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APPARATUS 3 0 D E C 2002 The present invention relates to an %ﬁhiﬁgt di sk
-apparatus which performs recording or reproduction of informati odli2om

an opti i.sk and, nore particularly, to one which can perform adjustnent
of a tr@%@“ﬁmmm"mwmpnal reliably and effectively thereby to shorten a
start-u arting this apparatus into which an opti mmmu\mw um
is install e@w0oBACKGROUND ART Herei nafter, a conventi onal opﬂmu \

apparatus will be described. Figure 14 is a block diagramillustigisng a
constitution of the conventional optical disk apparatus. In figure 14,
nuneral 2 denotes an optical di shgwditphrag¢h as a CO, a CO-ROM a DVD, and
an MO, which has a track for information recording, and nuneral 1 denotes

an optical pickup which collects a sem conductor |laser to irradiate the
light to a target position on the optical disk nedium 2, thereby to perform

recordi ng and reproduction Bk#faﬂﬁwﬂ¥§4”hPﬁﬁﬁhf5@S conpri ses an opti cal
m Th syste

system and a driving syste e optica m col l ects a | aser beam on
the surface of the optical disk 3 0DECQO02 2 nedium 2 or detects a
devi ation between a irradiated position of a | aser beam and a target

posi t e i.cal disk nedium 2, and it conprises a sem conductor
serEPERdcel” s

| aser; amsplitter, a photodiode or the like (all not shown).
riven to
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FE signal) presenting a focus deviation quantity of the |aser beam spot on
the optical disk nedium2, a track error signal (hereinafter, referred to
as TE siﬁnalb Breg%nting a positional deviation anount of the | aser beam
spot BACRGRRPYP; to a track on the optical disk nmedium 2, and a
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described.

Figure 14 is a block diagram illustrating a constitution

" of the conventional optical disk apparatus.

in figure 14, numeral 2 denotes an optical disk medium
such as a CD, a CD-ROM, a DVD, and an MO, which has a track for
information recording, and numeral 1 denotes an optical pickup
which collects a semiconductor laser to irradiate the light to
a target position on the optical disk ﬁediunl 2, thereby to
perform recording and reproduction of information, and this
comprises an optical system and a driving system. The optical

system collects a laser beam on the surface of the optical disk



recorded as a change in light reflectance on the optical disk nedium 2.
Numeral 4 denotes a focus control circuit which perforns a focgs %ﬁgirol of
collecting the |l aser beamirradi ated fromthe optical pickup 1 th 2802 he
sanme on the optical disk nedium 2, nuneral 5 denotes a focus driving
circuit which is controlled by the foc& control circuit 4 and drives an
actuator of an objective lens of the optical pickup 1, and nuneral 6
denotes a mcro processing unit (hereinafter, referred to as MPU)
presenting an arithnmetic processing unit, and by a command of this MPU 6,
O\ OFF of the above-nentioned focus control operation is operated. Nuneral
7 denomediam &djost degedtrcuat delriak iconhetswsemnaofiframd tabed olpositaon 71
and a variable gain anplifier 72, and receives the TE signal outputted from
t he opefatd onlalsexpbehimeraid adlj taryyet gpositidnanonf fidse ptsiatdl ngisk om
the MPU 6, and outputs a track error signal after adjustment (hereinafter,
referrgddiamas 2 and signalgmprie®s ala SsdmnebAguatobrackasgrqoniéenses] r qiit
whi ch receives the TEA signal and perfornms a control so that the irradiated
posi tipaamf siphd dase) hepRdddivget be ttpekl ket NRIIPt hEd! iswn Edi WA 2,
and nuner al denotes a tracking driving circuit which drives the objective
lens of hthgtRBL BANdY AHP drivikgCcapbien ¢ By ivith tRCkéRfoeANG! Focus
circuit 8 and OV OFF of this tracking control operation is operated by a
commandy, pf rb e wiRe b mAKEBT aln 18b feseige adnsaes FEoROBlatle GhdEHLEsMYED

3 0 DEC p02 4 receives a control output signal (hereinafter, referred to as
TRO signal dpeuERY! bedK mRALR 3 rGEKANYraeRING! cOmtEdl WnilRIndRRBS 3RS 2
TVO si gnal %resentlng a control signal for novi ng the optical pickup
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presenting a synchronization Signal fromthe RF signal. Nu enot es
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fromthe signal processing circuit and outputs a DMO signal for
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at a prescribed rotatio y 1nputting an FG signal indicatlng
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(hereinafter, referred to as TE signal) presenting a positional
deviation amount of the laser beam spot with relative to a

track on the optical disk medium 2, and a reproduction signal

(hereinafter, referred to as RF signal) presenting information



swtch (not shown) is pressed (Step S903). Wen there is no innernost
peri phery switch, the traverse notor 12 is kept driven while thghﬁpﬁlcal
pickup 1 is surely noved to a limt of the novable range in whi me
optical pickup 1 can nove to the inner periphery side. After the optical
pickup 1 is noved to the innernost perhphery position of the optical disk
medium 2 in this way, the optical pickliip 1 is noved to the outer periphery
side for a prescribed tinme so as to be located at a position where the
track on the optical disk nmedium2 exists (Step S904). Figure 16

il lustrates an area structure of the optical di sk medi um such as a general

conmpact _dis herelnaf refer rec abl e , fr .a
rew i t2Bfer éﬁ 8%@&96021% (?Sféec%%rg 5 8h. %5% #%%Cg%ﬁ tcﬁgﬁhe
16, the inpner st periphety part clanp area Al for. mounting the disk,
and aetE BRI T on E a3’ \he @ﬁsace SROSHE SAMEOL, LRI The WA LR
area. In the I nner hery and outer r er pf the I nformati on_area
2o RAEEREmEL A rf EPoBar 1 R 80" Sl ISt Phe wnEle & 1A FEC: BApn
| ayer is formed but no tracks exi st and substrate_ areas A40 and A41 nmade
only ofr¥a@hapgheHrAULERE aPRS1CHeRIGFEP LhdwptPesf ShecfAme | N S ed
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1. Next, a returned |ight quantity fromthe optical disk medium2 when an
obj ectqmecuehswalct\hels);ﬂ%'erobleﬂupn the ofbeews egonfradd ThFuih 4 s
direction is detected fromthe I evel of the RF signal, and the presence or
absendirbfes handaskuad gru@fe B Repecbive. 1anst kit themoptical pirkuped,
.‘Pt a prescribed RF signal |evel can be obtained when the optical disk
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S906), and the focus control of the optical pickup 1 is turned ON (Step
8907)and by a command of this MPU 6, ON/OFF of the above-mentioned

focus control operation is operated. Numeral 7 denotes an
adjusting circuit which comprises an offset control circuit 71
and a variable gain amplifier 72, and receives the TE signal
outputted from the operational amplifier 3, adjusts a gain and
an offset by settings from the MPU 6, and outputs a track error
signal after adjustment (hereinafter, referred to as a TEA

' signal), numeral 8 denotes a tracking control circuit which
receives the TEA signal and performs a control so that the
irradiated position of the laser beam follows the track of the
optical disk medium 2, and numeral 9 denotes a tracking driving
circuit which drives the objective lens of the optical pickup 1
with controlled by the tracking control circuit 8, and ON/OFF
of this tracking control operation is operated by a command of
the MPU 6.

Numeral 10 denotes a traverse control c¢ircuit which



The collected | aser beam spot crosses the track on the optical disk nedium
2 due to eccentricity of the optical disk medium2 itself or tsé‘uadevi ation
of the center at nounting or 3 0DEC~pp2 7 the |like. Thi QE@%@
rreferred to as track cross state. Wiile the TE signal at the track cr g
state is of an al nost sine wave formas shown in figure 17, its signal
anplitude or signal offset may be changed due to difference in reflectance
of the optical disk medium2, difference in sensitivity of the photodi ode,
asymmetry of groove shape in the track, or the |ike. Then, the TE signal
has its gain and of fset adjusted by the offset adjusting circuit 71 and the

ab . g _ . . . .
sotti nerran oM R T Lo PHEPuFRS AL, | REre T er CHaREEel S CHser
i I t er, adjust i i G : 08).,.4Th
o1 el ol ST BERbuRt S WP ne ROV Rk R el s R, P0PknaTe

trol ti t. h .
opti caPeBRERNTSL Porrd meidbatiPRg SRkl of EoheERY ERPhRECEoh h¥Fing o,
th fcal disk dis 2. [ trol _IS.
oper at bheacrhinal PRI RbR. 1apBhe TE kDB e it e ds B ERbs Sl o

i |, the t ki .cqntrol .is t d_ON (.St S909), .and t

ol oubhS QRtTorL SiEthstauiah ,HhEr Har aei R pap o traosdt | 5asm Lpseror
th tical pick 1 foll t.h iral Kk th ti di sk dj 2
(St ep 8938) It nthF; oREyeat npieksdl hosRliBle dibe naPaReToar AT EKAR 1bEn
accurately follow the track gn the opt] cill dj sk nmedium 2, whereby. . |,
i nf or nfBPtdRaN 438K oS mdgsk HRF LA 2 &arﬁ?ﬁpte% ¢ FEaversg,Apiving

roduced (Step S911), and the start-up of the optical disk apparajus is
n‘pl e‘FéHFugFﬁe gB;Ean{'?EEPg&scoﬁgﬁnt'-ﬁ’vcfgalsW%Ca ng; sRriNES5 aggs tt8Erers

the optical pickup in a radial direction of the _optical disk nediumat a
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track error signal. However, fhe above-descri bed conven iorllgl ggti cal disk

appar ath8 mREi¢RE (M FhwBRAPIBbIem Further, numera notes a

signal processing circuit which receives the RF signal
outputted from the operational amplifier 3, and reproduces
information from the optical disk medium 2, and it extracts a
SYNC signal presenting a synchronization signal from the RF
signal. Numeral 14 denotes a spindle motor control circuit
. which receives the SYNC signal extracted from the signal
processing circuit 13 and outputs a DMO signal for controlling
the rotation number of the optical disk medium 2, numeral 15
denotes a spindle motor driving circuit which receives the DMO
signal from the spindle motor control circuit 14 and drives an
after-mentioned spindle motor, and numeral 16 denotes a spindle
motor for rotating the optical disk medium 2, and the rotation
of the spindle motor 16 can be also controlled at a prescribed

rotation number by inputting an FG signal indicating a rotation



That is, the conventional optical disk apparatus is required to initialize
the position of the optical pickup 1 before adjusting the tr qtu$ﬁf2ﬁ
signal, and to nove the optical pickup 1 to the initialized %o itio QZ1
several seconds so as to nove the optical pickup 1 with no inpul se added or
no noi se generated when noving the sang to the innernost periphery
position. Therefore, the optical pickup 1 needs to be subjected to the
novi ng operation to the initialized position though its position at
start-up is within the information area where the track on the optical disk
medi um 2 exi sts, excepting such a specific situation where an abnor nmal

oper aty GiuL£1 EbNEHOBd S IFOShGLES B5nEr6aSE et (P, AL CBY BhEkiyNci s
in runaway state and e power IS turne , Whereby a start=up tinme o

