laser beam is positioned directly above a
center line 27 of the data which is periodically waved by
the eccentricity of the disk as time elapses.

Variation in offset amounts of the lens 24 from the center

in the pickup 23 at this time is shown in the FIG. 3.



in the pickup 23 at this tinme is showmn in the FIG 3. - 4 31 COctober 2005
In FIG 3, a waveform 31 represents a property of a disk having a |arger
eccentricity than a waveform 32. Wien the track hold control is carried
out for a disk having a large eccentricity, for exanple, there is a
possibility of effecting the kicking at a point where the offset amount is

I ncreased as shown by an arrow 33, depending on the timng_ of eff Lng
the kicking. Effecting the kicking whep the lens 24 is Ia@dé$?°%ﬁ§§®%
within the pickup 23 sonetimes causes unstable tracking control after the
ki cki ng. Adverse effects given by the offset of the lens 42 on a servo
control is then shown in FIG 4. Typically, the lens 42 is positioned in
the center of InhRIPi ckup aayafefmmdtlsrephesbasam ArpheRekayert 4 dig ke

focused on g surfgce of a disk 41, The |lens 42 has a function of returning
the refl 8@Védd BedmHITmIFEMEEkC4EY ¢ bhan FQH?VF%E’§F[\/i3r‘?g eW%r?éhtthﬁs.

However, _if the l,ens . of f set .pOSi ti,0 t |, e 43, .t refl ected
bean1froﬁ#?ﬁ% g&?r%22%6§§i§gkg ?8%¥fﬁ%“‘ﬁﬁgh% ggggiggﬁﬁﬁ' gngﬁfg 5 as

shown by.deihed ildings, AHH skBRE1e? Lhatk NG SNV JENET L §Sog positiona
signal fromthe reflected beamof the disk 41, "accurate data cannot be

provi dedetifelrtdmen tde afikseing @ans aspotihat whbeet taekongseer uounk ¢aused to
be unstable. Thus, a problem has been posed. The present invention has an
obj ect sbhgseakedaldsyvéharesdry Bad agsmredd orgpgradbhgneantheot pnévgde an

optical Aok device and q frgeksholel ontiol TRLhed therecl, sooghle of
lens 24 is largely offset within the pickup 23 sometimes
causes unstable tracking control after the kicking.
Adverse effects given by the offset of the lens 42 on
a servo contreol is then shown in FIG. 4. Typically, the lens
42 is positioned in the center of the pickup and refracts
the beam from a laser 44 to be focused on a surface of a disk
41. The lens 42 has a function of returning the reflected
beam from the disk 41 to a light receiving element 45.
However, if the lens is offset and positioned at a lens
43, the reflected beam from the laser 44 deviates from the
lightreceivingelement45asshownbycknxedlines,andsince
a tracking servo generates a positional signal from the
reflected beam of the disk 41, accurate data cannot be
provided with such an offset lens so that the tracking servo
is caused to be unstable. Thus, a problem has been posed.
The present invention has an object solve the above
described conventional problem and to provide an optical disk
device and a track hold control method thereof capable of
preventing runaway during tracking control and carrying out
stable tracking control even if the optical disk has a large

eccentricity.



stable tracking control even if the optical disk has a |arge eccentricity.
- 5 31 Cctober 2005 Disclosure of Invention In order to solve the above
probl em an optical disk device and a track hold control nethod thereof
according to the present invention are characterized in that an offset of
alens is nonitored during track hold, and when the |lens passes over a

track hold position, kicking is effected at a timng the qffset |
mnimzed or at a predetermned timng: just before the of%@ §?gﬂaﬂos

m nimzed, so that the offset is mnimzed at the tinme of tracking contro
and the lens does not deviate at the tinme of shifting to the tracking
control, thus executing a stable track hold processing. Accordingly,
runaway dursdigeaweet @ ickpignddty ol can be prevented even if the optical

disk has a large eccentricity, so that the tracking control can.be carried
out stably. ARToSECEH ' sHONESi EBSadRENE W AN & ai 4 10BF LEAS Hrskent
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pi ckup w Frespect to an optica i SK "whi a’‘recording ne

wherei n it Ol dpr ef AechtKkbakial® idhatfterdF Ekahohdeeant Lol odftcontro
section operates to neasure an offset anobunt of a lens relative to the

center iof ahtepkchkEpmoand ogfddectu rtigy Kirdd inGotten 4 wieas wied leffsset
anount is equal to or smaller than a predeterm ned value. A track hold
control peisived ¢fvern aptfraak Hpdk gosiidelomcdorek hgdt ascedifecteids a& net hod
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just before the offset is minimized, so that the offset is
minimized at the time of tracking control and the lens does
not deviate at the time of shifting to the tracking control,
thus executing a stable track hold processing.

