1 August 2003 1 SPECI FI CATI ON OPTI CAL DI SC RECORDI NG AND REPRODUCI NG
APPARATUS Fi el d of the Invention The present invention rel ateg, Rt 8gpopti cal
disc recording and reproduci ng apparatus having at |east eithe a tunction
of recording information on an optical disc or a function of reproducing

I nformati on recorded on the optical disc, and in particular, to an optical
di sc recording and reproducing apparatus capable of nore effective tracking
control. Background of the Invention Tracking control in a conventional

optical disc recording and reproshet pgrappapat us W Il be described with
reference to FIG 7. As showmn in FIG 7, this optical disc recording and

reproduci ng appafmatiry, IFISONRECSRII®G amp qurrsbudiRe Apparagiuyll e notor 2
for rotating the optical disc 1, an optical pickup 5 having a tracking
actuator 4 capable of noving an objective lens 3 in a radial direction of
the optical disc 1, to record and reproduce signals on and fromthe optical
disc 1, aFRialckiof dhéveEnseattian 6 for driving the tracking actuator 4, a
tracking error signal generating section 7 for generating a tracking error
signal a from &heplpotesmttecinvestgnal riedemdashet@pan captprekudisc and a
tracking control section 8 for determning a gain, a frequency 1 August
2003 2 chaesarding iand apgprcghadadchapacidnisthavirvguat ebleadt either

a function of recording information on an optical disc or a
function of reproducing information recorded on the optical
disc, and in particular, to an optical disc recording and
reproducing apparatus capable of more effective tracking

control.

Background of the Invention

Tracking control in a conventional optical disc
recording and reproducing apparatus will be described with
reference to FIG. 7. As shown in FIG. 7, this optical disc
recording and reproducing apparatus is comprised of an
optical disc 1, a spindle motor 2 for rotating the optical
disc 1, an optical pickup 5ihaving a tracking actuator 4
capable of moving an objective lens 3 in a radial direction
of the optical disc 1, to record and reproduce signals on and
from the optical disc 1, a trackingdrive section 6 for driving
the tracking actuator 4, a tracking error signal generating
section 7 for generatingba tracking error signal a from a
photodetector signal from the optical pickup 5, and a tracking

control section 8 for determining a gain, a frequency




continuous tracking on the optical disc 1. Here, a tracking control
operation of this optical disc recording and reproducing agg@kﬁkp§ o[l be
described below. 1In the state where the optical disc 1 is rotated %y t he
spindle notor 2, the optical disc 1 ispitradiated with |aser light for
recordi ng/ reproduction which is controlled to focus on the optical disc 1.
The tracking error signal generating section 7 generates the tracking error
signal a based on a photodetector signal fromthe optical pickup 5. Based
on the tracdagreriotisigaad a pghisd ratkragteonstde seciuiored fsupplies
the tracking actuator 4 of the optical pickup 5 with a signal having a
gai n, a fmoequemyowchat aetkingt ion, tdred gpiphask dihardcteristic required for
continuous tracking on the optical disc 1, thereby controlling the tracking
drive sectionHéereo petfackiagtcavkirnd operatiiom ofntBushophiopti dabcdi sc
recordi ng and reproducing apparatus, decentering of the optical disc,
decent er i F§CIEET iamg wRPE o igie pE@arditsts wdldhbhekdesenrtbed kel 9. not or,
an axial offset of the nmotor, or the |ike may cause a focus. controlled
optical spg&tthe shaed vAersssheiopbieal diselsisinihaed &Y AheafR1RdA€k. The
tracking error signal a, which is generated under ihe abaove condjtions, is
shown in EPECIE yra)the RPhedh ‘iihsigl & 1581(:{5)33,13\&?(-% waltgbﬁ‘tae‘?eﬂfi IR an
optical spot on the sa tracé t.he opt.i cal. spot tr S.positions on the
s whi GOk & SEORTHI ) SOBRoR UG Pc AP Mo SO TSt 198 Eert & oFi 78, Fi Gs
8(a) and QR% S%E%égEeﬁigéaH?d'The tracking error signal generating
5 section 7 generates the tracking error signal a based on a

photodetector signal from the optical pickup 5. Based on the

tracking error signal a, the tracking control section 8

supplies the tracking actuator 4 of the optical pickup 5 with

a signal havingagain, a frequency characteristic, and a phase

characteristic required for continuous tracking on the

optical disc 1, thereby controlling the tracking drive

section 6 to perform a tracking operation.

In such an optical disc recording and reproducing
apparatus, decentering of the optical disc, decentering
occurring when the optical disc is chucked onto a drive motor,
an axial offset of the motor, or the like may cause a focus
controlled optical spot to trace across different tracks
instead of a same track.

The tracking error signal a, which is generated under
the above conditions, is shown in FIG. 8(a). As shown in FIG.

8(b), when a center line is an optical spot on the same track,

the optical spot traces positions on the disc which are




Wth the above eccentricity existing, if the on-the- track target is a

spiral track of the optical disc 1, which 1is rotated by th | tor
2, it is disadvantageously inpossible to determine with V\hﬁcﬁ'ﬁ)é)‘%g%ﬁ%ém

timngs in FIG 8 (b) the on-the-track,operation is perfornmed. That is, the

on-the-track operation is randomy perfornmed, and an on- the-track position

on the disc will be an arbitrary one on the disc trace shown in FIG 8 (b)
A drive signal received by the tracking actuator 4 i medi ately before the

on-the- tracke 0peI 8y i Orketl eeenf tAB geAtERI 1ihel herdicse B3anl aged (b)
horizontal ly, so that operations required to maintain the subsequent

tracki ng cord rphtefrébetregacki ng actuator 4 significantly vary dependi ng on
the on-the-track position on the disc. If, for exanple, tracking control is
turned on at awieéntthad FWSvéi edcehtancdaserdxistiiygy andethe ome-tdps+ cal
disc 1, then the on-the-track operation is perforned at a point of tinme
correspondirerk cargdroriera pppipval ofrddle ¢f actkeé ngpercal dssgnal whashshown
in FIG 9 (a), and the tracking actuator 4 is positioned by using a central
portion ofis totahetery thegepiadle meteredce ifodist ddssadiaBhoRRORALIR G
9(b). Then, the tracking actuator 4 is noved dependi ng on the anpunt of
eccent ri ciimpasfs ib e it ot deprrmidianwihe Whichet Fhekt sranesiin FAG-a8kbon

foll owing the eccentri cit}é of the optical disc 1. |In_this case, the
tracking ddtudrtienpraskappesdtir cehtPer LarRgGgust T863 1% pddiQion of its

novenent range over a di stance corr esrponcfli nlg to the anpunt ci)f eccentricity,
t her eby a@fi ?Kf%ﬂFk operation is randomly performed, and an on-

; the-track position on the disc will be an arbitrary one on

the disc trace shown in ¥IG. 8(b). A drive signal received
by the tracking actuator 4 immediately before the on-the-
track operation is free from control if the disc is placed
horizontally, so that operations required to maintain the
subsequent tracking control of the tracking actuator 4
significantly vary depending on the on-the-track position on '
the disc.