30 DECi%?Q 9 the optical disk apparatus until information fromthe
opticaﬁ Sk medium 2 is read to be recorded/ reproduced becones | onger. The

present inventpon is de t.a solve the.above; tio rq a for
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a track error signal accurately and effecti.vely, there 0 _shorten
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reproduction of information into/from optical .di sk ,nmedium havipg a track
for i RO SRRTEROPRCHIAhF e LETRRE Lonthel LHMNSHAFE dohit ¥ aglbhe
optical pickup so ,as to focus a |ight beamon the optic¢al disk nmedium a
tracki ng adiRER ofhEhiWELRL 81tk BEATWR| 2piisSk gPPuRtedarh the  QRtical
!.gition of the Iight beam foll ows the track for information recordiqp; a
ck ¥5loraRRAERERAgORedMe RAVERIet 88t FRENGAJAY; LSt&GP UM t hethraMPU 6
position of the irradiated position of the |ight beam an adjusting means
for adinitiavlz@f ntBSd RAFLELOB! of (YRR KOREAGAL PHFRRP odt ptteR §§°t2ﬁe
track error detecting _neans; and a tracking driving, neans for driving the
t r ackiMRF @icBREFAE 188ddtn ngheo WFAVRTREt ROl 13 1he dMRR | AF MAnLO
conprises: an anplitude detecting neans _for detecting anplitude of the
track MA@ rtRe gARFicadd RigkuRsl efOREdRd ¥ ro tRepipnercpepiphepy side
transferring the optical_ pickup in a radial direction of the optical disk
medi ut akde hePEdEAd cEikol MREANT f cudBE1thedD| ghRNBERASE! r BEF APEE T om
the optical pickup onto the optical disk nediu and t he adjusting, neans
adj usts¥Witeh genAt o SR kedSoPReRSed aREEPr 794F hnal WHRA tREISpiFt 8% of
the track error signal detected bg the anplitude detecting neans is_equal
to or inpe@osthaper pherpussyiteh,vakhe, WhaVErsge BRtP&al 1gi cR§p kept
transferred to a previously decided position when the anplitude_ of  the
track drivan Hhyes tRecePtdcsy ®HCkRIl t1BeSHERLYt MAYSedR 3 sliMdEr Ofhe

previously set val ue. ) ) ) )
the movable range in which the optical pickup 1 can move to the

‘ inner periphery side. After the optical pickup 1 is moved to
the innermost periphery position of the optical disk medium 2
in this way, the optical pickup 1 is moved to the outer
periphery side for a prescribed time so as to be located at a
position where the track on the optical disk medium 2 exists
(Step 5904).

Figure 16 1illustrates an area structure of the optical
disk medium, such as a general compact disk (hereinafter,

referred to as a CD), a recordable CD-R, or a rewritable CD-RW,



According to the present invention, shift of the optical pickup to the
initialized position at start-up can be al nost eli m nated, res#gii ia
drastic reduction of a startup time. According to aim2 of t Fﬁg‘sg 02
i-nvention, an optical disk apparatus conprising: an optical pickup which
perforns recording or reproduction of gnformation into/froman optical disk
medi um having a track for information recording; a focus control neans for
controlling the optical pickup so as to focus a |light beam on the optical
di sk medium a tracking actuator which drives the optical pickup so that an
irradi ated position of the light beamfollows the track for information
recordifga ar{dfsk @ictdeCti g nPrRownf eh delAGEd N63 Aavd ainderndye t he
track position of the irradiated position of the Iight beam an adjusting
means sadiust | 1 S f O S| I pu
R ot e U S g G T At o
means [pFofhh¥iBa {Afeh! 30K fReRa! UR! Urad0C0Lgi0Ys! GRlkOU! Ritfessi 803l
Justing I S I ng
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disk medium 2 is actually mounted on the optical disk apparatus.
As the result of the judgement, when the optical disk medium 2
is Jjudged to be'mounted, the spindle motor 16 1is driven to
rotate the optical disk medium 2 (Step S906), and the focus
control of the optical pickup 1 is turned ON (Step S907).
The collected laser beam spot crosses the track on the

optical disk medium 2 due to eccentricity of the optical disk

medium 2 itself or the deviation of the center at mounting or



According to the present invention, it is decided whether the optical

pi ckup needs to be noved before the adjusting operation of theg[ ng@&cerror

signal is perforned, and the optical pickup can be noved to th 2002

appropriate direction also when the novenent is judged to be required,

wher eby the novenent of the optical piTkup can be optim zed even when the

optical pickup is located at a boundary of the area where the track on the

optical disk mediumexists at startup, resulting in drastic reduction of a

startup tine. According to Claim3 of the present invention, an optical

di sk apparatus conprising: an optical pickup which perfornms recording or
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for information recording; a focus control neans for controlling the
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information recording; a track error detecting neans for detecting a
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beam an” adjusting neans for adjusting gain and offset of a track error
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means for driving the tracking actuator according to an output “signal of
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an inner peri direction of opt i dr'sk nmedi um when the anpl I tude
of thehaCkne M Phs8rINBlaflCiifd€dd® the optical pickup 1 performs

tracking accurately in the center of the track on the optical
disk medium 2.

' When the tracking control is prepared to be operated
accurately by the above-described adjustment of the track error
signal, the tracking control is turned ON (Step S909), and a
traverse following control is subsequently turned ON so that
the laser beam spot of the optical pickup 1 follows the spiral
track on the optical disk medium 2 (Step S910).

In this way, the laser beam spot of the optical pickup 1
can accurately follow the track on the optical disk medium 2,

whereby information in the optical disk medium 2 can be



the anplitude detecting neans is under the previously set value. According
to the present invention, the anount of the optical pickup nnaiﬂld)f:'a& 2002
startup can be drastically decreased, resulting in drastic reduction of a
startup tinme. According to Caim4 of the present invention, an optical

di sk apparatus conprising: an optical @ ckup which perfornms recording or
reproduction of information into/froman optical disk nmedium having a track
for information recording; a focus control neans for controlling the
optical pickup so as to focus a |light beamon the optical disk nmedium a
tracki ng actuator which drives the optical pickup so that an irradi ated

posi ti papebdulkeed | ghtepeaw I D) | ownd hehér gelarkoiup ndor Aald Oeﬁtié@ﬂldl Qdska
track error detecting neans for detecting a deviation fromthe track

posi tlgp afalth®s ii'd asbmpracreqsi tion of the |ight beam an adjusting neans
for adj ustl ng gain and offset of a track error signal out putted by the

track error pfig) eGlHRGAPEASc t8ad @oﬁoaﬁaaaadrlabescmanaﬂﬂt g;s pargehe
tracki ng actuator according to an out put signal of the adjusting neans,
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t he ad n n the anplitude of the track error signal detected
by theég?ﬁ%* gﬁg§§d§tl eéllng means is equal to or larger than a previously
means shif.ts the

I h bj hi
obj cotive |BpEegpE fhe“@ e °%p.°c e“'hb%‘ﬁ”?wi‘é?n%éws or PRI [ GHiek
t he opt.i.cal gl sk vg; if f og ﬁi pickup is transferred in an
i nner éb%??f)’?t F? Bia?'gctl 5n S 1hE rb%t §Msk medi um when the anpl i tude of
the t k I t ect ed th I de .det d
the previ oﬁ%I"%ses%GZI S A5 0BT oBRISRT Gk BRBAERS BrodiR o
th { | t t tu b d t [ 1 d
reiuf’t’ﬁ%«z‘;ﬁ Tl PRLeddadas Bhen RyaT v iRn . i, HREcoYRF AGLo BEGKHPS b

h | disk f d

'S, PRt I il Tk oﬁ%ﬁ " picite el s By 24
t t t t
2§Ec'hr?n%acaﬁ SRLGRER Enst, s b ‘°fﬁ§e88?>§gé| 1%%%"%2%?&%6\;‘0@5?&%}0
2

car DR O BB En BRALNR, Bkl L i FET TR oBOeA oA
’ ed due to eccg %I’Iﬁlty of the tlca é dlumltseI{:

evi ath oolrfeofg?rh%ri i i I’lH?lYI‘hr}q} i BAYEI 6R I‘?’é“b%f'&%? vBeIré'Pé’etffy t he
opti Cafalos@tclkéjr?. or the Ilike.

Therefore, the optical pickup 1 needs to be subjected to
the moving operation to the initialized position though its
position at start-up is within the information area where the
track on the optical disk medium 2 exists, excepting such a
specific situation where an abnormal operation termination is
generated as a case where the optical pickup 1 is in runaway

state and the power is turned OFF, whereby a start-up time of



According to Claim6 of the present invention, an optical disk apparatus
conprising: an optical pickup which perfornms recording or repr(gjlgcg'ggnz
information into/froman optical disk nediumhaving a track for infornalion
recording; a focus control neans for controlling the optical pickup so as
to focus a |light beamon the optical dgsk nmedium a tracking actuator which
drives the optical pickup so that an irradiated position of the |ight beam
follows the track for information recording; a track error detecting neans
for detecting a deviation fromthe track position of the irradiated
position of the |ight beam an adjusting neans for adjusting gain and
of f set 18k Gigk Spgnd ted Dhidimduack eLbpr el el
neans;ttg%ldagEELreél(ﬁiki ng Eri i'ng an%g{f%orﬂd?i Vi ng t1{1e tracklﬁng actu tg%al
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the optical,dis LW | tude ecti ans f ecti
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the track erroy signal en .the anplitude of the returned |ight quantity
signaPQﬁﬁﬁﬁﬁ%iVb§g h&t ﬁﬁﬁ%ﬂﬁl?mkﬁ%ﬁﬁgh§ aﬁ§°F§qu&ms§%fﬁﬁuﬂa€g@F-than
a previously set value, while the optical pickup is transferred to a

previ ously deci ded position when the anplitude of the returned |ight

”antit sic%g{al detected_by the anplitude detecting neans is under the
evi &JZSC}' RE, PR e THEC IHVENTF L t he present invention, shift of the

optical pickup tqQ the initialized position at start-up can be . al nost_,
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Claim 7 of the present .invention, an, optjcal _disk apparatus congri Si n%: an
opt i cAPRRTAEHF WASFORSLRGr Nt e Sty br PEpr blEct PEFSSANE nf LRKERELAN
into/froman optical disk pedium having a track for_information recording;
a f ocGOMERHEIANI e fR FHRTLEALr oPEFKYP hWhIGH c ReTHme SoeSRTHNPocRE a
| i ght beam on the optical _di sk nedium. a,tracki nr(ig actuyat or whi ¢ch drives the
opt i cXEPFCANGF QP ¢ REt IRLPFPALLIP AL PR £FOR ATt RRPLLIGH: H&K fBPAIHR t he
track for, information recording; a track error detecting neans for
det echi@¥d g FREATHNTPF orPEREMALION FRIIFIRNDF RhEOFUSaHRLEL oBPEPSN of
the |light beam an, adjusting means for adjusting gain and of fset of a track
er r or oy CANtFRMLARE LG P%é'—-‘tcraalckpb‘FkBP 88t &% iRy HRSHS; aandtghtr heRMng
driving neans for, drivinpg the tracking 3 0, DEC ~pp2 is actyator _agccording
to anC8utthf QPﬁﬂgPlofd%gE FFINUR ngandFRCk ERgpAcSIator ¥ qdFLyRe
gquantity detecting peans for detecting a returned light quantity fromthe
opt i ckhegiopt i6sdi RICKHPaRP ithite ¥Rt gEFP%%&?HtHQRe&ﬁ enpreRtde
§ an out put _signal of the returned |ight _quantitg det ecti ng_cqrgeans; an
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means to shift an objective |lens of the optical pi.ckup in a radial
di r ecHP5RCEANGhe MGFTIScal I sIASRRFLERTand adEVAASHAON nddir bher ahER€kri ng
the optical pickup in the radial direction of the optical disk nmedium and
the fBeEdtdont ref nbhfs ipeadiatede PpghFlB@anPifrr’égFat L§ghtonbepmiopdncal
pi ckup onto the optical disk nmedium and according to a first conparison
resul adiHBERNGs MERANS nERT bpdJusFamich@akpl N‘ddé’fcgs%?- feEsh Adafhedrreght
quantity signal detected in the anplitude detecting nmeans with a previously
set valigsaln eutpattedhdry tthe objrask verrers detegding i oganfickapd sa
shifted in an outer periphery direction of the optical disk medium by the
obj ectraekliings dmitingameans wEbr adrdwigupndchbenpbrhskineswdctyhten is
obt ai ned by conparing anplitude of a second returned |ight quantity signal
det ecaedordinge ampl i &ande cdipart i ngigeads wfh the pradjvaslingsetmeansie in
a state where the objective lens of the optical pickup is shifted in an
i nnercompt pbesy dinr ampglartwde tdeteptingl mdiazis nfolr udebegcttisglEreel i tedéens
shift neans, the gain and offset of the track error signal are adjusted
when ¢he fthest wrsckhe exanand sdgpari;sonandsuld s tra@sEer'ppmeans for