Accordingly, runaway during the tracking control can be
prevented even if the optical disk has a large eccentricity,
so that the tracking control can be carried out stably.

An optical disk device according toclaiml of the present
invention comprises a control section for controlling track
hold of a pickup with respect to an optical disk which is
a recording medium, wherein in order to effect kicking in
the track hold control, the control secticon operates to
measure an offset amount of a lens relative to the center
in the pickup, and effect the kicking when the measured offset
amount is equal to or smaller than a predetermined value.

A track hold control method of an optical disk device
according toclaim 7 is amethod for controlling, in anoptical
disk device, track hold of a pickup with respect to an optical
disk which is a recording medium, wherein in order to effect
kicking in a track hold processing, an offset amount of a

lens relative to the center in the pickup is measured, and



di sk which is a recording nmedium wherein in order to effect kicking in a
track hold processing, an offset amount of a lens relative to the center
in the pickup is nmeasured, and - 6 31 October 2005 the kicking is effected
only when the nmeasured offset ambunt is equal to or snmaller than a
predeterm ned val ue. According to these configuration and nethod, kicking
Is effected in an area where the offset of the lens is the smallest., so
that the offset of the lens is small enough at the tine oﬁ1éﬁﬂ?Q?ﬁ%90§o t he
tracki ng control, which pernits a staBl& track hold processing. The
optical disk device according to claim2 has the control section according
to claim1 which operates to change the predeterm ned value which is

conpar ed tiid Ik ildkei npasue€d ecafdd en13maten dependasgred shesaunbesuf tracks
for the kicking. The track hold control nethod according to claim8 is
the nmet hdé &nmrlihg oo shailher, tikn ek nprbdepeeddnedniveeldie val ue which is

compared with_the neasured offset anmopunt is changed depend[ng_on t he
number of trafRSOESHIRhEKEBRERGCOThESNTESAHAYARS PBRhadd kiekéaIpkinit a
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medi um  wherein in order to carry out tracking after kicking is

a stable track hold processing.

The optical disk device according to ¢laim 2 has the
control section according to claim 1 which operates to change
the predetermined value which is compared with the measured
offset amount depending on the number of tracks for the
kicking.

The track hold contreol method according to claim 8 is
the method according to claim 7, wherein the predetermined
value which is compared with the measured offset amount is
changed depending on the number of tracks for the kicking.

These configuration and method permit a stable track hold
processing without being influenced by the number of tracks
for the kicking and there is only a small offset of the lens
at the time of shifting to the tracking control.

An optical disk device according to claim 3 comprises
a control section for controlling track hold of a pickup with
respect to an optical disk which is a recording medium,
wherein in order to carry out tracking after kicking is
effected in the track hold, the control section operates to
measure an offset amount of a lens relative to the center
in tﬁe pickup, and carry out no tfacking prbcessiﬁg until

the offset amount becomes equal to or smaller than a

predetermined value.



effected in the track hold, the control section operates to neasure an

of fset anobunt of a lens relative to the center in the pickup, and carry
out no tracking processing until the offset anmount becones equal to or
smaller than a predetermned value. - 7 31 Cctober 2005 A track hold
control nethod according to claim9 is a nmethod for controlling, in an
optical disk device, track hold of a pickup with respect to an optical

di sk which is a recording nedi um mhegein in order to cardy @kiEPE2R0RI ng
after kicking is effected in the track hold processing, an offset anobunt
of alens relative to the center in the pickup is mneasured so that no
tracking processing is carried out until the offset anpbunt becones equal
to or smaller A hamek iprkdetentrirnédmedhod. adcrardlimg to ¢hese gonsiguration
and nethod, the tracking processing is carried out in an area where the