1f, for example, tracking control is turned on at a
central position of an eccentricity range of the optical disc
1, then the on-the-track operation is performed at a point
of time corresponding to a shorter period of the tracking error
signal a as shown in FIG. é(a) , and the tracking actuator 4
is positioned by using a central portion of its movement range
as a reference position, as shown in FIG. 9(b). Then, the
tracking actuator 4 is moved depending on the amount of
eccentricity of track to maintain the on-the-track state in
a fashion following the eccentricity of the optical disc 1.

In this case, the tracking actuator 4 moves around the central




appropriate tracking state. If, however, tracking control is turned on at a
maxi mum di spl acenent position of the optical disc 1, then thg, Rt obde-track
operation is perfornmed at a point of time corresponding to a lo er peri od
of the tracking error signal a as showy in FIG 10(a), and the track| ng
actuator 4 is positioned using as a reference position a position distant
fromthe center of its novenent range, as shown in FIG 10(b) . Then, the
tracking actuator 4 is noved around this position depending on the anpount
of eccentrpesiyiohhef ahys mBvR@NY fanddevelt- & ibid tawde sétat ees poadfiaghi on
followi ng the eccentricity of the optical disc 1. In this case, the
tracki ng act uaher aionntes faraaueth tthise pogi t therdbgt acth ffevaimg tée cent er of
its novenment range over a di stance corresponding to the anmount of
eccentri ciatg@r@priaae theckiackisttptaet uator 4 is substantially displaced at
a point A, shown in FIG 10 (b) , resulting in an unstable tracking state
to reduce the ddouhasievesf, theakisekiorpterebrisitgraied om addrtmakimum
tracking control is turned on at a mninmum di spl acenent p05|t|on of the
optical dikkSnlagepentspradssom off the @Pﬁeﬁahgdaépuétror hen ceheapso be
assuned to i ncrease t her ehy di sadvant agxg%{s di m_ni shi n%_ef he accuracy of
e

the trackififerFack s‘P@ﬁéPtl‘Pﬁués iRe; &0 | &t B iPkatCh HelMBvenent range
of the trackin uator 4 belncre btain a stable .tracking
per f or man&E* rb‘“u%Jp +R98% Peﬁﬁ?e&??ﬂ:ﬂ gﬁth[eegﬁﬁ‘c lRL?gﬁ§F°§0%éngi(iopt i cs,
extont  hd %ds%i%fé‘%aﬁiﬁ‘#gﬁ‘%yeaﬁ>?oL%%iéﬁéa%? SRR A hefo prabi em
s that Hﬂ)%Sltloneci using as a reference position a position distant

from the center of its movement range, as shown in FIG. 10(b).

Then, the tracking actuator 4 is moved around this position

depending on the amount of eccentricity, thereby maintaining

the on-the-track state in a fashion following the

eccentricity of the optical disc 1. In this case, the

tracking actuator 4 moves around the position distant from

the center of its movement range over a distance corresponding

to the amount of eccentricity, so that the tracking actuator

4 is substantially displaced at apoint A, shown in FIG. 10(b),

resulting in an unstable tracking state to reduce the accuracy

of the tracking error signal. 1In addition, if tracking

control is turned on at a minimum displacement position of

the optical disc 1, the displacement of the tracking actuator

4 can also be assumed to increase, thereby disadvantageously

diminishing the accuracy of the tracking error signal.

Thus, it is contemplated that the movement range of the
tracking actuator 4 may be increased to obtain a stable

tracking performance, but it is extremely difficult in terms




accuracy of the tracking error signal decreases according as 5 the distance
fromthe center of the novenment range increases. It is an opjg&ist 9603 he
present invention to provide an optical disc recording and reproducing
apparatus that inproves the accuracy and stability of tracking control for
10 an eccentric disc. Summary of the Im&@ntion An optical disc recording and
repr oduci ng apparatus 15 according to the present invention is provided
with control neans for starting center of a novenent substantially at the

by disc reffatdfiies t ragkhagdieant ela %mz%oa&eqﬁ% dANgL-PEadet 3Lk NG
actuator exactly or <center of an eccentricity range Caused 20
Advant aged@yeyens dixgpigeentat 4&hiesi exfemm t hbatccent rscalble nimbankiedy to

20 01, 2, HRRARAARHIE gl o4, b PO o BRI LGS Sont Lol The presen
accuracy of the tracking error signal decreases according as
5 the distance from the «center of the movement range
increases.
It is an object of the present invention to provide an
optical disc recording and reproducing apparatus that
improves the accuracy and stability of tracking control for

i 10 an eccentric disc.
Summary of the Invention

An optical disc recording' and reproducing apparatus

15 accofding to the present invention is provided with control
1means for starting tracking control by positioning the
center of a movement range of a tracking actuator éxactly or
substantially at the center of an eccentricity range caused
by disc rotations.

20 Advantageously, a displacement arising from the
eccentricity of a tracking actuator is substantially
minimized to enable the movement range of the tracking
actuator to Dbe placed within a stable tracking control
range, thereby improving the accuracy and stability of

25 tracking control for an eccentric disc.

The present invention provides an optical disc recording
and reproducing apparatus comprising:

a tracking actuator for performing a tracking operation
for an optical disc;