19 are both equal to or larger than the previously set value; the optical
pickup is transferred in the outer periphery direction of the o kfﬁlépkﬁﬁ
medi um when the first conparison result is equal to or |arger t ﬁ
previ ously set value and the second conparison result is under the
previously set value; the optical piclkyp is transferred in the inner
periphery direction of the optical disk nediumwhen the first conparison
result is under the previously set value and the second conparison result
is equal to or larger than the previously set value; and the optical pickup
is transferred to a previously decided position when the first and the
second. FORRRELF Mg’ A0 { pRR IO piURAB! i1Ca Praviiaus! ai FELLIBIUSE the
According to the present inventioh, it is decided whether the optical
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cal pickup can be nove t
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the track error ﬁgtec%Lng neans; .and a tracking erving nmeans for driving
the t ARBRdHP 9. LELEF L ABEoPERRS 15 HPARE pthe sPERYLCHF L¥h &ty YA Ry neans,

conprises: a returned |i tﬁﬁfuantit detectin neansgkn ggt cting a
returned | iAfFROXRARY; &P f Pﬁ@%ﬁt‘i VRO RediStiE tar? r’rﬁﬁ’iec u‘dgtlcal

det ecti.ng nmeans fQr detecti anplitude,of an outgut signal of the_returned
[T ght BAGHE { 5O ddhst FAGEABANZEhrPOBLELORy &Y oRLREEIEP" iAMhs MeorapREFEd! ng
a signal, to the trackipg.drivying neans to shiff an qgbjective |ens, of the
opt i c&LIPINAELI n TeFULFINIgiPeATaSt T TS SHEPRaPIdRsR tAEHUR tHRY- a
transfer neans for transferring the ?ftical gicku in the radial direction
of the opt ASHOYHENI n’é‘aiﬁﬁ?lgng the, RFeseRt ahBVEREASNar s §ThePBbiF RS

pi ckup .in an outer periphery direction of the optic&l di sk, nedi um _t he
focus Oddik 1 SPPAEARESS oERRBELEHDIY gRP bRBFLFASm PHEKBBL (HkHChi REHEORES t he
optical disk nmedium and shift of the objective lens is_stopped and,the
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.ms when the, anp]ituyde of the _ ) .
disk medium having a track for information recording; a focus

control means for controlling the optical pickup so as to focus
a light beam on the optical disk medium; a tracking actuator
which drives the optical pickup so that an irradiated position
of the light beam follows the track for information recording;
a track error detecting means for detecting a deviation from
the track position of the irradiated position of the 1light
beam; an adjusting means for adjusting gain and offset of a

track error signal outputted by the track error detecting



30DEC2002 21 returned light quantity signal detected by the anplitude
detecting neans is equal to or |arger than a previously set val u@ 0DEBEC 2002
state whére the objective lens of the optical pickup is shifted in the
outer periphery direction of the optical disk mediumby the objective |ens
shift neans, while the optical pickup {§ transferred in an inner periphery
direction of the optical disk nmediumwhen the anplitude of the returned
light quantity signal detected by the anplitude detecting nmeans is under

t he previously set value. According to the present invention, the anmount of
t he optical pickup noving at startup can be drastically decreased,
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drastically decreased, r suIt ‘g in drastjc redqfllon of a startup tine
AcconﬁFﬁFKOeGHSQnﬁfﬂﬁ? Eﬁ ket imvERe arpiitude ﬂﬁ??ﬁﬁlﬂ9swea“5
apparatus as defined in any of Clajms 6 to 9, the anplitude of the returned

| i ght Widdht £he Q"@ﬁ*’a’ro‘f@lﬂe?@& cXpbyet id ApBtatk WBEZE: i tRE nekieatdve

period of one rotation or
lens of the optical pickup is shifted in an inner periphery

direction of the optical disk medium by the objective lens
shift means, the gain and offset of the track error signal are
adjusted when the first and the second comparison results are
both equal to or 1larger than the previously set value; the

optical pickup is transferred in the outer periphery direction



nmore in synchronization with the rotation of the optical disc nmedium
According ' to the present invention, anplitude of the track err sngcam an
be certainly detected even when the status of the returned Iig quanthg
signal is changed due to eccentricity of the optical disk mediumitself,

the deviation of the center at nounting2 vibration of the objective | ens of
the optical pickup, or the |like. BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is
a block diagramillustrating a constitution of an optical disk apparatus
according to a first enbodi nent of the present invention. Figure 2 is a
flow chart for explaining the operation of the optical disk apparatus

accor dioifg tthe toptficadt ddrdlodnediamowvhehe tyireesktitst noempavnsohi gesaaBt i $sa
bl ock diagramillustrating a constitution of an optical disk apparatus

accor dieq@alo too secobdryerathaw tthe plesH&isDy 24tevhddemands tife tde€cond
present invention. Figure 4 is a flow chart for explaining the operation of

the optompardisdn appes@lys dscoufdag t ehehepgevidbdsapodiaentvaliuée the

present invention. Figure 5 is a flow chart for explaining the operation of
optical pickup is transferred in the inner periphery direction
of the optical disk medium when the first comparison result is
under the previously set value and the second comparison result
is equal to or larger than the previously set value; and the

. optical pickup is transferred to a previously decided position

when the first and the second comparison results are both under

the previously set value.

According to the present invention, it is decided whether
the optical pickup needs to be moved before the adjusting
operation of the track error signal is performed, and the
optical pickup can be moved to the most appropriate direction
also when the movement is judged to be required, whereby the
movement of the optical pickup can be optimized even when the

. optical pickup is located at a boundary of the area where the
track on the optical disk medium exists at startup, resulting
in drastic reduction of a startup time.

According to Claim 3 of the present invention, an optical
disk apparatus comprising: an optical pickup which performs
recording or reproduction of information into/from an optical
disk medium having a track for information recording; a focus
control means for controlling the optical pickup so as to focus

a light beam on the optical disk medium; a tracking actuator



the optical disk apparatus according to the third enbodi ment of the present

I nvention. Figure 6 is a flow chart for explaining the operati&g p ?hznz
optical disk apparatus according to the fourth enbodi nent of t q; g e p
invention. Figure 7 is a block diagramillustrating a constitution of an
optical disk apparatus according to a gaxth enbodi nent of the present

I nvention. Figure 8 is a flow chart for explaining the operation of the
optical disk apparatus according to the sixth enbodi nent of the present
invention. Figure 9 is a diagramillustrating an RF signal and TE signal of
a recorded part and unrecorded part in track cross state. Figure 10 is a

bl ock ghaghamydilvest €Ak Bt cANIidmip 0800k hak @ | Lt adiskeaPRYFtUon
according to a seventh to a ninth enbodi nrents of the present invention.

Fi gureg€lihg qfaqrpwv Bbamt FoAndueP! ehei Bgakie f@&erlq{f&fm&élbner@@dfﬂmjh sk
apparatus according to the seventh enbodi ment of the present Invention. 3
ODE g %%%szerror detecting means for detecting a deviation from
the track position of the irradiated position of the 1light
beam; an adjusting means for adjusting gain and offset of a
track error signal outputted by the track error detecting
means; and a tracking driving means for driving the tracking
" actuator according to an output signal of the adjusting means,
comprises: an amplitude detecting means for detecting amplitude
of the track error signal; an objective lens shift means for
providing a signal to the tracking driving means to shift an
objective lens of the optical pickup in a radial direction of
the optical disk medium; and a transfer means for transferring
the optical pickup in the radial direction of the optical disk
medium, and the transfer means transfers the optical pickup in
an outer periphery direction of the optical disk medium, the
. focus control means focuses the light beam irradiated from the
optical pickup onto the optical disk medium, and shift of the
objective lens is stopped and the adjusting means adjusts the
gain and offset of the track error signal when the amplitude of
the track error signal detected by the amplitude detecting
means is equal to or larger than a previously set value in a
state where the objective lens of the optical pickup is shifted

in the outer periphery direction of the optical disk medium by

the objective lens shift means, while the optical pickup is



Figure 12 is a flow chart for explaining the operation of the optical disk
apparatus according to the eighth enbodi nrent of the present invention.
Figure 13 is a flow chart for explaining the operation of the opty @&IC o
apparatus according to a ninth enbodi nent of the present invention. Figure
14 is a block diagramillustrating a ggnstitution of a conventional optical
di sk apparatus. Figure 15 is a flow chart for explaining the operation of

t he conventional optical disk apparatus. Figure 16 is a diagram
illustrating a constitution of an area in an optical disk nmedium Figure 17
Is a diagramillustrating a TE signal and TEA signal in track cross state.
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appar atus accor to arirst enbo ment rese i nvent1 on.
v ng@?@daﬁgﬁghgi@“% o e R, 3 AR
1 denoted %Q:cocpr J.r?g IC*:o kl{@xe present invention, the amount of the
optical pickup moving at startup can be drastically decreased,
resulting in drastic reduction of a startup time.
According to Claim 4 of the present invention, an optical
. disk apparatus comprising: an optical pickup which performs
recording or reproduction of information into/from an optical
disk medium having a track for information recording; a focus
control means for controlling the optical pickup so as to focus
a light beam on the optical disk medium; a tracking actuator
which drives the optical pickup so that an irradiated position
of the light beam follows the track for information recording;
a track error detecting means for detecting a deviation from
the track position of the irradiated position of the 1light
. beam; an adjusting means for adjusting gain and offset of a
track error signal outputted by the track error detecting
means; and a tracking driving means for driving the tracking
actuator according to an output signal of the adjusting means,
comprises: an amplitude detecting means for detecting amplitude
of the track error signal; an objective lens shift means for
providing a signal to the tracking driving means to shift an
objective lens of the optical pickup in a radial direction of