of fset  dieined |THs cpa tmed Isiig 4 dst an\ii ek b diigls dgvicanl brackcdkoldol d
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an of f setk &Y i efrd@nsd ral atie e dar it M 1E M cdds 1M, Riflar faveral
times, and effect the kicking when the offset anbunt is reduced each tine

of the nmeaswrenent sawiéhsnralptddet dravitfesl cemger Ant thek pliakdipeaind r ol
met hod for an optical disk device, ) )
measured so that no tracking processing is carried out until
the offset amount becomes equal to or smaller than a
predetermined wvalue.

According to these configuration and method, the
tracking processing is carried out in an area where the offset
of the lens is the smallest, which permits a stable track
hold processing.

An optical disk device according to claim 4 comprises
a control section for controlling track hold of a pickup with
respect to an optical disk which is a recording medium,
wherein in order to effect kicking in the track hold control,
the control section operates to measure an offset amount of
a lens relative to the center in the pickup several times,
and effect the kicking when the offset amount is reduced each
time of the measurements within a predetermined range.

A track hold control method for an optical disk device
according to claim 10 is a method for controlling, in an
optical disk device, track hold of a pickup with respect to
an optical disk which is a recording medium, wherein in order
to effect kicking in the track hold processing, an offset

amount of a lens relative to the center in the pickup is

measured several times, and the kicking is effected when the



according to claim10 is a nethod for controlling, in an optical disk
device, track hold of a pickup with respect to an optical disk which is a
recordi ng medium wherein in order to effect kicking in the track hold
processing, an offset amount of a lens relative to the center in the

pi ckup is neasured several tines, and the kicking is effected when the - 8

31 Cctober 2005 offset anount is reduced each tine of the re
wi thin a predetermn ned range. Accordifg_to these configurgﬁﬁiﬁogﬁgﬁﬁgthod,
the kicking 1is consequently effected just before an area where the of fset
of the lens the smallest, so that shifting to the tracking control occurs
in the area where the offset of the lens is mnimzed, which permts a

st abl e t oddie golagn Ptk dssirrguceseeaphi Eameds § Kk e viess werenit nylttloire] ai m 5
has the control section according to claim4 operates to change the
predeterﬁlﬂﬁfékﬁ?ﬁmﬁﬂﬁ hTR89€onpared with the of fset anpunts neasured
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anounts neasured” several tinmes IS changed dependi ng on the nunber of

tracks bdr thie lldneKitlge shetliebty $§0 theseshontigyr abi ehcandaditibhed, the
kicking is subject to no influence of the number of tracks, and shifting
to the tFaakired eomud becires drea ehareathrepéfsefieodf thet lehst s lens is

m ni m zed, whi.ch per s, a stable )
minimized, w {ch perm?ts a stable track hold processing.

The optical disk device according to claim 5 has the
control section according to claim 4 operates to change the
predetermined value which is compared with the offset amounts
measured several times depending on the number of tracks for
the kicking.

The track hold control method according to claim 131 is
the method according to claim 10 wherein the predetermined
value which is compared with the offset amounts measured
several times is changed depending on the number of tracks
for the kicking.

According to these confiquration and method, the kicking
is subject to no influence of the number of tracks, and
shifting to the tracking control occurs in the area where
the offset of the lens is minimized, which permits a stable
track hold processing.

The optical disk device according toclaim 6 is the device
according to any one of claims 1 to 5, wherein the control
section operates to store a measured maximum offset amount
as an eccentricity amount of an optical disk in use.