30 a tracking control section for driving said tracking
actuator to perform a tracking operation based on a tracking

error signal detected from the optical disc; and




placed within a stable tracking control inproving the accuracy and stability
of for an eccentric disc. invention provides an optical disCylsepssiang and
reproduci ng apparatus conprising: a tracking actuator for performng a
tracki ng operation for an optical disc; 30 a tracking control section for
driving said tracking actuator to perfebm a tracking operation based on a
tracking error signal detected fromthe optical disc;, and 1 August 2003
control neans for starting tracking control by positioning the center of a
movenment range @nsd t HRGKNG Fact uatof-exast | t antd at e
center of an eccentricity range caused by dli%%c ?to%ct]?iolxg% \r/?hder?ée%élnl sai%hS
cont rol mzaRlERiResthepeensgrofof rackongment orasiggnadt saigdi natickg fg om

an-eccentrjc error associated with disc _rotations and detects a change
tining corarcgtsl'bao%oﬁ ng 13" Yne‘?@hb%‘?%%%%ln%ﬁ‘agﬁﬁi n??mnggﬁl UEEBFeF_heO%eaﬁPr ed
peri od 10 edder i e rang@ntedbsas oy chose ardoopiohsd AR Wie
control systemat a point of time indicated by said detected timng. us,

tracki g combxstl casabs codasanesy st gy odurofd tmarking herwent r abigpedi ti on
of the disc .eccentricit t her eb%lcE enabl i ngei stable tracking control within a
a

smal | mové&fertt ﬁ%g£¥gp t iR TTREOT T 0 FiRitov & SERE LRI addf tangdisc
stabi lity rafattisd r agki ngecot £0I5 f ghaﬁﬁeec@ﬁﬂiﬁéc K1 sp ity RRG agePugl Y,
e

st abl e tracki n% control can be provi
orhood of a minimum value of the measured period to

neigh
provide such a control as to close a loop of a tracking

) 10 control system at a point of time indicated by said detected
timing.

Thus, tracking control can be constantly stably turned
on at the central position of the disc eccentricity,_thefeby
enabling stable tracking control within a small moVément'

15 rénge of the actuator to improve the accuracy and stability
of the tracking control for an eccentric disc.

Advantageously, stable tracking control can be provided
within a small movement range of the actuator to improve the

accuracy and stability of the tracking control for an

20 eccentric disc.




within a small novenment range of the actuator to inprove the accuracy and
stability of the tracking control for an 20 eccentric disc.1A $£Q§§632003 7
Preferably, the control neans conprises: a cross-track genera% ng circuit
for generating a cross-track signal for_a track error signal having a
periodicity that provides synchronismwth rotation of a notor for rotating
the 5 optical disc; neasuring neans for neasuring a period of the
cross-track signal; detection neans for detecting a neighborhood of a

m ni mum val ue dreferaReY odthan@oRt nalacRears t CAMBY ig@ser a2 | ngosis-duiacH or
conmmrandi n g | ont L.QD tart the tracking operation at
10 a poi n%eg{éeﬁ%ér%e@(%#%%%%ﬁd#%% é%ﬁ%kgeﬁégg (5:rr‘tnoososd't01fa alﬂes’lg{’ﬁ?rr&ﬁ?/aar ue
of the permiredtk Thitsrod hescgnslol hawang i & Grpall® @f et abhget r aciNGes
control. Preferably, generation nmeans 'is provided for generating a
rotation SYREAEGHIAThg witdhalretirtsiarehrahi stn ihekor ot &pkonrotBtdhat he ot or
for rotati . opt | cal _di .and erein the control nmeans is.configqured
to con%riggqégiauékégth%gégﬁFé g ég; %ré%%i%@aiPrbpgs@gﬁﬁrﬁﬁés? g %¥om an
eccentri ccregeoit raa%kso0ckayad 1w t hadt setLohat ifein s det®ot | NGLItel R | ons

bet ween nmeasured positions of maxi rum and m ni nrum val ues of 20 the period
and a pospﬁilgll?bétr%@lﬂdch athe & otwiTHamm sywichteoni @f ngtBegnaerisdgenendt ed, and

LoD, BEREn T A0S LGB IRTRLY, bl en Bt e b goR el e
nei ghbor heedckfingheonittdslinsydt énotot ha-Aer i Pde B2SRking operation at
10 a point of time corresponding to the neighborhood of the
minimum value of the period. Thus, the control means is

capable of stable tracking dontroi.
Preferably, generation meansiis provided for generating
a rotation synchfonizing signal.in synchronism with rotation
15 of the motor for rotating the optical disc, and wherein the
control means is configured to comprise measuring the period
of a tracking error signal arising from an eccentric error
associated with disc rotations; detecting correlations
between measured positions of maximum and minimum values of
20 the period and a position at which the rotation
synchronizing signal is generated, and storing- these
correlations in a memory; and closing the loop of the
tracking control system at a point of time corresponding to
the neighborhood of the minimum value of the period, based
25 on a counted number from a measuring reference point of the

rotation synchronizing




25 on a counted nunber froma neasuring reference point of the rotation
synchroni zing 1 August 2003 8 signal. As described above, tth&?ﬁpkﬁ&?nent
stenming from eccentricity of the tracking actuator is substantially

m nim zed, and tracking control can alsg be turned on at the central
position of disc eccentricity based on the counted nunber fromthe
nmeasuring reference point of the rotation synchronizing signal, thereby
enabling stable tracking control within a small novenent range of the
actuator. dignpart ixsldescribedeaalsane, ditse dievpiarsemest ad t edmuwnghdubmbei ng
renoved, the second and subsequent tracking control operations can be

per f or ned dncemheial tpgodnd heuttpack iy aacteatkr ngst smbsd agitgial 1 pased on
the stored count value. This configuration can achieve stable tracking
control anrtipievesd, FrPaarackoxecaanorobicama ifodes§usghegetdcitnfhehe
correl ati ons between the neasured positions of the maxi num_ and m ni mum
val ues of qafetprl}ipRIs b iPAeCfr déRFnGCELNSE i§iiivalbasht Ahe R FRBRedt Wwhi ch
the rotation synchronizing signal, is generated and of storing these
correl atid‘d%“k?%fafﬁ%%ﬂ}? BEREN DK (5 DEFORRCE PRENEY i & ﬁgcti%aﬁl?g a

b ock 1 LSO 19, Lhe conty owralian, o, o8 Lesky B¢ Leard: 1o and

LS o) Sy S BLET DGR R%abDERRRY SO S Bl UL 1,
particular, if the same disc remains installed without being

b removed, the second and subsequent tracking control

operations can be performed by generating and outputting a
tracking timing signal based on the stored count value. This
configuration can achieve stable tracking control and prevent
repeated execution of the process of detecting the
correlations between the measured positions of the maximum
and minimum values of the period of the tracking error signal
and the position at which the rotation synchronizing signal

is generated and of storing these correlations in a memory.