the optical disk medium; and a transfer means for transferring



3 0 DEC 2002 26 which collects a sem conductor laser to irradiate the |ight
to a target position on the optical disk nedium?2, thereby to p%%f pgg
recordi ng or reproduction of information, and this conprises an H? |ﬂw2
system and a driving system The optical systemcollects a | aser beam on
the surface of the optical disk nediumg or detects a deviation between a
irradiated position of a | aser beamand a target position on the optical
disk medium 2, and it conprises a sen conductor |aser, |enses, a beam
splitter, a photodiode or the Iike (all not shown), on the other hand, the
driving systemis driven to performa focus control which nmakes an
obj ectiyg Eﬁeicfaql LoV RhANen Rl e% O T heipatLEBh GrskHEdpPida?’ ddsk
tracki ng control which nakes the objective lens follow track wobbles, and
keeps : DOSI L e i i r I £d :
HOGHERT BRI SLERRFES Resie Nt bEeLE I RENIS4T BHgkE in

optic aser beam spot constant,
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nmeans) orns various aril c ocessings to a returne
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30DEC2002 27 devi a:Li on_guan jtgl E(F)Fl- é]he | aser %e.am spot on _the opti calt di sk
medi urfEXCL (FXFR3er rdr € si Y&t 8¥ha , BAJUSLING  feanSrwhen, ; the
ting. it | iati t t I t with
27 e ELFulle; a he  Eegh 1K ShoRdl: RACERY BY, aeatRbion ey nal
(hereipafter, referred to as RF, signal resentin% information recorded as
a chafifRFeSt1RghMeans edfarf®dh the ¥bt TEHIT sk ImPESVNRRGLY Fet
d t f | ci it (f . trol ich f
Focus S offofa GBEPEE: (I Ahe thBSGiD IEShEY Pr AMTR BB} FEmAgRRDEPaSEe
i ck 1tof th th tical disk di 2,. | 5 t
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and drjves an actyator of an opjective lens of fhe optical pjckup 1,.and
nunerQJQ?QE%RReQ%aﬁ%qHQPEﬁ ngﬁ mﬁqlﬁquﬂﬁﬁiﬁt FIQQ{;?%ﬁ péckupvpU)
presenting an arithnetjc progessing unit, b conmand of MPU 6, ON, OFFE of
Phe: i cLrene FEREAS dilisaBonre GReF LPhBRY STRTGIeR. okuridiS] OFtagAk os
an adjusting cjrcuit (adjustin ans) .whi ch conprises an offset contr
o o "t L o R o i n SBRAISUGF 7S hABr cLERGRe PRESFE SighA
outputted fromthe operational.anplifier 3, adjusts a gai.n and an offset by
settHﬂﬁ??qqﬁAthYNP , éﬁ@ﬂﬁﬁ{g#s Qeﬁﬁﬂﬁ&QéroWegpﬁnaP%ﬁtQRééﬁjuggﬁbnt
(hereinafter, referred io as a TEA signal), nunmeral 8 denotes a tracking
cont r BreYiUF 1Y vFEENVRLBE-ves the TEA signal and perforns a control so
mt the irradi at ed posi titg{ga of the |l aser beam foll ovlv}s]%t he track of tge 3
E C zo@Leardprd c O di nBIESERS ARYSHIMA N FRRnGMAUNE  PckFRE
driving circuit, (tracking driving neans) which drives ,the actyator of the
obj ecthFelqaénsPHkFHem&thi“&alatpi g’kﬁﬁt‘ipquar{‘ Rt ASASEE IR hh AT EERERY -
control circuit 8, and OV CFF of this tracking contraql operation is
oper at&d Wht inE ohpehBaBE L1EhEelPOtd oM ral SEBT8ERoTd&MEr traver se contr ol
circuit which receives a control output signal (hereinafter, referred to as
TRO si gnalAcRrPiRg e ? r Shade Or aki nEh€onPFEFeHt ckPVeRtialy gdRer EhEs a
TVO signal presenting a control signal for noving the_optical pickup 1
i t sel bptdcadl |bivek naBPaRatEE @S defneds inh@mptPEaflais® 4 \W$ent ¢ hkhe
irradiated position of the |aser beam of the optical pickup 1 follows the
spi r aemplddiaden the obhecatrarkk exdiorn Signadralis1l drtrsited o by avbhee
driving circuit which receives the TVO signal and drives an afternentioned
t r aveagp Lisuge detestiingnmeans] £ajenot perdod aver gaenyodia t(iiana st emoreans)
whi ch noves the optical pickup 1 in a radial direction of the optical disk
medi udm?2 s yRehtrrari zatuben avitB tbheoresax ivmnaf phecepdiimplcidisk tmedhivin.
receives the RF signal outputted fromthe operational anplifier 3, and
r epr oduces Aciioardiaig oto f tlven phesepti dalvetiskonpdampli twiel of tehé rachaeka
SYNC signal presenting a synchroni zation signal fromthe RF signal. Nunera
14 denotes a spindle notor control circuit which receives the SYNC signal

extracted fromthe signal processing circuit 13 and outputs a DMO signal
for controlling the rotation nunber of the optical disk nmedium 2,



.3 0 DEC 2' 002 29 nuneral 15 denotes a spindle notor driving circuit which
receives the DMO signal fromthe spindle notor control circuitaﬂﬁ BE@ 0
drives an after-nentioned spindle notor, and nuneral 16 denotes a splng?g
mmotor for rotating the optical disk medium2, and the rotation of the
spindle notor 16 can be also controlledi@t a prescribed rotation nunber by
inputting an FG signal indicating a rotation nunber to the spindle notor
control circuit 14, not by the SYNC signal. Nuneral 17 denotes a signal
anplitude detecting circuit (anplitude detecting neans) as a neans for
detecting anplitude of the TE signal before adjustment, which outputs an
output si-gpal shfghel Feahhpe, ditaSimingl aerebteddevent QHdMotke ! Seiattuk/ of
conprises a peaK hold circuit, a bottomhold circuit, and a differenti al
ampl i figpe(3Yhdiot e2BOW) s i JWAEr 3k 1ShLee04 Sau@ G¥PaERERR 'ifé%ceﬁfp%f
the | eve eof%%%e oﬁtput siéﬂgl TEpp outputtedufron1the sig%g?!a Iitudéﬁ§
det ecti LLeui ks Whd &1 @mPr i Ped dirvel eV lon T EL ¢f Ry, MRU. 6,
SPLEEaT sk, My R R A

and has 1ts output signa inputtedto ected laser

ccoont MepEERRCT KABE AU RAF OF (RE BBjRETLGE el Rre i L0nL paskapsy

nnuntiq§r0£h%hiihike. This state is referred to as track cross state, and
the TE Sighal i'n ffie track cross state is described in figure 17(a). The

I | i ndi d by.th ' boye- i hed ' I d
in the QLQE 35%?4%'%'@3&T°5§51e%fw E]*Se%?r i 5%%%ﬂ?§dﬂ%*é&f§”:l%°§bgﬁ$sm%“ft§“&%e
17 , TE si ' . t si ' it '

anpi | T AERARTCRE | SMERSE HROR n o RRR 2 BAIRn BB SR  BER TR o

W) oS ordtpdodt chaptShfiothen iy 1heptmd n ot bl Rroh chetrt il
h it [ d of f.set. adj ust ed he af fset adjusti ir.cuit 71 and th
var | abISEge MeRAER Mayi8 fhdrachs FPECA RS AR 188: FECER AR’ 740 F08Nn
tti f he MPU 6. Fi 7{b) i trat, th EA si | ti
2711 acP ] PERAP 2PELEOIAR HEAT . ERENPPEERR 1Bt a1 97 nBOoROR

2 15 o % LiabRaHea, OBt nPRELERY HLTA PERIOMA i SFACORRndh SRtuator °
P Gor o WLt SEGYEE, AR ORN 7 baBUBROEr B | Db 3B GFAAC T SROASESN i n
1 anp Blect1r Lighk: HRER e GLaWe RBGHATE EAF APIRFRASHP S, EACRRBAE%:
i ot ForbEAgH FRF o1 IREROE A LREFARe SeadeRaaS 10 14 o RV AR ofFom

Appar aiHE o FARE pBRBREIPR naTopt it AHAdaledr MUt L0n SHeRso L4ght

t d ON (St S101 ud t \wheth t tical di ' 2 LS i

e opBERH: dRbl SDHAGTOR SEATA O SYREAnBS IR I08H PELESS (Rt 2 |
| ow ti [ f d to judge whether,_th tical di di 2

O e o) Sy AP AR D 1O EARTE, R PF griShRRREAG)

fromthe optical  disk nmedjym 2 en, an objectiye lens, of the optical pickup
1 P5 opeantsy apda HEARKLAT, THCLRY REANDNLPS JUiLEIRE e HREckipg

of the RF signal. When.,the optical disk nedium?2 is unted on, t he opti cal
di sk apFAuRteE arTREdinrgnd® RR SPYhEET| 49N %%tEHEeGQMﬂﬁF%W% BEereal
pickup 1 is located in the information area A2 and the mrror surface areas
A30 an@ORPFifeshe dpt¥ebrrapdk dddifm Auanthbyn AftEching 1dneapfevépr
the optical pickup 1 before start-up can be located in an area different
from ade$estife @ar ELTHINGD t Haiwhthe qQuUANE HaY i ofreReathfid ¢oREigALr odisk
surface area), and thus, the follow ng operation is perforned in addition

t o t hemeddy@redn Gmphitpdesdatecsingmanans ofor hdeggeitdaig Ampl Feadanp by
the level of the RF signhal. That is, the spindle notor 16 is forcibly
accel epat edutpnta gégnailt eofer tbe ofretupmed-a ldlghtge quantity otdeteatmngber
of the spindle notor 16 is detected fromthe FG signal, and inertia of a
rot or paansef armke aspirahefevt veats fomdaansiierrhngetbyig wiriiveal hpickup
presence or absence of the optical disk nedium 2. Here, when the optical

di sk nedi amradial] ddgestthiboént of exhet optdarall ndisk medipmjgemehttioé foeus
presence



3 0 DECZ2 002 32 or absence of the disk by the RF signal, MMiaéDJdﬁi
optical disk nmedium?2 is judged to exist according to the judge 2002
presence or absence of the disk by the inertia neasurenent, for exanple, it
ts an abnormal state where the optical pickup 1 before start-up is |ocated
in an area different froma usual one, 1dnd thus, an operation for
initializing the position of the optical pickup 1 is perfornmed to continue
the processing. This judgenent of the presence or absence of the optical
disk medium?2 is perforned in Step S102. Subsequently, when the optical
disk medium?2 is judge to exist as the result of the judgenent in Step
S102, thatypilndheanmst ofodibsés dhievebightstaram rotami nhe hepeptadal p deklip
medium 2 (Step S103), and the focus control of the optical pickup 1 is
turnedopol Se® SptdlcalOndidke melddfun)ardhd Wade tdiejuriiing! meagls r@@.l{jugta is
judged not to exist in Step S102, the operation is termnated. In Step
S104, when YRerPosnd oropfsébe Pt €Ak PtekeR lerfolrn QndY Oriéh ONtAEEA
A2 where the track of the optical disk nedium2 exists, a collected |aser
beam spab199¢%id B tHE Fe8GkneHos gHrlqudlteity ££6RALT deitlettdd B¢ the
optical disk nedium2 or the deviati'on of the centef at nounting or” the

li ke. ity f ot iLal pbck 11ih$ ot t i rrqr
surfacgHl réggqgggqgiﬁgﬁggﬁahe?gaPﬁe g&ﬁcgﬂ%iQ?hé@%pt?gal13?§E&ﬁeg?bn12 goes