The track hold control method for an optical disk device
according to claim 12 is the method such that a measured

maximum offset amount according to any one of claims 7 to



track hold processing. The optical disk device according to claim6 is the
device according to any one of clains 1 to 5, wherein the control section
operates to store a measured nmaxi mum of fset anbunt as an eccentricity
anount of an optical disk in use. The track hold control nethod for an
optical disk device according to claiml12 is the nethod such that a
measured maxi num of fset anmount according to any one of clalns 7 tq - 9 31
Oct ober 2005 11 is stored to be regardgd as an eccentr|C|t@ Ol

optical disk in use. These configuration and nethod permt selecting the
nunber of rotation which is suitable for a disk, and thereby preventing
read errors caused by nechani cal resonance generated by rotating an
eccent ri cl diisk sdtoreditgh epaeda ibedest AThed gy c ey aampwgttofeawh of

t he above configurations and nethods, an offset of a lens is nonitored
during t CRIEFRY d918kdl@hE§She | ens passes over a track hold p05|t|on
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track hold processing no offset of the lens e tine of shifting

to the tpackidig contrehd BrireksDeswisiept imn mécilait8USrEEGnahdess a bl ock
di agram showi ng a configuration of an optical disk device for carrying out
a track beng¢redred oy nethbdngceor giorgnte iEnbbdsreat salhagd Zpefed.he

present As described above, according to each of the above

configurations and methods, an offset of a lens is monitored
during track hold, and when the lens passes over a track hold
position, kicking is effected at a timing at which the offset
is minimized or at a predetermined timing just before the
offset is minimized. Thus, the offset is minimized during
tracking and it is possible to carry out a stable track hold

processing with no offset of the lens at the time of shifting

to the tracking control.

Brief Description of Drawings

FIG. 1 is a block diagram showing a configuration of an
optical disk device for carrying out a track hold control
method according to Embodiments 1 and 2 of the present
invention;

FIG. 2 is an explanateory view of a follow-up operation
of a pickup lens according to Embodiments 1 and 2 of the
present invention;

FIG. 3 is an explanatory view showing variation in offset
amount of a lens during tracking contreol in a conventional

optical disk device;



invention; FIG 2 is an explanatory view of a follow up operation of a

pi ckup | ens according to Enbodinents 1 and 2 of the present invention;

FIG 3 is an explanatory view showing variation in offset anount of a |l ens
during tracking control in a conventional optical disk device; - 10 31
Cct ober 2005 FIG 4 is an explanatory view show ng an effect on servo

control nade by the offset of the lens in the conventional IG 5
i s an expl anatory view show ng varigthgn_jn of f set anountsﬂﬁﬁgmggﬁ@oguring
tracking control in the optical disk evice for carrying out the track
hol d control nmethod according to Enbodinent 1 of the present invention;

FIG 6 is an exEIanatory view show ng a timng of kicking during the
tracki ng cont FéF-atch? (ﬂ%&xlpéaﬁ:@ﬂ'(ﬂﬂ}ﬁéﬁte‘“l S@P“%JHE? apr 8EERF T ‘Hve?rﬁ}t"b‘h FI G

7 is an explan tory, view homn t fse amount qf. a lens
during t FE&KEh a(ﬁﬁﬁ?cﬁy %ﬁﬁ?g % % %8r Cgﬂﬂféﬁf%ﬂﬂfa track
hol d contyg| éﬁgghod accordlng to Enbodlnent 2 of the present invention;
and FIG 8 i M expl anatory vi ew showing a timng of kicking during the

tracking controk. aeergh Rkl ey REdw 8holvikevapiasenhn imeetdaan. Best
Mode for Carrying Qut the Invention An optical disk device and a track hold

control method ofherksis rdapr oseitragkénpodnenos of tthe gpteisent dimkent i on

device for carrying out the track hold control method
according to Embodiment 1 of the present invention;

FIG. 6 is an explanatory view showing a timing of kicking
during the tracking control according to Embodiment 1 of the

present invention;

FIG. 7 is an explanatory view showing variation in offset
amount of a lens during tracking control in an optical disk
device for carrying out a track hold control method according
to Embodiment 2 of the present invention; and

FIG. 8 is an explanatory view showing a timing of kicking
during the tracking control according to Embodiment 2 of the

present invention.

Best Mode for Carrying Out the Invention

An optical disk device and a track hold control method
thereof representing embodiments of the present invention
will be described below in detail with reference to the
drawings.

FIG. 1 is a block diagram showing a configuration of an
optical disk device for carrying out a track hold control
method according to the embodiments, and FIG. 2 is an
explanatory view of follow-up operation of a pickup lens
according to the embodiments.