Brief Description of the Drawings

FiG. 1 is a block diagram showing the configuration of
anoptical disc recording and reproducing apparatus according
to Embodiment 1 of the present invention;

FIG. 2 is a block diagram showing the configuration of
a minimum eccentricity detecting section according to

Embodiment 1;




9 FIG 3 is a diagramshowi ng a signal waveform and data concerning
essential parts of tracking control according to Enbodimenty ;.50 is a
fl omchart showi ng a process operation of a nininun1eccentricit% detecting
section according to Enbodiment 1; ElI@ 5 is a bl ock diagram show ng the
configuration of an optical disc recording and reproduci ng appar at us
according to Enbodinent 2 of the present invention; FIG 6 is a diagram
showi ng a signal waveform and data concerning essential parts of tracking
control accordfFng.t8 EsbaddiregtaR; shb®ing assaghhdckadiefgpramashbwiata t he
configuration of a conventional optical disc recording and reproducing
appar at usgoRk@rriirne es sthiratgr ainpshovd g & riacada g fcoart pl iacadorshiotg ton a di sc
observed when rotation of an optical disc is decentered; FIG 9 is a

di agr am sBEomiodg mentoviement of an actuator observed when a tracking
operation is started at an appropriate position; and FIG 10 is a diagram
showi ng a noveFRefit 6fishe htevahart 6BOWHREdawAERCESES: APIELHF isPerdd i%on i s
started at ~an unstable position. Description of the Embodi nents 1 August
2003 - 10MiPATYS @A eni5EC R o BE RG ARG ﬁﬁﬁﬁiﬂﬁﬂ%@F%ﬁﬁéPStE@

Embodiment 1;

FIG. 5 is a block diagram showing the configuration of
an optical disc recording and reproducing apparatus according
to Embodiment 2 of the present invention;

FIG. 6 is a diagram showing a signal waveform and data
concerning essential parts of tracking control according to
Embodiment 2;

FIG. 7 is a block diagram showing the configuration of
a conventional optical disc recording and reproducing
apparatus;

FIG. 8 is a diagram showing a trace of an optical spot
on a disc observed when rotation of an optical disc is

decentered;

FIG. 9 is a diagram showing a movement of an actuator
observed when a tracking operation is started at an
appropriate position; and

FIG. 10 is a diagram showing a movement of the actuator
observed when a tracking operation is started at an unstable

position.

Description of the Embodiments




according to the present invention wll be described based on specific
enbodi nents. (Enbodi nent 1) An optical disc recording and r epRQ ¢bhEs
apparatus according to Enbodinent 1, shown in FIG 1, has a tracking
actuator 4 for performng a tracking.opgration for an optical disc 1, and a
tracking control section 8 for driving the tracking actuator 4 to perform
an tracking operation based on a tracking error signal a detected fromthe
optical disc 1, simlarly to the above conventional exanple, but differs
therefromin that optigal ndbseceenbriddiny airt estprgdsechyoapplriasus ovi ded
whi ch controls a central position of a novenent range of the tracking

act uat or Aaexacdiygotosthet pnesahlty inwenthercentldr baf dars cacideed rbasegd range
caused by disc rotations. As shown in FIG 2, the mninumeccentricity

det ect i ng orseappe©nf Oci smbodpmiesdd .of a cross-track signal generating

circuit 10 for generating a cross-track signal for a tracking error signal
a having a peri(éaibsidiymematl pr ovi des synchronism with rotation of a spindle
notor 2 for rotating the optical disc 1, a cross-track period neasuring

circuit 11 act PgoRsiqahstksAgr AEARS NG REhSRNERTE HRY | BBPBFALRE
Cr 00 Lok AL 2 HEBSULEC Per| Od I el uS dotecting dhrgut 1o
0ot DO 80 g1 LACKLRO TS0 SSNGLALL Bdr Ol Lol o S c0ATRNC 1o
of time 1 Auust, 2003 a HackhGP RSP §8:£188' §NPBENARY g hdr i mum

3 tracking actuator 4 to perform an tracking operation based

on a tracking error signal a detected from the optical disc

1, similarly to the above conventional example, but differs

therefrom in that an minimum eccentricity detecting section

9 is provided which controls a central position of a movement

range of the tracking actuator 4 exactly or substantially to

the center of an eccentricity range caused by disc rotations.

As shown in FIG. 2, the minimum eccentricity detecting
section 9 is comprised of a cross-track signal generating
circuit 10 for generating a cross-track signal for a tracking
error signal a having a periodicity that provides synchronism
with rotation of a spindle motor 2 for rotating the optical
disc 1, a cross-track period measuring circuit 11 acting as
measuring means for measuring a period of the cross-track
signal, a measured period minimum value detecting circuit 15
acting as detection means for detecting a neighborhood of a
minimum value of the period, and a tracking timing generating

circuit 17 for commanding the tracking control section to

perform the tracking operation at a point of time




period. The operation of this optical disc recording and reproducing
apparatus will be described below. To nove an optical spot OInA&%’L%tQG%ﬂ cal
disc 1 at a certain |inear speed, the optical disc 1 allow ng the recording
and reproduction of |aser light for-reproduction/recording which is
controlled to focus on the optical disc 1, the spindle notor 2 is used to
rotate the optical disc 1. During rotations, the optical disc 1 is
irradiated with the focus-controlled Ilaser light. The optical spot on the
optical dicexrrkspridinsge omebnrhiyeckesvdd Dytlee phiotiodet ecdlue of £ arhept i cal
pi ckup 5. The tracking error signal generating section? generates the
tracki ng @erdrodi gnal a based on a photodetector signal fromthe optica
pickup 5 to output it to the tracking control section 8 and the m ni mum
eccentricity déhecpperasdsn orf thigheptigaki Adser re@coding anflas such a
waveform as shown in FIG 3(a) due to disc decentering. The operation of
the m ni nigPECEARINITiapPyeatEsi Wgllsde idafrifgd bReleYpl ained with
reference to an eccentricity detecting process flowhart, shown in FIG 4.

Based on the tFAcKYR 3 PBE1SANEPOR, Ot hESCPBELCR! 4LkSC deRbrafEtd it cuit 10
gener at o=, 3yt 2 SLose ek Sanal g 39N oS bl B e
L oA BT o 5L B Y 90t A0ebel AR SRRl
and 1" f?[—: ce&%'roﬂg&ttacl fBE%%eéﬁit'?r% optical disc 1, the spindle motor

) 2 is used to rotate the optical disc 1. During rotations,
the optical disc 1 is irradiated with the focus-controlled
laser 1ight. Theoptical spotontheoptical disc1 is focused
on and received by a photodetector of an optical pickup 5.

The tracking error signal generating section 7 generates
the tracking error signal a based on a photodetector signal
from the optical pickup 5 to output it to the tracking control
section 8 and the minimum eccentricity detection section 9.
The tracking error signal a has such a waveform as shown in
FIG. 3(a) dﬁe to disc decentering.

The operation of the minimum eccentricity detecting
section 9 will be explained with reference to an eccentricity
detecting process flowchart, shown in FIG. 4.