P?;u?ébi‘f%&?ﬁlﬁﬁf'ﬁ%E?taalh’%'P%%??ﬁi?ﬁsﬁﬁééi? AR LG RREY o
Sﬁﬁf??ﬁae“%'f B O R PR P EPEZ&%@FE?P?:&QZ?SM he
. . . . S 5) . . .
@) BE Rt R T A0S 8 5R00) ad el ook Shanlanf PG
appro?‘h@%@ﬂn;gonﬁeah?é’eis %nﬂ&ks‘é{xgngkﬁ‘gﬁ@s}éﬂ!@& gs?é‘fﬁgt ed by defects on
optic i's dium 2 or

the mrror surface part of the he like, by the

:502‘3’? bed é?nsP?{aﬁa@;ﬁ%Qﬁ%&“?f%ﬁ%Z% 5%“%&%?@#%&2&02# ?%ﬁéaégf‘a?%égf
corrpar%_%(%fﬁ{}gSt‘.l-'(;ec’u!tO %5? S #}rﬁgﬂl?@\;&& %%s?%'rlﬁeggu;g p%ﬁﬁté'i'gﬁalé_ag} gﬁggr%ol “t‘c%%@
P 00Ce3 i BREBRECT R s SRS SRS iR A b WBehbr b ¥, (1
Step S107, TecePaingl sl GHiuR, A08E, By inife PROBREILA TR RREAS
opt | o 1Bk ciHbdrafus SORLIAEIR A Aol “IRBIT A Berclims

TSPy TP of IO el Mot
G A AT A R gl Bl
@) 504551 RERL 7 orildd 2431 PRt BT LR, LIS oo e

optical 'pic ter e optica

pi ckup. 1.is ed to the.jnfor i.Qn ar e th k of the qptica
di sk r’%d?‘ﬁﬁpgmeﬁx?as'{'so%ssc eﬂpésgﬁgﬁ:#o ‘?’r‘l:;?l %%ﬁ’hegp%s%{‘?‘%ﬁngf ag htlé’a%‘ﬁ cal
pi ckup_,1. .however e focus contr, is turped, OFE f. LS. finall

tur ned” l&\?‘égﬁfﬁ‘.’eﬁhtetﬁ'et & lr%%gi Rég&lﬁt 0 ?gaﬁr gﬁarle%ts%%fggegpgf)&%&gn
accuratgely, by.the.adjustneni,of the TE signal. in.St S108. the trackin
contr G1F 102 BRI EC Lkt Se sTBe) TRtk atoFa B e paY o0 ABCBORETET | s
subsequepnt |y, t urned o that the | aser begm spqt., of the, optical pickup 1
Folt o Fratkp@on  deRest it BERPaa tof sASrERAIRS oriay st osn A
the | aser beam spot of .the optical pickup, 1. can accurately follow the track
on t héhspt LEACKYi BRSAEdPBm 9? RS eyF % %'Elﬁgi r%o?’rﬂibf’ﬂat‘?%n qt}‘?th-é-ght
optical disk medium?2 (Step 111). As descri bed above, in the optical disk
appar R8N iaceBr ARPIbLRAe Mg ERBoAHBREL1NGe FRIBRNEART oP LIRS OpPEcA
pickup 1 to the initialized position_ at start-up is executed ong¥ when t he
opti cArasikk @Frriat SHRL uPUPYtted d¥a Bhaert¥aghk t BEIPEf ofARECEAIN ea
A2 where the track on the optical disk nmedium?2 exists, whereby the

st art m@ans ;reandn detvpakingaldyivhogt aveans ndor «dsbginghithe trackdnd rst
enbodi ment, in order to construct an anplitude detecting neans for
detecting anplitude of the TE signal and a neans for conparing with a

previously set value, the signal anplitude detecting circuit 17 and the
conpar ator 18



3 0 DE C2p02 3b are added to the conventional optical disk apparatus
shown in figure 14, while this first enbodi nent may be al so realized
wi t hout adding the signal anplitude detecting circuit 17 and ti&ﬂcbﬁpamm?or
18, by sanpling the TEA signal in the MPU 6 with an initial value given to
the adjusting circuit 7 and realizing e anplitude detecting neans for
detecting anplitude of the TE signal and the neans for conparing with a
previously set value in the MPU 6. (Enbodinent 2) Figure 3 is a block
diagramillustrating a constitution of an optical disk apparatus according
to a second enbodi ment of the present invention. In figure 3, nuneral 19
denot eg. pllafdgeac¥ i Rgl 00RO Wutfuts| §1Gha Dl 82 hel a3t Pngnthedths,
out put signal TRO of the tracking control CTircuit 8 to output to the
tracki k¥paq Cid CYidedrné® tPRhne ! EAGKEIEACHAL Hgt hRedRb C
pi ckup@%“pg%hg\gen. The add%r 19 can of Flt‘he opti cal pi c‘i(upglhl:ﬁﬁ a di ?j(or
medi u : oyt pYbt co nt e S srefer
numrgég%%apgedg fg%c?gﬁ%dshlmgﬁgn SE?QTS?‘F?Z Fgﬁgl r{églsal aglgrlggtll o?lo t he
optic Egpal .S fs e [ ' : d
and ¢ M JLERE AR, Brea ol Mk Gt HhTheaR or dd ettty S LEROHEC o¥
appar at us acgcor di ng. he.se i t W be i hed igure 4 is
TR BnEERe QesbBan oErENE TRERLRES Tabn et gResEY el sttihs
di sk apparat ug_accoy di o,Lh d _enbodi pent of the present inyention.
Vnen (RESRGT | 881 CHASE nevs ohe S, BRI ARG 5L nipredioy & Abnplc e or
the power of the optical .di sk apparatus .is.turned.QN (,Ste 201) ,
judgerf\gﬁ? rackan h‘érbﬁﬂ‘gmm‘%ﬂo’gi FdiafHer | an r?bnlh‘-'eé%‘p‘ﬁ)ciﬁn | qf the
arat us, or_.not.i erforned (Step, S202). A.nethod of, judgi et her .t he
Qtoi cdPHical ma‘a?ﬁﬁi'lg i §7 n®t a%bg}ca l%?gglﬁﬁpa?gt u h%r %BPEF\gionBW
nmeans of .fhe level of the RF.signal_and pnertia as_described in the.first
embodiMRIIMan PP s YedHIPTEhH WEFnBe LTt tHPPIBERE LT OgPFcaPpgilﬁ?l

e OO 0 Yt 58 g R e
(St ep atocRR CRECIATANT, FRERShd Tupt I LR o PSRMB TR oA T4, dagBy

ot m RS PtiCal of IRE Un The Hebioo A ErBRgbRRea i RUBOTo8S 1
a5 shaih P 4558 o CHBDAF ST oE LB HaBPL6bam SpBP GREd by (T RBRaiBss

> or CRPLLASE] B B LLRE . SRGTRe TLRARFrguekeaty PigRe GReTECReaan
e, AP 09n, R kP BB e ol {15 Ut b
exi st s%:satsehow eli'en thuggj%g‘titvge lenBSO%Ef.Cz'Ict?gzoSZical pickup is shifted
. in an outer periphery direction of the optical disk medium by
the objective lens shift means, as well as a second comparison
result which is obtained by comparing amplitude of a second
returned 1light guantity signal detected in the amplitude
detecting means with the previously set value in a state where
the objective lens of the optical pickup is shifted in an inner
periphery direction of the optical disk medium by the objective

lens shift means, the gain and offset of the track error signal

are adjusted when the first and the second comparison results



.TE signal is not of an al nobst sine wave formas shown in figure 17 but in a
constant | evel because tracks are not crossed, while the focusgq? G) bf
operated nornally. Subsequently, the MPU 6 shifts the objectiv ens gp he
optical pickup 1 to the outer periphery side of the optical disk nmedium?2
by the output signal Sig2 ( Step S205719 . In this state, signal anplitude
of the TE signal before adjustnent is detected by the signal anplitude
detecting circuit 17 (Step S206), and the detected output signal TEpp is
conpared with a prescribed anplitude signal |evel TEref by the conparator
18. The prescribed anplitude signal level TEref is set approximately to a

level ffe NB6ER @Quidle td 61 IakgeenaHiedi by FeEesbasty e n%laé ;SWiece
part of the optical disk nedlun12 or the [ike. As the fesult of thé

conpaigpiofcal phRe kupTPey aEPénégerW@.@n ﬂrhetl%'t Qﬁ'{:eﬁ' g@%llp?@.ﬂ/' diceedlidp or

| arger "than the prescribed anplitude signal |evel TEref, the conparator 18

o haP e, bptdcall, ?b?‘@%%‘?%p?f"anpntudﬂ%%sna_*“%3?@1% EpSude e
o
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g%dt'?ﬁ ]fﬁe%gﬁgg&zgg%m ':E%%en e% gﬁgsedev& ;:t’l'ng (r:lesflrj: E:?arrps‘?%t ug% Si gn al
l&ﬁgl en: V\ﬁdl% Igg?les; gggi%?ﬁngm rrzz%éﬁ*fgﬁé% ;83'?%2:1%@;?{)‘???(:35
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TEap PBtIRad RiSpedd AnStdtTea Sy rpaﬁe‘rie%?fsmﬁsﬁufﬁfﬁ egﬁg,ﬁﬁapor
ot cHBET, HHb éesr% /a0 s’ BEcBhd Compa T Bror Ehenl &5, Hre heth oRngRs”
i . '%3'31 Y RERATARIPE & boundar v berween the | nf or nat f'oﬁ' hroa A

wh th k_ of |_ disk di 2 L d.th f

roa AS0 WASRERENY abR BRPSBERONY BUBBOAaR pooi if ofl 61 cHhpEhEr
b d bet th f t wh t Kk t d the

i T oF REurSRESC R cabASKUBL RER AR, FA 1 «aueﬁ%d et 13 %sﬁdf‘ﬁ@teas. cal
picku 1 craqsses the oundar position PO or undar ositi.on Pl of
optlc 5?§%°ﬁbd9g cc%ﬁf?FC|§§gﬁ?ltr&chR%% PrRedy n@BFunF

nat ofbhAc ﬁﬂéﬁc%?ﬁ&%ﬁtv rer TR0 e e Sce the e sl

t ofP

e am gpes into the m.rror surfa ar t her e sibjlity
| O S R e
appropri at e qai not _he set b the vari.abl e aln a I|f|er t hat
const ROEEUSRfo iy Ee | A8 EdCAdy R IGKURNGAR, (RE TEPELIHAES sCURR AR athehi s
position, t he above-descrj bed outer hery hi ft anount and inner
perlﬁﬁﬁicgﬁ1ﬂl%§ﬂﬁmfso& ofR¢ j%%t?vé Wﬂﬁ?%fe ofithe dEra; WhSLS et Bfount
of eccentr|C|ty and devi a |on ener ted b eccentr|0|t of the o tlcal di sk
medi ubF3Ckr Ofh R PRELGA Lo 1 gALUm F£XhBtHt Aty SWREFEBY WIRFWEBIRG ude
of the TE si gnal before adjustnent is detected at two positions beyond a
r angel®Bf ABAS A6, TRAMCE 19T QF R KkSEABEUPstdM@ i s uncertain, and the
detection result of conparing the two detected val ues of varlable a and
vari abl e !RcgprAipgeticofiaincd 9f cbBei PE@SENY i inRNEAANhe @R MApfetcalhus,
it is possible to judge nore detailed positions of the optical pickup 1 and
of t Hblolpt iARPAXAERS MRAMER 5 bygt heavaopibieah i ke i atliich 3 par fowms
detected val ues. Subsequently, it is judged whether the detected val ues are
a =" recordihy oy 1eeprodeectpon iof sipfosrEtiomehnio/ fromsaneldptaicdl =" 1"
as the result of the judgenent, the optical pickup 1 is entirely |ocated
i nsi deidlhempdfiamndtd wingr ea tAAcknfios derficarmat iaok recessd snqf e ac afodies
obt ai ned, whereby the TE signal is adjusted at this position (Step S218).