(Embodiment 1)



wi |l be described belowin detail with reference to the drawings. FIG 1
I's a bl ock diagram showi ng a configuration of an optical disk device for
carrying out a track hold control nmethod according to the enbodi nents, and
FIG 2 is an explanatory view of followup operation of a pickup |ens
according to the enbodi nents. (Enbodinment 1) - 11 31 Cctober 2005 An
optical disk device and a track hold control nmethod thereof according to
Enbodi ment 1 of the present invention_ wll be described. ﬁﬂé?dgb?ﬁgogg

expl anatory vi ew show ng variation im dffset anount of a lens during
tracking control in an optical disk device for carrying out a track hold
control nethod according to Enbodinent 1, and FIG 6 is an explanatory

vi ew showi ng aa toptintg Dididckiagicarang 4 herddladko ng control meehsding to
Enbodinent 1. First in FIG 1, an offset anpbunt of a lens 14 is input from
a pi ckup tineaf ancanatdagaf tonEmbed imenis 1i o tdye AMes evhviententienni nal

of a CPU 21. The CPU 21 can, therefore, recognize the offset anmount and an
of f set difidcl im d#SERéPePens 14 by A/ D converting with software thereof.
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device for carrying out a track hold control method according
to Embodiment 1, and FIG. 6 1is an explanatory view showing
a timing of kicking during the tracking control according
to Embodiment 1.

First in FIG. 1, an offset amount of a lens 14 is input
from a pickup 13 via an analog front end IC 18 into an A/D
converter terminal of a CPU 21. The CPU 21 can, therefore,
recognize the offset amount and an offset direction of the
lens 14 by A/D converting with software thereof.

When tracking control is carried cut using a disk 11
having a large eccentricity, as described above with
reference to FIG. 2, the lens 24 is radially horizontally
driven within a housing of a pickup 23 with respect to a disk
surface and carries out the tracking control such that laser
beam is positioned at the center of data, so that the variation
in the offset amount of the lens 24 from the center in the
pickup 23 is as shown by a waveform 51 in FIG. 5.

As a track hold processing here, the offset amount of
the lens 24 from the center in the pickup 23 is monitored
and when the amount of offset falls within an area 52, kicking
is effected. Therefore, even if kicking is effected at the
moment the lens passes over the area 52 At the worst timing,

the offset amount of the lens falls within a range shown by

an area 53 at the time of shifting to the tracking ceontrol,



beamis positioned at the center of data, so that the variation in the
of fset anobunt of the lens 24 fromthe center in the pickup 23 is as shown
by a waveform51 in FIG 5. As a track hold processing here, the offset
amount of the lens 24 fromthe center in the pickup 23 is nonitored and
when the amount of offset falls within an area 52, kicking is effected.

Therefore, even if kicking is effected at the nonent the | as over
the area 52 at the worst timng, the offset amount of the3ﬁ3ﬁ§&F5%§§5

W thin a range shown by an area 53'afL the tinme of shifting to the tracking
control, - 12 31 October 2005 so that even the disk having a | arge
eccentricity is shifted to undergo the tracking control in the area of a
smal | of Bsethatoevenl the &iskadiblelngacHliany e eadicritanic sy aosherf ttadack hol d

processing, in light of the fact that I_en%tblh of tinme required for Kkicking
depends Gﬁo%n@ﬁégon’ﬁhﬁe?r%ﬁk%ﬁﬁcﬁk%n'ﬁé@lt% '%ﬁi’-’ﬁ@,oév%r?“}a\‘“t ﬁeffrséfﬁge of
set snmm | r the | arger,.nunber of tracks for the

h 52 i I f
Ligkiﬁgegﬂdthgﬁa%jﬁrﬁf?gigfggéFg&W% t of passing over the area
52 at the worgl %hgtﬂgr EPEcgf heel glgﬁ'%tssi?ifg,t He h8RH 24 @lakbgwi thin

t he range shown by an area 53 regardless of the nunber of tracks for the
ki cking ghatheenlgure of shhétiaguieedh&o’ aglikigd aépehds Augehaiched
exanple is shown in FIG 6. FIG 6(a) shows a case of a small nunber of
tracks foumbbhe kifckiragkendan ther daldRing, sevehai fetheekanygeeotfothhe
waveform 61, and when the kicking is effected at a point 64 which is an
end of tRESAaPealBosethéMRildenhdis ProkRT9eT itivPes pEchtaekst LPRe

the kicking and the kicking is effected at the moment of
passing over the area 52 at the worst timing, the offset amount
of the lens 24 can fall within the range shown by an area
53 regardless of the number of tracks for the kicking at the
time of shifting to the tracking control.