Based on the tracking error signal a, the cross-track
generating circuit 10 generates such a cross-track signal as
shown in FIG. 3(b), via a comparator or the like at a certain

threshold. The cross-track signal has the same period as the

tracking error signal a and is composed, for example, of a




The cross-track period neasuring circuit 11 uses a counter to neasure a

period of the cross-track signal generated by the cross-tr '
generating circuit 10. Specifically, a rising and falling gﬁégékg?@¢%e

cross-track signal and a reference ftrgq@uency generator for generating a
hi gh frequency sufficient to nmeasure the period of the «cross-track signal
are used so that the counter or the like is used to determ ne how many

pul ses fromthe reference frequency generator are neasured between these
edges. Thilsinzpyrésgandd &dgstadp Spreshenved nbyl G ”4andhé 1gerficad edsy he
cross-track signal is nmeasured as shown in FIG 3(c). FIGS. 3(a) to (d) are
i | lustrat etiightahepsanessiimg.scale. A circuit for determining if a neasured
period value exceeds a set-value, 12, deternm nes whether the period
measur ed by t h€he esag-akapkr podiodt ae@smimigcidicifuitillensesd® an
external |y set value. This corresponds to step S2, shown in FIG 4. Wen it
i s det ect WP HILSY epO SRERRHEL €t He PaTEldirel Pee i @HCFS-LARGE: StiiiRt he set

val ue, the process_  determnes a reference pgint P1, shown in F|G _3(c),

without BreRRIARY (RY stRp SBOSA-FEASH E49péri §8TEGAN1TD ekt hubPval ue
e o1 5 5811 45 8 e e O R, A0

ds. t t S3 ' 1G 4. 1 t 03 - 13 kL i t
Cortespons, o £150,  WU0 L LS e BN 800 e JcMikhl 500
step S3, g X AURYNG QLirriRg R SR LAIL O hS PEESLE gd i Obtain the

reference
- cross-track signal are used so that the counter or the like

is used to determine how many pulses from the reference
frequency generator are measured between these edges. This
corresponds to step S1, shown in FIG. 4. The period of the
cross~-track signal is measured as shown in FIG. 3(c). FIGS.
3(a) to (d) are illustrated on the same time scale.

A circuit for determining if a measured period value
exceeds a set-value, 12, determines whether the period
measured by the cross-track period determining circuit 11
exceeds an externally set value. This corresponds to step
S2, shown in FIG. 4. When it is detected at step S2 that the
measured period is larger than the set value, the process
determines a reference point P1, shown in FIG. 3(c), without
branching to step S3.

A measured period equal to a maximum value determining
circuit 13 determines whether the period measured by the
cross-track period measuring circuit 11 has a maximum value.

This corresponds to step S3, shown in FIG. 4.




point Pl shown in FIG 3(c) as described above. A neasured period direction
detecting circuit 14 detects whether the period being nmeasurgehfdy2ddte
cross-track period mneasuring circuit 11 is increasing or decreasing. This
corresponds to step S4, shown in FIG- 43 It is detected whether the period
measured after the reference point Pl is decreasing, that is, the frequency
Is increasing. Specifically, the neasured value is stored in a storage
device or the like n tinmes to determne, n tinmes, whether the period
decreases as thé itnes eloapdesecThel atasuepd Dehiasdt hemensuvad rereedct i ng
circuit 15, determ nes whether the period neasured by the cross-track

peri od neangders ciheuset 1tahas, atheni BEmsE&Pué3 /Thi faxdFuespiohde @6 step
S5, shown in FIG 4. It is determ ned whether the period neasured after the
ref erence the MmeFBUrehPprigdt Hé MatisrmdRed ue® ThBadnthemiEASFEREet he
period corresponds to a maxi numvalue of the frequency, and the start of a
decrease PRiMtedientiowRahd Fﬁg-p§d§@gé“bfd?%%rh?ﬁ&nﬁhgv§alue of the period.

Doopl e @ STal | SouNL el SRS LR, oo a0l 2 cortenppds da pe
clrout 10 s o5 A1 IRRdes o AL IE UL R L Ao Rt gD of
o0 et BRSO bt D TR PR, excasdielbengnl e, 11
direction det @Il {GULtepds4@NdH in FIG. 4. It is detected
whether the period measured after the reference point Pl is
decreasing, that is, the frequency is increasing.
Specifically, the measured value is stored in a storage device
or the like n times to determine, n times, whether the period
decreases as the time elapses.

The measured period minimum value detecting circuit 15,
determines whether the period measured by the cross-track
period measuring circuit 11 has a minimum value. This
corresponds to step S5, shown in FIG. 4. It is determined
whether the period measured after the reference point Pl
exhibits the minimum value. The minimum value of the period
corresponds to a maximum value of the frequency, and the start
of a decrease in frequency means the passage of the minimum
value of the period. Despite a small amount of elapsed time,

a point P2 corresponds to the minimum value of the period as
shown in FIG. 3.
A measured time managing circuit 16 measures and manages

the time after the start of operation of the measuring/

determining/detecting circuit in the circuit 12 for




measured period m ni num val ue detecting circuit 15. The tracking timng
generating circuit 17 outputs a tracking timng signal to thﬁué&ﬁ%bbfg
control section 8 at a point P2, shown in FIG 3 (c) . This corresponds to
step S6, shown in FIG 4. At the pointipP2_shown in FIG 3 (c) , the
tracking control section 8 outputs a signal to the tracking drive section 6
so as to position the tracking actuator 4 for tracking. Based on the signal
fromthe tracking control section 8, the tracking drive section 6 supplies
the tracki dgtactiationg if tife nleasapta d ple riiockepc Sedsttha seitgival 1 sy ithge a
gain, a frequency characteristic, and a phase characteristic required for
cont i nuousméaackiedg peir ifolte nddsimuhnvahue deteerting dioopaiof A3t r &blkei ng
control systemis closed. In this manner, tracking is carried out for the
tining atmeasupedrpePdoshalureat FoG d8teckingseiteatitt rlekbki agdcoherol is
turned on at a central position of an eccentricity range of the optical

di sc 1. Thueasuredapkirigdopeininegn valper detecd img £ gt ofStime
corresponding to a shorter period of the tracking error _signal a as shown
in FIG 9 (a), HHR $RCkipdckifAg actIfRFaYing PoEFEAsndd QLRI c®ntra
position S novenent ran%%&as a reference position_as shown in FlIG

9(b) and ;ﬁ%a%?éEﬂiﬁgméesuaﬁa e FBFelracpendi RGRGRCthE SCaniineg 81
Funed- on ot Re Heneshpsa At S8 Lk b IR oty S HE S PRe 0ot ¢ e
gg;:ggligé%ﬁ égcﬁﬁﬁg&gtngty, the tracking actuator 4 can nmintain an

. At the point P2 shown in FIG. 3(c), the tracking control
section 8 outputs a signal to the tracking drive section 6
so as to position the tracking actuator 4 for tracking.