On the other hand, when the detected values are not a =" 1" as well as !i="
1" 3 0 DE C 2002 40



in Step 5212, it is judged whether a ="1" as well as 13="0" or not (Step
5213). Wien the detected values are a ="1" as well as 13="0" as t uh&
of the judgenent, the optical pickup 1 is |ocated at the boundarirgoggﬁi 2
PO between the information area A2 and the mrror surface area A30 where no
track exists because track cross stateggannot be obtai ned when the
objective lens is shifted to the inner periphery side. Then, the optical
pickup 1 is slightly noved to the outer periphery side so that a certain
track cross state can be obtained (Step S214), and the TE signal is
adjusted. On the other hand, when the detected values are not a ="1" as

| : ngn RS, " f ect
\2/'?0" géob\gfpgaéd%% %P§§RBFB%1§#$QS%S g% .éﬁeél%‘gﬁdgtseggeﬁva uelzé :rg
a =" 0" I 13="17 . | 5t ! oRtd
pi ckupalal’la§ ocggég gﬁnt ga;cﬁﬁr}gﬁé%fggéisg olﬁ\&g]lé'ﬁ’e? \%engr}}?%%h?ﬂf é%drrtgﬁ %%r

A2 t.h i t k b . k
roos PR WIRvEd [BherBRRIER IS IE KETERARD o SEkr S41 LS BRI 08
out er riphery. side. The he opti ca ick i | ly moved {0 the
Chner BEr EBRorsi i cbedhy pea B rehs ot pRkk He ARSI oX FREAGIC
S216), dt t k i | i di.ust ed. fth th hapd, wh th
dot ort2a WAtloseEF B e tbet i ndand 58E) et INE B "EuidEhan  Fihane
th ="Q" Jl, fi="0", th t.ical, pickup.l i tirely J ted
Y sabRag cravr ARV 0 Y DE Rt RRSD bl o B vk LASEEL
C 2f102 41 initialji,zing the position of the optical ,pickup 1 J erfarned
(Step Boamy. 3q ( afinas g | READE AQh AAIISHARGS 981PhARAr SEARSOnOR 8 A2

the t k of th i cal disk di 2 ists in th b -d ribed
OC1< thackneiner ' PRanbE <PRRRMUES LYot S8 SEERCKD1 BFFOto SRRERE A0G
control is turned OFF at the begi.nning of the positional injitialization of
the opheaRf;: piadidipa1 HHAFKIRY 1 §&dy tPEANEs KK nBYL1BNGy F Re afttr@cking
operation of the positional initializatiop is_termnated, Al sQ, when the
opti cachuekap fCCOILAM ek afPa Whittar§198att PEn W& WRANUERLNG MEFnS,
surface area A30 and the substrate area A40 qr at a boundary position

bet weePPHPF #8853 ur Pacd eRel1 Ahahtne IFRELH e 5EECRURT| N MERDR Syt

di sk medi um 2 shown in figure 16, and an error status is generated in the
f ocus detecting a returned 1light quantity from the “optical disk

medium; an amplitude detecting means for detecting amplitude of
an output signal of the returned 1light quantity detecting
means; an objective lens shift means for providing a signal to
the tracking driving means to shift an objective lens of the
. optical pickup in a radial direction of the optical disk
medium; and a transfer means for transferring the optical
pickup in the radial direction of the optical disk medium, and
the transfer means transfers the optical pickup in an outer
periphery direction of the optical disk medium, the focus
control means focuses the light beam from the optical pickup
onto the optical disk medium, and shift of the objective lens
is stopped and the gain and offset of the track error signal

are adjusted by the adjusting means when the amplitude of the



control by the above-described outer periphery shift operation and inner
periphery. shift operation of the objective |lens, the operation fo
initializing the position of the optical pickup 1 is performaca UabECafﬂﬂir
the optical pickup 1 is noved to the information area A2 where the track of
the optical disk nedium 2 exists, anddépe TE signal is adjusted. Next,
since the tracking control is prepared to be operated accurately by the

adj ustment of the TE signal, the tracking control is turned ON (Step S219),
and the traverse followi ng control is subsequently turned ON so that the

| aser beam spot of the optical pickup 1 follows the spiral track on

30DEC2f heg .QRiJ C i di (St %q this o Ll t he
| aser 5%granr§%(§ %l%q#e g%%ﬁgﬁtg?ckggh%lcaﬁccura el foﬂ’%w tgﬁlréﬁllr 4ck. on
t he optigcal ,disk um, by, i nf.qQr i in,the optical. di medi,um 2
can beé?gﬁf%dﬂ@eamn%%fgp ]%22%85;5 taéesggi brg%rggﬁvg,hapln %hé’%%%‘g‘égigi sﬁ%t
apparatus according to the second ephodi nment,, anpli e of _the TE signal
Dol or cvALPES e H6e Gk LR CRtoSHREEIUE et viie copbdCaloni S or
conpared with previouysly set prescribed amplituyde, it _is judged from.the
osul 61 Shid tBomar i) Sieth et ABRESY, Cretae of | Shé oRBELG it y
inside the area where the track on the tical disk medjum 2 exists,, it.is
| ocat HERLURN @ﬁdtg‘ﬁ t?l‘%:’%‘aFéVepe]r?%ersa‘p’sétdemSPthe whilteyddhe opdigakk
exists, it is Jocated at an end on the inner periphery _side qof the area
wher e RHEKEPadIE ckFansfegred: iR Af:}RREENPSTIRNSHN sA4Eechdof et
the track exists, so as to decide whether_the optical pickup needs to be
noved eREEFalt Kbleky NEHAHE ofe™t the AmPhityeesiofhathes TRy Redd L ight t he
!i cal pickup 1 can be noved to the nost apgr_opri ate direction al so when
e naeaRhitys §ignfel detgetedyupyedhanampbytue ReeRehingr meaRngptisal
pi ckup 1 can be optim zed even when the optical pickup 1 is located at a
boundatyder the RreXigMsdy S t¥ak®keeon the optical disk nedium 2 exists at
startup, resulting in drastic reduction of a startup tinme. Wile, in the
second enbolfgeRaingn &P ddrhe o RIESRbctinYeRP R uddh)em@ung REnheor
detecting anplitude of the TE 300ECZOO2 43 signal and a neans for
conpardplei9fal hPACkupy MAKIRG sat $iAFEuR HeAR| BRadrashicakly ddeererssgd,
circuit 17 and the conparator 18 are added to the conventional optical disk
appar &tegukhing ip drgstdciredpntion et 3cebAgtURPLEIMBNt may be al so
realized without adding the signal anplitude detecting circuit 17 and the

conpar at or AGCoB}iBgnbPi fd atife I stly@aPreRenfe i0MeNd- iR h a@ni APtigal
val ue given to the adjusting circuit 7 and realizing the anplitude
det ectd ¥Rk nBRRR T8l 1% e CORPIHS I | Alde OptiG3d TPiskyPal WHAGH heeFEQXAS or

conparing with a previously set value in the MPU 6, (Enbodi nent 3)
recording or reproduction of information into/from an optical

disk medium having a track for information recording; a focus
. control means for controlling the optical pickup so as to focus
a light beam on the optical disk medium; a tracking actuator
which drives the optical pickup so that an irradiated position
of the light beam follows the track for information recording;
a track error detecting means for detecting a deviation from
the track position of the irradiated position of the 1light
beam; an adjusting means for adjusting gain and offset of a
track error signal outputted by the track error detecting

means; and a tracking driving means for driving the tracking



Figure 3 is a block diagramillustrating a constitution of an optical disk
apparatus according to a third enbodi nent of the present inventisg]DEc
Respective constitutions in the figure are described in the secon 2002
enbodi nent, and their descriptions will be omtted. Next, the operation of
the optical disk apparatus according to@ the third enbodi nent will be
described. Figure 5is a flow chart for explaining the operation of the
optical disk apparatus according to the third enbodi nent of the present
i nvention. Wen the optical disk medium2 is nounted on the optical disk
apparatus or the power of the optical disk apparatus is turned ON (Step
S301) ,a e haeeMaricothetdip té henOBLitpat Cﬁﬁd;\a{]?dbﬁmt%e' ad Jusd en§Phleadls ,di sk
apparatus or not is perfornmed 3 0 DEC?2 002 44 (Step S302). A net hod of
j udgi epbei Bes <t hg oritétqﬁlnéﬁsklf@sié Unydahg ik ¢ fetdd dhekn8PPFcAL US
or no?g?s one by means of the |eve ofn?he R% gignal andﬁﬁ%ertianas o
descri Lpsthe firste i a Lt Ssdescelpii o i it
Jetedpihle &1TStearhed! TPMnt grg%%ﬁ»té%eg CerBh Ofndl | bpRecall t Lady

When the optic medium2 1S Ju xist as the re
e okt 2" ERt i cble” SO S haind ghE QR i i sEQHG bR, |
S304) AnBukie SrOAREHE | cRbiingd DRE" e iRty Phlekah®
A I e L T
posi t {91F oPberBaag i deHVRhe L Hsansl L7 R S, RSB TTL bsh oBhre
L (PR R e T S N ST
Cont oML & HENTHEE YD difer SHAME LRHEARE et Rbs TPBACO t he
of 1 hEisRiRohn FhE RARiRh SRR TR 8F SPLORAIRAL| HLky BELLERs (RBOTE
Conot 0 | EBPoEEa R8N a AR RNt Be<QBHLoRY | BLEKUB] clis ABontPBFT s
g T T T i L YL
0SSN e, AT TARE 43, Fodile, OO A
is logated on .the outer periphery side than the mrror surface area A3l at
an oufidskpePERREM, BXrttg tﬁ%cg ti%%PtH?Zk ﬂﬁapﬁn12?ngnds&ﬁ%§rr8§ stafe is
doscr PhABCINA 7% o15 o RBBEPRA N hat e ndBeAlid CREFBPLI AE: (AHT SHHECkne
P2 PR RSP L AL AR b1, A,
O Srols e ot 3 e et "D Shke St 0 EORRL BB Bl 68
O eSS A | AL SR o ian oL T Wb
previously set value in a state where the objective lens of the
optical pickup is shifted in the inner periphery direction of
the optical disk medium by the objective 1lens shift means,
while the optical pickup is transferred in an outer periphery
direction of the optical disk medium when the amplitude of the
returned 1light quantity signal detected by the amplitude

detecting means is under the previously set value.