A detailed example is shown in FIG. 6. FIG. 6(a) shows
a case of a small number cof tracks for the kicking and an
area 62 is set larger relative to the waveform 61, and when
the kicking is effected at a point 64 which is an end of the
area 62, the kicking is promptly finished becausg of the
number of tracks being small and the shifting to the tracking
control occurs at a point 65. The offset amount of the lens
24 at this time falls within an area 63.

On the other hand, FIG. 6(b) shows a case of the large
number of tracks for the kicking, wherein an area 66 is set
smaller than the area 62 relative to the waveform 61. When
the kicking is effected at a point 68 which is an end of the
area 66, the kicking takes time because of the number of tracks
being large, and the shifting to the tracking control occurs
at a point 69. However, the offset amount of the lens 24 at

this time falls within an area 67 which is equal to the area



nunber of tracks being small and the shifting to the tracking control
occurs at a point 65. The offset anobunt of the lens 24 at this tinme falls
within an area 63. On the other hand, FIG 6(b) shows a case of the |arge
nunber of tracks for the kicking, wherein an area 66 is set snaller than
the area 62 relative to the waveform 61. Wien the kicking is effected at a

point 68 which is an end of the area 66, the kicking take t' b se of
t he nunber of tracks being |arge, the shifting to the™t éi(g‘gt?%?f%@gntrol
occurs at a point 69. However, the of se"t amount of the Iens 24 at this
time falls within an area 67 which is equal to the area - 13 31 Cctober
2005 63, thereby allowing a stable tracking condition to be realized. A
ki cking p®3jttbarebynat lowiirntedy stabhattesehing cloadikiicki ne ilseef f ect ed
in a position shown by an arrow 54 in the waveform 51, the shifting to the
tracki ng €&t seddoes not occur until the offset ampunt of the |ens 24
falls within the rea 53. nsequentL% t he Sgne effect as des ribed in
Dbt W BBt cal

t he begi nni nng1k RS9 bl Yt el (E?T%o%l?%n‘? Va)
di sk device,and éré%ep@e@l Gty géoﬁdf@ﬁghsﬁ&ﬁﬂrﬂ ”%Pt %r@m&) 2 of

t he present mv%ntlon W des e sane |gurat|on as in the

above desafd hedre f5bRds TENERd whlikthagr epr eaented cisinig clohe: rrAinkidead er ence
nuneral s and detail ed descrlptlon will be omtted here. FIG 7 is an

expl anat orot wcewrshowidgtheroffseh amowidt set thembens 24 fallkenwidurimg
tracking control in an optical disk
the area 53. Consequently, the same effect as described in
the beginning of Embodiment 1 can be obtained.
(Embodiment 2)

An optical disk device and a track hold control method
according to Embodiment 2 of the present invention will be
described. The same configuration as in the above described
Embodiment 1 will be represented using the same reference
numerals and detailed description will be omitted here.

FIG. 7 is an explanatory view showing variation in offset
amount of a lens during tracking control in an optical disk
device for carrying out a track hold control method according
to Embodiment 2, and FIG. 8 is an explanatory view showing
a timing of kicking during the tracking control according
to Embodiment 2.

Asdescribed:M1Embodiment]q variation in offset amount
of the lens 24 during the tracking eontrol of a disk having
a large eccentricity is as shown by a waveform 71 in FIG.
7. In a track hold processing here, the offset amount is
measured twice at a fixed interval and, for example, a first
offset amount 74 is compared with a second offset amount 75,
and when the offset amount 75 is smaller than the offset amount