Based on the signal from the tracking control section
8, the tracking drive section 6 supplies the tracking actuator
4 of the optical pickup 5 with a signal having a gain, a
frequency‘characterisﬁic, and a phase characteristic
required for continuous trackingonthedisc. Inthismanner,
a loop of a tracking control system is closed.

In this manner, tracking is carried out for the timing
at the point P2 shown in FIG. 3(c), so that tracking control
is turned on at a central position of an eccentricity range
of the optical disc 1. Thus, a tracking operation is
performed at a point of time corresponding to a shorter period
of the tracking error signal a as shown in FIG. 9(a), and the
tracking actuator 4 is positioned using a central position
of its movement range as a reference position as shown in FIG.

9(b) and the tracking actuator 4 is moved depending on the

amount of eccentricity of the track, thereby maintaining the




state because it is noved around the central position of its novenent range
over a distance corresponding to the amount of the eccentrighflyist W this
configuration, the tracking control can be constantly stably turned on at
the central position of the disc eccentsricity, thereby enabling stable
tracking control wthin a small novenent range of the actuator to inprove
the accuracy and stability of the tracking control for an eccentric disc.
(Enmbodi nent 2) An optical disc recording and reproduci ng apparat us
accordi ng twn&tbodi seate2p fshdwn tiradk Gnba fasheps filodmavhieng opitécal di sc
recordi ng and reproduci ng apparatus according to the above Enbodinent 1 in
t hat generet¢emtneanty18fi $hepoptidmil fdisgeher ATPYrALnatLayi dhe
synchroni zing signal b in synchronismwth rotation of the spindle notor 2,
whi ch act stragkhngpeetufsprr ¢t SAMdna Het dpk i 8| AEPEEPT 1@t it aFatnNd ni ni num
eccentricity detecting section 19, acting as control neans, , has, in
addi ti on tFate Hearusonid ¢6 RPNESUATOSPENtRECFR)tradt BEFLRGC8LE| bRS9
according to the above Enbodi ment 1 functions to(ﬁg{ect cqgrelatio S
bet ween mERNARRNHOSRRIBRVEES 2 ndkf hARCENGOML PRI 4P o %?J‘B‘?‘FBS of the
tracki ng eQrd{]or sié;nal arising froman eccentric error associated with disc
rot ati ons Hnd € pBSFERBRLGE SWhi ch the rotation synchronizing 1 August 2003 -
16 signal b is,.generated, tp. .t hes orrel ati ons . i y nd to
WA R S BT BRE s bR ST R R bR ol B b

cl ose the | oop img”cC r system poi n

correspondigyk £ {1\¢ DELGPPOLRPAEObnt B¢ Whidl Betral position of the
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disc eccentricity, thereby enabling stable tracking control
within a small movement range of the actuator to improve the
accuracy and stability of the tracking control for an
eccentric disc.

(Embodiment 2)

An optical disc recording and reproducing apparatus
according to Embodiment 2, shown in FIG. 5, differs from the
optical disc recording and reproducing apparatus according
to the above Embodiment 1 in that generation means 18 is
provided for generating a rotation synchronizing signal b in’
synchronism with rotation of the spindle motor 2, which acts
as amotor for rotating the optical disc 1 and in that aminimum
eccentricity detecting section 19, acting as control means,
has, in addition to the functions of minimum eccentricity
detecting section 9 according to the above Embodiment 1,
functions to detect correlations between measured positions
of maximum and minimum values of a period of the tracking error
signal arising from an eccentric error associated with disc

rotations and a position at which the rotation synchronizing




val ue of the period, based on a count nunber fromthe reference point P1,
which is used as a neasuring reference point of the rotatiqqA%%@pfﬁéynzing
signal b. The generation neans 18 conprises an FG ( Frequency nerat or)
sensor 18a for obtaining a rotation sighal for the spindle notor 2 and a
spindle rotation synchronizing signal generating section 18b for generating
a rotation synchronizing signal b such as that in FIG 6(e), which
synchroni zes with rotation of the spindle notor 2 generated by the FG

sensor 18gighhe WA’ gtheralkdthts sait€dhediescoreedudiingsait a mepoaduci ng
apparatus will be expl ained. The tracking error signal a shown in FIG 6(a),
the crossnfireckcsbgaathehvwbpi of ke 6fbrkiagdcbherpérsgdteat at shawn in
FIG 6(c) are generated as in the above Enbodinent 1, and detail ed

descri pt i poihherftfimescdhnsspontiied. t As hennehghhbohecEndb dieemi nimurthe
maxi num val ue of the period of the cross-track signal shown in FIG 6 (b)

i s detectedluerof hberpériededamrdonr ciosindenenbed byoméher nehengn@eet her

t he measured period exceeds the set value, thereby detecting the point P2
corr esporplp HEttR!  eh idh gisbuskdods o meRs yy M anrRisrgnee & ke qfeith®l. Thi s
enbodi nent stores the position of the rotation synchronizing signal b

gener at edc ®Yatkhens FYRGINE AN Hre 19M8§uBr 2003 - 17 synchroni zi ng si gna

generating section 18b upon the detection of the point P2. In storing the
position of tH&'e reeREFBhISPnERASS Zith S YIRST €D, aghEGcéEr‘fF%W and the

disc Generator) sensor 18a for obtaining a rotation signal for the
spindle motor 2 and a spindle rotation synchronizing signal
generating section 18b for generating a rotation
synchronizing signal b such as that in FIG. 6(e), which
synchronizes with rotation of the spindle motor 2 generated
by the FG sensor 1l8a.

The operation of this optical disc recording and
reproducing apparatus will be explained.

The tracking error signal a shown in FIG. 6(a), the
cross-track signal shown in FIG. 6(b), and the period data
shown in FIG. 6(c) are generated as in the above Embodiment
1, and detailed description thereof is thus omitted.

As in the above Embodiment 1, the maximum value of the
period of thecross-track signal shown in FIG. 6(b) is detected
or the reference point Pl is detected by determining whether
the measured period exceeds the set value, théreby detecting
the point P2 corresponding to the neighborhood of the minimum
value of the period.