.signal |evel TEref by the conparator 18, so that whether the output signal
TEpp is equal to or larger than the prescribed anplitude signal,l iﬁi TEr ef
or not is judged (Step S308). The anplitude signal |evel TEref 3§f C 2002
-approximately to a | evel of noise on the TE signal generated by defects on
the mirror surface part of the opticalggisk medium2 or the like. As the
result of the judgenent in Step S308, en the output signal TEpp is equal
to or larger than the prescribed anplitude signal |evel TEref, the
conparator 18 outputs high level "1" as the 3pDEC2002 46 out put si gnal
Sigl, and the processing proceeds to Step S310. On the other hand, as the

ltr ﬁZ“io? escri BESOLRERE Lhe &E%S&f%%%?t%ie“'f%*f e R gL
n Oll . 1 S i S
sa00. PriEEyngioe hathiinary shar Al e BECHERRALE i rkleR )

position P1 between the . i.nformation area A2 ere the track of the optical
disk|ﬁ§ﬁ?i}ﬁngxﬁgt$r§ﬁ§ﬁﬁuf $?§}°2u?$a8es§?§§uﬁb ey e no track exists
as shown in_figure 16, a |laser beamo e optical  picku . Crosses the
boundary pAFEPBAIAY ohS: FARM | LA G skRedb R ant R AERELERe 01 ¢ e
the optical disk dium 2 or the devi,ation of the center, at unting or the
ke Tegtrgeat hALeR SrRRats B8 OPTAReH ndueny (etvBla G A ik Pn 4he
constant ] evel when the | aser beam,gges into the mrror surface part, there
s th@mRALEBRE] OF A ESEHTRERC LoENE QUAT TR S TENSLid dakReEede by
detected and an appro riate,gain may not be set by the variable gain
anpl i fihg awPLpLnde, AGYERE EnF hBeadSustIhgacPeEdAd 2L \wRBR tIREAELQNGRE i s

j usted at . this position. Here, the anmount of shifting the objective |ens

t h@QHR edNpENNHMEAP F el PR With fhrr rekakitRe %Dghﬁ sptdeaht Aisict y
and devi ation generated by eccentricity of the optical disk nmedium2 or the
devi afeshiW®k- t he center at nounting, whereby the |aser beamis enitted to
t he outer periphery side than an area where the track cross r 30DEC~~p2
47 state | PEFREALBIntOaRBe RIS | IREenbéaRy cBMPAiludgRE theotrRek
mrror surface part A31 and the detected signal Sigl is lowlevel "0", and
the ofHIoy Highad Fapsbg igprtindyedetecticd evRR pRenpAdre stakust ofhe
optical disk nedium?2 so that the optical pickup 1 is certainly noved
i nsi d&hehe FREBEREL onl d9Bh ATYaREHEB305190 t héSot HRRaRgRd, e t ke
position of the optical pickug,l i.s slightly on the inner perisﬁe[y si de
t han egeasdunRitY pBsi tihsh erthetdechisherrAimettoRl by e dPELALIRE
track of the optical disk nedium2 exists and the mrror surface area A3l
wher eofo thecReBLPEt RtaARBLANEN MikKaL Ien Phe TR ePbperitiNer L ens f o fof
the objective lens |is next canceled in either judgenent (Step S310), while
anpl i thee apft gl MiGkYpal OFsthet ddtk® in a state where the track cross
state is uncertain since the objective |lens of the optical pickup 1 is
shifted to the outer periphery side as descri bed above, whereby the |aser

m certainl oes into the . information area A2. After the opti cal
D ckuPRIﬂEsQﬁ%&kﬁ??ﬂQ$mPFnPBAW§Nﬁ§n area A2 where the track of the optica
di sk medium 2 exists in the above-described Steps S308 and S309, the TE
signal is ddjgwred (5 ep Biock diwearamhdkluegkragingnar gonstigrehierdofo be
operated accurately by the adjustnment of the TE signal in Step S311, the
t rackbng aphi¢al ddskurappabatiextaq@edisg1to and irst t eaboddmendnt o6l s
subsequently turned ON so that the |aser beam spot of the optical pickup 1
f ol | oubet peresgintalinvenBLgn pEC Q02 48 track on the optical disk medium 2
(Step S313). By this operation, the | aser beam spot of the optical pickup 1
can accur aFdlgurfeol 2 onst he it kcbarthefapt expll adindlngrethenmope nattaragbyo £
information in the optical disk nedium2 can be

the optical disk apparatus according to the first embodiment of

the present invention.
Figure 3 is a block diagram illustrating a constitution of

an optical disk apparatus according to a second to a fourth



Teproduced (Step S314). As described above, in the optical disk apparatus
according to the third enbodi nent, the anount of the optical phcﬁ%ﬂg}
noving at startup can be drastically decreased, resulting in dPast 2002
reduction of a startup tine. Wiile, in the third enbodinment, in order to
construct an anplitude detecting nmeans _for detecting anplitude of the TE
signal and a neans for conparing with 34previously set val ue, the signal
anplitude detecting circuit 17 and the conparator 18 are added to the
conventional optical disk apparatus shown in figure 14, while this third
enbodi nent may be al so realized without the signal anplitude detecting
circuit 17 gnd the c arator 18 added, by sanpling the TEA signal in the
MPU 6 ﬁﬂPﬁ@%?qqﬁﬁi%$n€5Pu8r6F§§ﬁt%PWQR; usting circuit 7 and realizing
the anplitude detecting neans for detecting anplitude of the TE signal and
t he means f&iQRﬁﬁmﬁiﬁﬁ\ﬂtﬁlawpﬁﬂﬁ%ﬁ5ﬁ9rs@ﬁgEéﬂﬁéﬁ91EW@ pPgration of
(Enmbodi ment 4) Figure 3 is a block diagramillustrating a constitution of
an opt thgl apticabpiisusrRpebANAg A NG t hoefhedi perends emhogimentt
invention. Respective constitutions in the figure 30DEC~pp~ 49 are
descri bédthe pressnbntne@gdbdpprent, and their descriptions will be omtted.
Next, the operation of the optical disk apparatus according to the fourth
enbodi nent Eilgurse Slederidefilowi ghiaets far aekpdaivchag the eoppraitiiom ofie
operation of the optical disk apparatus according to the fourth enbodi nent
of thetheespitticalvehiskbnappheatube aggoimtinglitsk tieeli thi2di smbodhimeshtonofhe
optical disk apparatus or the power of the optical disk apparatus is turned
ON ( St eheSp@resent jiutgemteienwhet her the optical disk nedium2 is in the
”i cal disk apparatus or not is perfornmed (Step S402). A nethod of judging
et her t heFdpguireal 6 diisk aneffiown 2hiagti rfdaheerpladaling shepppezadicar obt
is one by neans of the level of the RF signal and inertia as described in
the fithe epmdalkendisknapparatessr apidordivid | tde the tfeurtihembdddiment cal
disk medium?2 is judged to exist as the result of the judgenent in Step
S402, bPpethpi palesemit cinviént sonlti ven

Figure 7 is a block diagram illustrating a constitution of
an optical disk apparatus according to a sixth embodiment of
the present invention.

Figure 8 is a flow chart for explaining the operation of
the optical disk apparatus according to the sixth embodiment of
the present invention.

Figure 9 is a diagram illustrating an RF signal and TE
signal of a recorded part and unrecorded part in track cross
state.

Figure 10 is a block diagram illustrating a constitution
of an optical disk apparatus according to a seventh to a ninth
embodiments of the present invention.

Figure 11 is a flow chart for explaining the operation of
the optical disk apparatus according to the seventh embodiment

of the present invention.



to start rotating the optical disk nmedium2 (Step S403), and the optica
pickup 1 is slightly noved in an inner periphery direction of the optical
di sk medium 2 (Step S404). The anount of the novenent then in3@ DbBeppp?
periphery direction is one froma limt position of the novable range in
which the optical pickup 1 can nove togkhe outer periphery side up to
entering the informati on area A2 of the optical disk nedium2 in which
tracks are present. Thus, the optical pickup 1 is |ocated 3 0 DEC zZp02
~0 inside the informati on area A2 or on the inner periphery side than the
information area A2 by the above-descri bed operation. Subsequently, the MPU
6 shifts the,objecthvye .l e h i pi . 1. i I phery
si de of thee%b$+§%lhgi§f Ei |u%$288§9%hg%%hf%§¥ s%éﬁg EB%Zngﬁéﬂgg%bSE%
and the focus,control.d.,s turned.ON (Ste 06), At this.tine, en,t he
optica&qﬁc?ﬁﬁlfaﬁs4%%%&%EPSEQFH5iq1%§&€§?9pﬁ&ijﬁd l?hEﬁt%ﬁb%?f?spt
surface area A30 at_an.inner .peri phery part of the optical disk nmedium?2
and an r{hesQE?%eP ngEP& %@'in the focus control, a series of error
processi ng operation.as descrjbed in the first enpodi nent that the,
bperation t FL9RFE  bP Ipng (HOBosharbn tor (P TRIRLM phesperdidion of
perfornmed and the Tﬁ%i)%nal is ad%usted thereafter, which is._not, shown.
Subseqidt | 9Pt HRdH APRAFapHEk AFCPTAING, tHe § MbPHR: FBROSienD Bf
the mrror surface area A30 and the focus control is ON, signal anplitude
of thethe REALNE SLHEEBELRB by the signal anplitude detecting circuit 17
(Step S407). Then, the detected output signal TEpp is, conpared with a,
prescri bed diIVEQdéisilfnad Pé@&W'ﬂ%Qﬂrﬁw fiHd usdiA R Sr a1Fonst gt ion
!'Ether the output signal TEpp iis equal to or larger than the prescribed

| i t @dfe asiqpnienteiRRappRE16R1nGisks FRRAFALYSt ep S408). The anplitude
signal level TEref is set approximately to a |level of noise on the TE
si gnal genefatBHE Dyl Yel8cs IhPW Hehartr §PTs @RI HERY bhet pPegitien afsk
medium 2 or the like. As the result of the judgenent in Step S408, when the
o- ut putthsi geaventgiqnad Prtea2 diskegpRaradkfiat to or |larger than the
prescribed anplitude signal |evel TEref, the conparator 18 outputs high
level "1" afigreoulpudSsiyyndiagragm idddsteabindedsisRppEbEREdON: @ TSt ap
S410. On the other hand, as the result of the judgenent in Step S408, when
t he ouspgl dingmdl oRCak digkrmedduprescribed anplitude signal |eve
TEref, the conparator 18 outputs low |level "0" as the output signal_ Sigl,
and the proddsBingg bfodSed® fdagram subbustppsinghed THe HInal oanst THA
optical pickup 1 is at the boundary position PO between the information
area Asighede imdnacde|cxAss hetapeircal di sk medium 2 exists and the mirror
surface area A30 where no track exists as shown in figure 16, a | aser beam
of the optical pickup 1 crosses the boundary position PO of the optical
di sk medium 2 due to eccentricity of the optical disk nedium?2 or the
deviatBEﬁToMOPﬁeT@E@W§CQEErﬁﬁﬁt%ﬂ&EBTlpﬁb like. Since the TE signal is not
,an al mrost sine wave formbut in a constant |evel when the |aser beam
goes i nto t Herginadtesyr femeogimentsh@fe thet pEeseny binveptiaat wHidd ikede
of the original TE signal cannot be detected and an appropriate gain nmay
not bedescripednhwifdy ingfierepse BApfign&esz2 that constructs the adjusting
circuit 7, when the TE signal is adjusted at this position. Here, the
amount (BmboBiiftenitg 1)he obj ective lens to the inner periphery side is set
| arger than the amount of eccentricity and devi ati on generated by
eccentricit§ighrehd dstiacdlatkkdhedram ildustratitngaai canstitution of

an optical disk apparatus according to a first embodiment of
the present invention.