74 and the offset amount 75 falls within an area 72, kicking

is effected. According to this, at the time of shifting to



device for carrying out a track hold control nethod according to
Enbodinent 2, and FIG 8 is an explanatory view showng a timng of

ki cki ng during the tracking control according to Enbodi nent 2. As
described in Enbodinent 1, variation in offset anobunt of the lens 24
during the tracking control of a disk having a large eccentricity is as
shown by a waveform71 in FIG 7. In a track hold processinq}here, t he

of fset anount is neasured twice at a_fixed interval and, fdr @9@%&@8? a
first offset anobunt 74 is conpared‘mﬂﬁh'a second of fset amount 75, and
when the offset anount 75 is smaller than the offset anbunt 74 and the

of fset anobunt 75 falls within an area 72, kicking is effected. According
to this, tafe theadk g ofosbEbL, NG heo of fidet AHméEhober 2AGS lehe tiwkld ng
control, the offset amount of the lens falls wthin a range shown by an
area 79. wiilthdm anotdrege exhaphebyaafii egteafi%et anount 76 is conpared with
a second of fset amount 77, and when the offset anmpunt 77 is_smaller than
the of fset anbBn@l7600GhSaI9%2 MM € hodit TaRSkr &£ TAET AU RselCakBunt 78 is

measur ed _agai_n fr.er. a predet.erpine | xed,interval. w Kl Cki S

ot oot odoatBar s ioty B feaRBin ThRCRehEEEs L Piat R eHe R n ¢ ne
area 73'aﬁﬁﬁﬂEdWW3f§)§$%fle?tthaﬁ %h@adﬁﬁséﬂ“iﬁé@ﬂttﬁstBﬁttE%QQ@ng
control, the offset amount of the lens falls wthin the range shown by the
area 79. wAshdascrEmetdabove, swesrirkethamdiusic es fs |megeuredcadtrinci ty,

the shifting to the tracking control occurs in an area wth an especially
smal | of &§ter whipgleddtiompimed fixed interval. And, kicking is

effected after the offset amount 78 has been confirmed to
fall within the area 73. According to this, at the time of
shifting to the tracking control, the offset amount of the
lens falls within the range shown by the area 79.

As described above, even if the disk has a large
eccentricity, the shifting to the tracking control occurs
in an area with an especially small offset, which allows a
greatly stable tracking condition to be realized.

In another track hold processing, in light of the fact
that length of time required for kicking depends upon the
number of tracks for the kicking, the ranges of the areas
72, 73 are set smaller as the number of tracks becomes larger,
and even if the kicking is effected at a worst timing at the
moment of passing over the areas 72, 73, the offset amount
of the lens can fall within the range shown by the area 79
regardless of the number of tracks for the kicking at the
time of shifting to the tracking control.

In a particular example shown in FIG. 8, when the number
of tracks for the kicking is small, the area is set larger
as an area 82, and when the kicking is effected at a point
84 which is an end of the area 82, the kicking is promptly

finished because the number of tracks is small, and the



greatly stable tracking condition to be realized. In another track hold
processing, in light of the fact that length of time required for Kkicking
depends upon the nunber of tracks for the kicking, the ranges of the areas
72, 73 are set smaller as the nunber of tracks becones |arger, and even if
the kicking is effected at a worst timng at the nonent of _passing over

the areas 72, 73, the offset amobunt of the lens can fall ‘ﬂ% tgﬁ ange
shown by the area 79 regardl ess of the nunber of tracks foﬁ olpgr 4P g at
the time of shifting to the tracklng:%%ﬁtrol In a particul ar exanple

shown in FIG 8, when the nunber of tracks for the kicking is small, the

area is set larger as an area 82, and when the kicking is effected at a
poi nt 84 hihitting stantleadcvdckbrgaceat8d] bdbeukisckitng psiptodpt| yThéi ni shed
because the nunber of tracks is small, and the - 15 31 October 2005
shifting qfcfsterre anciet ngt cone riendctlurshise wipei frlds. wihkinofnsareanount

of the I%g hIS glne falls iﬁthln n area 89, which allows, a stable

t racki ng Con¥PLConatd e pedFpPLE. LEAC ﬁ@gb?ﬂﬁglﬁéﬁ@ LRnke H9rl heeber of
tracks for th Ki al ragt o I et to be
smal l er as ansarég%% qga%% %ﬁﬁ twégﬁlckgﬁglﬁgje fectg%‘lﬂgt(Is g ﬁh