This embodiment stores the position of the rotation

synchronizing signal b generated by the spindle rotation




position can be correlated with each other by setting a pulse position of
an arbitrary initial rotation synchronizing signal as a reprgﬁﬁgzg@j nt
(for exanple, the reference point Pl) and enpl oying for countihg a counter
that uses the nunmber of pul ses per rotlgti-on as an upper limt. The storage
of the position of the rotation synchronizing signal b corresponds to
storage of the count value of the rotation synchronizing signal b up to the
position of the point P2 in a storage device such as a RAM (Random Access
Menory) weichrosiasnghe igmedr ygendit & iBgshens ianwdBéf syppoftdout one
rotation period. Consequently, the period data shown in FIG 6(c) has two
m ni num petdtricvabnesf Thespoand PRe cdmnstedling dthe mEHbEhen PR thRich is
a mni mum period value, and the count value of a point P3 that is the next
M ni mum perd Rt Yan FnERrembz 1ng skehad £2 e theoRPERE ¥313e aRhiREnd peFi od

value by 1/2 rotation pulse. The second count val ugﬁ%s arithmetically
det er ni ne®OSHELAREGRR BE AEFELARTES WAl ©IGN REBRE ks eddddd e heScount

I bei d, the t Ki tim ' | . sh in.FIG. 6(d) i
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of "the di $5sition of the rotation synchronizing signal b corresponds
to storage of the count value of the rotation synchronizing
signal b up to the position of the point P2 in a storage device
such as a RAM (Random Access Memory) which acts as the memory.
. FIG. 6 shows a waveform of about one rotation period.
Consequently, the period data shown in FIG. 6(c) has two
minimum period values. These are the count value of the point
YP2, which is a minimum period value, and the count value of
a point P3 that is the next minimum period value and that is
separate from the first minimum period value by 1/2 rotation"
pulsé. The second count value is arithmetically determined
and when the determined count value becomes equal to the count
value being measured, the tracking timing signal shown in FIG.
6(d) is generated and output to the tracking control section
8. After the tracking timing signal has been output, the
tracking operation is performed to close the loop of the
tracking control system as in the above Embodiment 1.

With this configuration, similar effects to those in

Embodiment 1 described above can be obtained even based on




eccentricity, thereby enabling stable tracking control wthin a small
novenent range of the actuator to inprove the accuracy and.ﬁA&%E{'&xsof
tracking control for the eccentric disc. Further, since this ehbodi nent
stores the count values correspondifgigo-the two m ni num period val ues
appearing during one rotation as shown in FIG 6 (c) , if the sane disc
remains installed wthout being renoved, the second and subsequent tracking
control operations can be perforned by generating and outputting the

tracki ng thei ogustgdalumhewt rdmt FeG ebédenbageali nh Pdnef dfhe e tatararel count
val ues wthout the need to detect the period of the tracking error signal

a. This cewhicduoatizmimg snigrdl dve tsragkéngraerRtrglceanr Be cang tanddsent
repeat ed execution of the process of detecting the correlations between the
neasur ed pégbdivortdirgied mn afxthanrend malniRAfm R eRE okhehd1ig6ri od of the
tracking error signal a and the position at which the, rotation

synchr oni 2FRENtLIIGHAY b tRepepyr ahal]l I st ri R fhREeC8B et i ons in

t he menor y. bn additig?, this optical disc recordiqg)a d re roducigﬂﬁ

appar at us"&ERIPdRnEF e b ERPYHERRRAt L3N AGsC At S &G MO o T PTGV At at el y
[ t .t Ki -0l der . ' ti t. i ke.

Spect 1 caf Py rarananf SCRBLBAFTITE Stk bpd e Tr ok Yo bt 6 Rl 4 i

also 1 Auggg% 2003 - 19 vibrated to vary the tracking error signal a; that
is, an eléenment (vibration) other than the eccentric conponents associated

with disc rotapippgets gdfed tRikhembbAdkicd® 8tb%es the count values
y corresponding to the two minimum period values appearing

during one rotation as shown in FIG. 6(c), if the same disc
remains installed without being removed, the second and
subsequent tracking control operations can be performed by
generating and outputting the tracking timing signal shown
in FIG. 6(d) based on one of the stored count values without
the need to detect the period of the tracking error signal
a. This configuration can achieve stable tracking control
and prevent repeated execution of the process of detecting
the correlations betwéen'the measured positions of the
maximum and minimum values of the period of the tracking error
signal a and the position at which the rotation synchronizing
signal b is generated, and of storing these correlations in
the memory.

In addition, this optical disc recording and reproducing
apparatus according to Embodiment 2 has an excellent effect
of accurately carrying out tracking control even under

extraneous vibration or the like. Specifically, when this

apparatus is vibrated, the tracking actuator 4 is also




signal a, resulting in incorrect tracking control. If, however, the first
tracking control has been executed w thout any adverse effechgq,Rtonddration
and this apparatus is vibrated during the second and subsequeﬁ% t racki ng
control of the same disc, the trackinggooperati on can be accurately
performed w thout being adversely affected by the vibration. As described
above, the optical disc recording and reproducing apparatus conprises the
control neans for starting tracking control by-positioning the center of
the novermerbrabhadetof valmg thackimygrlacigatoroexadghnlorm; suest aigj ahhy at
the center of the eccentricity range caused by disc rotations. Thus,

tracki ng cokement canibsatdnst)amther sthebl yther eedeotrac Compogenta$é position
of disc eccentricity, thereby enabling stable tracking control within a
smal | noiTRIELrbaderidih discatetatépnisolis ddre tththgckurakyngreirrerabi l ity
of tracking control for an eccentric disc. Simlar effects can be obtained

i f the cort¥¥2heansrEUlEdADi dir A TRIG UFE2EhenPeFPEF LG -t hé ftr acki ng
error sigqal arising froman eccentric error associated with the disc
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2 performed without being adversely affected by the vibration.
As described above, the optical disc recording and
reproducing apparatus comprises the control means for
starting tracking control by-positioning the center of the
movement range of the tracking actuator exactly or
substantially at the center of the eccentricity range caused
by disc rotations. Thus, tracking control can be constantly
stably turned on at the central positionof disc eccentricity,
thereby enabling stable tracking control within a small
movement range of the actuator to improve the accuracy and
stability of tracking control for an eccentric disc.
Similar effects can be obtained if the control means is
configured to measure the period of the tracking error signal
arising from an eccentric error associated with the disc
rotations and to detect the change timing corresponding to
the neighborhood of the minimum value of the measured period
to provide such control as closes the loop of the tracking

control system at the point of time indicated by the detected

timing.




periodicity that provides synchronismwth rotation of the notor for
rotating the optical disc, the measuring neans for neasuringaidiatpesd od of
the cross-track signal, the detection neans for detecting the hei ghborhood
of the m ninum value of the period,-a€@ the tracking timng generating
circuit for commandi ng the tracking control section to start the tracking
on operation at the point of tinme corresponding to the neighborhood of the
m ni mum val ue of the period. Thus, the control means is capable of stable
tracki ng contréP. 38sddridimg tthe teenpredeneansy dft icompE heedgenmér hheon neans
I's provided for generating the rotation synchronizing_signal I n synchroni sm
with rotafFe® oftEdeK ndeberabingofdtiovg tt Heor gprerftdngcthgn@nasE tontro
nmeans i s %onfi ured to pneasure the period of the trac ingperror si gnal

ari sing fréA%h SERTht19E BRPoFIESEIORSIF W th ¥Rl dPe¥ingt &tions, to
detect the_cor elq%%o S bet ween .t he neaﬁured §?%L I.ons .of the I rum and
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stably turned on at the central position of the disc eccentricity, thereby

realizi ngcommanding the tracking control section to start the tracking
on operation at the point of time corresponding to the
neighborhood of the minimum value of the period. Thus, the
control means is capable of stable tracking control.

According to the present invention, the generation means

is provided for generating the rotation synchronizing signal
in synchronism with rotation of the motor for rotating the
optical disc, and the control means is configured to measure
the period of the tracking error signal arising from an
eccentric error associated with the disc rotations, to detect
the correlations between the measured positions of the
maximum and minimum values of the period and the position at
which the rotation synchronizing signal is generated, to
store these correlations in the memory, and to close the loop
of the tracking control system at the point of time
corresponding to the neighborhood of the minimum value of the
period, based on the counted number from the measuring
reference point of the rotation synchronizing signal. 1In

this case, even based on the counted number from the measuring




stable tracking control within a small novenent range of the actuator. In
particular, if the same disc remains installed wthout beiqu&ﬁgp%gga t he
second and subsequent tracking control operations can be perfotne y
generating and outputting a tracking-tipning signal based on the stored count
value. This configuration can achieve stable tracking control and prevent
repeat ed execution of the process of detecting the correlations between the
measured positions of the maxi mum and m ni mum val ues of the period of the
tracki ng mrferescgnpbiandotthehposidtiamiat swnchrohd zrigtqatd iogma kyntheoni zi ng
signal is generated, and of storing these correlations in a nenory. 1
August 200FaRiMHEGLALOVE: can Ar opniscalntdiys s tradeky di wgneddon edt otbei ng
apparatus conprising: 5 a tracking actuator for performng a tracking

oper at i on Cefrdyr ah postitcidn difstheadisacEd IR eBRE L bY / Skerehy fga bk ¥hdg sai d
tracking actuator to performa tracking operation based on a tracking

error si gfdlakie datack ¥ndaaHa obtiiddiinias emadddnoyeaenty spNFeafE Foe
starting tracking control by positioning the center of a novenent_ range of
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outputting a tracking timing signal based on the stored count
value. This configuration can achieve stable tracking
control and prevent repeated execution of the process of
detecting the correlations between the measured positions of
the maximum and minimum values of the period of the tracking
error signal and the position at which the rotation

synchronizing signal is generated, and of storing these

correlations in a memory.




nei ghborhood of a m ni num ' value of the neasured period to provide such a
control as to close a loop of a tracking control system at PAH@&&EO@@ tinme
i'ndicated by said detected 20 timng. 2. An optical disc recording and
reproduci ng apparatus according to claiml1, wherein said control neans
conprises: a cross-track generating cir@pit for generating a cross- 25 track
signal for a track error signal having a periodicity that provides
synchronismw th rotation of a nmotor for rotating the optical disc;

neasurinngga@iAgﬁg_neasuring a period of said cross track signal; 30
det ecti on nmeans for ‘detecting a nei ghborhood m nimum val ue of said period;
and a tracking timng generating circuit for commandi ng the 1 August 2003

-23 tracking cantreptseali ogike stacbr&hegt ragki nSeopsaati j,at of
ti me correspondi ng ?o t he ne%ghborhood ofgthe nini%un1va?§§ g%pggrggggriod.

5 3. The 8pnpP&aBiagsc recording and reproduci ng apparatus according to
claimg, further _conpr.isin eneration neaps_for generating a rotation
synchr%nizing i GRS 1ﬁg5§%é§#£ i s ﬁﬁ?ﬂrEBFﬁfpan%0F4%ﬁ¥%ﬁﬁcﬁp$6@t%ﬁﬂating
the optiget dhsepti@atherigicn said control neans is configured to conprise:

measuring the period of a tracking error signal arising froman eccentric
error associ at@d Saadking c costaoilonsect dlereciong dedvieicat sand betaekeing

measur ed Qgéﬁééggstgfpg%géyﬁna tracking operation based on a tracking
error signal detected from the optical disc; and
10 control means for starting tracking control by
positioning the center of a movement range of said tracking
actuator exactly or substantially at the center of an
eccentricity range causea by disc rotations, wherein said
control ~means measures- a period of tracking error. signal
15 originating from an eccentric error associated with disc
rotations and detects a change timing corresponding to a
neighborhood of a minimum ‘value of the measured periéd to
provide such a control as to close a loop of a tracking
control system at a point of time indicated by said detected

20 timing.

2. - An optical disc recording and reproducing apparatus
according to claim 1, wherein said control means comprises:
a cross-track generating circuit for generating a cross-
25 track signal for a track error signal having a periodicity
that provides synchronism with rotation of a motor for
rotating the optical disc;
measuring means for measuring a period of said cross-
track signal;
30 detection means for detecting a neighborhood of a
minimum value of said period; and

a tracking timing generating circuit for commanding the




and ni ni mrum val ues of said period and a position at which 15 said rotation

synchroni zing signal is generated, and storing these correlp}&i&g&d’)d}; a
menory; and closing the |oop of the tracking control systemat®a polnt of
time corresponding to the nei ghborhood of the m ni num val ue of said period,
based on a counted nunmber from a neasumring reference point of said 20

rotation synchronizing signal

tracking control section to start the tracking operation at
a point of time corresponding to the neighborhood of the

minimum value of said period.

5 3. The optical disc recording and reproducing apparatus
according to claim 1, further comprising generation means
for generating a rotation synchronizing signal in
synchronism with rotation of the motor for rotating the
optical disc,

10 wherein said control means is configured to comprise:

measuring the period of a tracking error signal arising
from an eccentric error associated with disc rotations;
detecting correlations between measured positions of maximum
and minimum values of said period and a position at which

15 said rotation synchronizing signal is generated, and storing
these correlations in a memory; and closing the loop of the
tracking control system at a point of time correspoﬁding to
the neighborhood of the minimum value of said period, based
on a counted number from a measuring reference point of said

20 rotation synchronizing signal.