whi ch i s xaR kel ofs tl@rﬁ]eaﬂ:ﬁg’ at B8 Kscéhagatc%tiﬁsﬁldmﬂe%@eté@enunber

of tracks is Iarge and e shifting to the tracking control occurs at a
poi nt 87 smHddeteras tdre axdd s&3, aapdniéhah theskiickengl s& feflflectéd hith t he
area 89, which allows a stable tracking condition to be realized. Further,
during tﬁepﬂﬁaékaﬁOWblﬁhoéés@nn@ndﬂhé'Qhﬁs%ﬁea 83, the kicking takes

time because the number of tracks is large and the shifting
to the tracking control occurs at a point 87. However, the
offset amount at this time also falls within the area 89,
which allows a stable tracking condition to be realized.

Further, during the track hold processing, the offset
amount of the lens is repeatedly measured to store a measured
maximum offset amount 88, to allow an eccentricity amount
of a disk in use to be obtained.

Thus, it 1s possible to limit the number of rotation of
a disk having a large eccentricity, and therefore it is
possible to prevent, in advance, occurrence of read errors
caused by mechanical resonance generated by rotating an

eccentric disk at a high speed.



anount of the lens is repeatedly neasured to store a nmeasured maxi nmum

of fset anobunt 88, to allow an eccentricity anount of a disk in use to be
obtained. Thus, it is possible to limt the nunber of rotation of a disk
having a | arge eccentricity, and therefore it is possible to prevent, in
advance, occurrence of read errors caused by nechanical reseRRBEE2005
generated by rotating an eccentric disk at a high speed. 31 October 2005 -
16 - CLAIMS 1. An optical disk device cdfprising a control section for
controlling track hold of a pickup (13, 23) with respect to an optical
disk (11) which is a recording nmedi ums;s¢haracterized in that in order to
effect kicking in the track hold contr%ﬁ, the control section operates to
nmeasure an offset amount of a lens (14, 24) relative to the center in the
pi ckup several ahiapsicanddeék edévidee dangkding nehen done roflf settanoufbri s
reduced at the time of each neasurenent and a | atest offset anount is
within a predetrelhimepdiragigehod Fheaopitkap dlsk dévi vethceepuealg £6 claim

1, <characterized in_that the control_ section operates to,chan%%g,the
predet er mi fed PRICGEkhi H 8K cobhphr ePHFEh tife oF f SERCORADEAL s FEAETr ed

sever al tigﬁs deggpdiqﬁ.onéﬁy% nunber of tracks for the kicking. 3. A
track hol d“edhtFof™ Wetthod' fof*controlling, in an optical disk device,

track hold of a;pi gkup, (13, &P th cWiespest 9. ap 9Pk 6ahqdiskekdl) Wwhich

is a recording nmedium
the contrcl section operates to measure an offset amount of

a lens (14, 24) relative to the center in the pickup several
times, and effect the kicking when the offset amount is
reduced at the time of each measurement and a latest offset

amount is within a predetermined range.

2. The optical disk device according to <claim 1,
characterized in that the control section operates to change
the predetermined value which is compared with the offset
amounts measured several times depending on the number of

tracks for the kicking.

3. A track hold control method for contrelling, in an
optical disk device, track hold of a pickup (13, 23) with
respect to an optical disk (11) which is a recording medium,
characterized in that

in order to effect kicking in the track hold processing,
an offset amount of a lens (14, 24) relative to the center in
the pickup is measured several times, and the kicking is
carried out when the offset amount is reduced at the time of
each measurement and a latest offset amount is within a

predetermined range.



characterized in that in order to effect kicking in the track hold
processing, an offset amount of a lens (14, 24) relative to the center in
the pickup is nmeasured several tinmes, and the kicking is carried out when
the of fset ampbunt is reduced at the tine of each neasurenent and a | atest
offset anount is within a predeterm ned range. 31 Cctober328@Bber 2005 4-
The track hold control nmethod according .to claim3, characterized in that
the predeterm ned value which is conp ®d with the offset anounts measured
several tines is changed dependi ng on the nunber of tracks for the
ki cki ng.

4. The track hold control method according to claim 3,

characterized in that the predetermined wvalue which is
compared with the offset amounts measured several times is

changed depending on the number of tracks for the kicking.