In figure 1, numeral 2 denotes an optical disk medium such
as a CD, a CD-ROM, a DVD, and an MO, which has a track for

information recording, and numeral 1 denoted an optical pickup



-3 0 DE C 2002 52 the center at nounting, whereby the |aser bea§1¢§% C 2002
emtted to the inner periphery side than an area where the track%c é
state is uncertain, and thus the | aser beamcertainly goes into the mrror
surface part A30 and the detected signal Sigl is lowlevel "0", and the
optical pickup 1 is slightly noved to §fe outer periphery side so that the
optical pickup 1 is certainly noved inside the infornmation area A2 (Step
S409). On the other hand, when the position of the optical pickup 1 is
slightly on the outer periphery side than the boundary position PO between
the information area A2 where the track of the optical disk nmedium 2 exists
and t henRidh Qo FLEE £6 a2l RIS NPabERCK oS Niri s BstENEWB 113 JHIIW S

16, the inner periphery shift of the objective lens is next canceled in

el ther o] ulgenet fo¥ 205510 whiel SopERbAiUdn Of Wit Shynatnéseflst cgged

inas rethe track cross state Is uncertain since the objective

dosr i BEH D5 e m oG T oF | SRPAR Idh | BR,| BT RORT ) AT AT on

whor e eRECEARES o (ABEERRICAVENRm, 4R A0 kdnl Bt A" EBE Ui e

Cr acki RYSEEM PO IS4 of of SBSF CEREMoRB: M6 SHEARGS €75 EYe: RECRBARCHA o

S412) MA3UPNA (9B, BRESSH | BuRY arEToIoT Veths B b 19 2 b o basd Pt

the spPfald | AABETAPERE ot GPioaroaPaRis 108 cpnosing. gt igel” disk
ration, the | aser be@n1s ot _of the o%tical Bickup 1_can accuyratel

| oPERLUR, 2k 3RS hECo IR 186 R K AP B OnOHEECEy L ARG el FRRSE N the
optical disk di um 2 can .be reproduced (Step,S414). descr.i bed above, in
tﬁe opP M SHLiEtHhar &t &g‘c’at&cgf fg°Fo tgt}?e fblﬁ?t f{)ae]rﬁﬁpﬁerﬁtfmlrhé' andtht
of the optical pick 1. noving at start cgan be drastically decreased,
fesul tHhE PRABEALAND  dhiR 1 DHY DRI ASKBLER, 35 ARiVER; $2 DERIPRE fodogus

enbodi nent, in Qrder to, construct,an anpli.tude detictin nmeans fo

det oct FABLAAD] MAKRD RAKRE P8 SRHSFEARA & SREAnto} bPVC BRI NECRPLRSa O
previously set value, .the sjgn anplitude detecting cjrcuit 17 and the
corrpar‘é‘?%roﬂﬁlSPg g‘dﬁé‘d “l"df’t‘ﬁ'%a%co?ﬁeﬂt FERSK1BG: icé’eﬂ“g’b‘?ikwﬁbﬁﬁrﬁlta Ssidifh i n
figure 14, while this fourth enbodi nenf pay be also realized w thouyt adding
the siPIeChAFR LFE d@?ﬁ??’n&racr uvebh¥egng ant kEFPSr Atk PESifyonal
sanpling the TEA,signal in t@i MPU 6 with an ipitial value given io t he
adjwﬁ??&PE%?EEPPP7%ﬁﬁF?%ﬁli Ehgt RNt kOBt FRG ARMCR 4 disk
detecting, anplitude of the TE signal and the neans for conparing with _a
previdﬂ%gyu@etzvaﬁﬁg i fi tﬁésﬁﬁu FaFEm&Rﬂﬁnﬂﬂoﬁﬁt??Eureang i 43 Fadddam
illustrating a TE signal and TEA signal in track cross state, and al so

i |1 ustGeRRELECHerd off t, 3@DE@9E162 sand a support member (all not

shown). The driving system serves as an actuator which drives
the lenses of the optical system.

Numeral 3 denotes an operational amplifier (track error
detecting means) which performs various arithmetic processings
to a returned light gquantity signal from the optical disk
medium 2 which returned light is detected by photodiodes which
are divided into plural parts, which photodiodes construct the
optical pickup 1, and it outputs a focus error signal

(hereinafter, referred to as FE signal) presenting a focus



-whi ch anplitude of the TE signal before adjustnent is detected in %&&
optical disk apparatus as defined in Claim5 of the present i nvdrlt D6t 2082 a
case where anplitude of the TE signal before adjustnment is detected fvr a
period fromtl1l0 to t20 in figure 17(a) in the above-described first to
fourth enbodi nents of the present invegyion, the | aser beam spot does not
conpletely cross the track, resulting in an error in the detection of the
signal anplitude. On the other hand, when the anplitude of the TE signal
before adjustnment is detected for a period fromtl to t2 or nore in figure
| 7(a), that is, the anplitude of the TE signal is detected for a period of

one T oLl 15n MGLAILL LY AT eAEZ kise Bddin ! BBoEOIGH IO ObpiR PPt gtk

di sk medi um 2, aser “beam certainly crosses the track on"the optica

di sk med e LAl Y T Ossee L ook O L
s "ﬁ%'du{a;@bﬁyeﬁte Qﬁ%ﬁ@r@ff&f;yﬁﬁai neRl il td,s) f@ﬁég%ﬁeﬁq@ TE

eccentricl y t viation o e center at nounting an

et ! e, SRRt RIS 280y Schds e o ohmpitelofTRA el
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e TRl U5 glpthayTh AT 0 DT AR e TR T B
o0 2 BBARER) e BRRTAL SRR R, Rt B RO s B
LU L5 TR ST 00 RIS, AR A e
W 0 Rt e R0y Rty b\ Bl saRbERL BlAAn hobPgtPREEPEDR (2
o0 bbb SRl PR ot (R PR, R ERREECS B e
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conparator 18 inputted to the MPU 6. .O.her same ¢ nent parts as those
Chonn! ARREFEL & TehEtasnd oEonye: AT iiNg CrEruiboWhiah o£8 cantralPed
descriptions will be orritteg. Next , . thg opec{\z:\ljtﬂi on of the optical disk

appar agﬂs thecof AFREG 1 PRHECS S Bidodf néid wWRFRVEE RRcA itor of an

objective lens of the optical pickup 1, and numeral 6 denotes a
micro processing unit (hereinafter, referred to as MPU)
presenting an arithmetic processing unit, by a command of MPU 6,
ON/OFF of the above-mentioned focus control operétion is
. operated. Numeral 7 denotes an adjusting circuit (adjusting
means) which comprises an offset control circuit 71 and a
variable gain amplifier 72, and receives the TE signal
outputted from the operational amplifier 3, adjusts a gain and
an offset by settings from the MPU 6, and outputs a track error
signal after adjustment (hereinafter, referred to as a TEA
signal), numeral 8 denotes a tracking control circuit which
receives the TEA signal and performs a control so that the

irradiated position of the laser beam follows the track of the



Figure 8 is a flow chart for explaining the operation of the opt'q]aIDEq‘{/\z@?
apparatus according to the sixth enbodi nent of the present invention.

the optical disk nedium2 is nmounted on the optical disk apparatus or the
power of the optical disk apparatus is turned ON (Step S501), a judgenent
whet her the optical disk nmedium2 is ggbthe optical disk apparatus or not
is performnmed 3 0 DEC ~fl2 56 (Step 2). A method of judging whether the
optical disk medium2 is in the optical disk apparatus or not is one by
means of the level of the RF signal and inertia as described in the first
enbodi nent, and its description will be omtted. Wien the optical disk

medi um 2. .S _hUu d S of, j L Spe t he
cpi nal @ohebar 148K MU, 75 808, PEpSEaL s RSP A a0 Ry RLER R
(Step S503).,and the focu ontrol e tica i cku i
(Step %Sﬁﬁg‘?tAt( ﬁﬁcg‘%‘i‘?re,argm‘(é??qoh'&‘%B%?t sl chy ‘i%’g"é%t i‘qé‘;el %‘f%&i’éﬁg?‘ i%s\%i n
the informati,on area where the track _qf t.he optical . disk di Xi sts
as showWhei R Jieﬁd:rlé’QLGf‘ezﬁsc&fFe%}?%dopgé&ﬁb@dTﬁ t,i ?’Frﬁ'tr %‘k@ﬁ?ig]?%si%%al,
goes into track cross state as,sho ip fiqure 17 due t centricity, of
the opth@altTANIHEJIFORY Fl’ré'cd‘\é\w%i ag'ror?qU# Pﬂéogﬁnt%f S‘?”Tﬁ)uﬁtri 9+t he
i ke. On the_other hand, when the ggsu‘ion of the Oa%ti%alﬁgli?(:k plisin
the mGPRErQYr PREEALILN ISP RFHAR efecPRBand At J5 Ypbrcal disk
medi um 2 does not _exi st as shown in figure 16, the TE signal is not of an
al most  si neNWB®EaLor hlas AGRRAFLE n Ri ghir@8VEFSBut SORE TonFHREULEY eWhi&Ruse
tracks are crossed, while the focus control is operated normally. In a case
wher e XeRebpefcal WRKGRdOWhEnt ssagpadoriddiedinpitent Federkd ukPs @h as
Ror a CO-RW an unrecorded area exists also in the inforpation area

ere TRR sigprlaxicsxtputird REremgihe HEAIERY gRantrela Gkt HedBpardndind
unrecorded part in the track cross state are described in r 300EC2p~2 s~
fi gur eg@neratenear &M dédgpadt preseRting ar KA rrl heigpailcafori S0 vHeH um
2 is recorded with reflectance being nodul ated, large anplitude is obtained
for tHeheigphicakppickyp of iheeRf diogRliaeelrniguradd@d))diypactpen of
unrecorded part, since the track on the optical disk nmedium?2 has the
ref | ectkmceptigeli Ak Rodtheredhes trradiakedi Pafltionpedi fdef daseare
signal anplitude of the RF signal (see figure 9§1C)). However, signal

& (

anpl i therm opft HherRT §Aal imiekepr udr &k kruws phhe (3REral| grack(ep the

| arger than signal anplitude of the TE signal in the recorded part (See
figureomtigal dhske rediwlm e BpMpral dikkdrpates 22 hAvayerse drgvding
anplitude of the TE signal in the unrecorded part which is alnost tw ce as
| ar ge abrenbt siwhigih aFpceives | fheneTVOcof HeRla barand HeXd ves ancaddtftere
the optical disk apparatus according to the present invention is a
mentioned traverse motor 12, and numeral 12 denotes a traverse
motor (transfer means) which moves the optical pickup 1 in a
. radial direction of the optical disk medium 2. Further,
numeral 13 denotes a signal processing circuit which receives
the RF signal outputted from the operational amplifier 3, and
reproduces information from the optical disk medium 2, and it
extracts a SYNC signal presenting a synchronization signal from
the RF signal. Numeral 14 denotes a spindle motor control
circuit which receives the SYNC signal extracted from the

signal processing circuit 13 and outputs a DMO signal for

controlling the rotation number of the optical disk medium 2,



-reproduce-only apparatus which only perforns reproduction fromthe opti cal
di sk nmedium 2, there is no need to turn the tracking control Og]rDengl(g
unrecorded part of the optical disk nedium and therefore it i %r r BZe
-that gain adjustnment of the TE signal is perfornmed in the recorded part.
Subsequently, after the focus control b% turned ON in Step S504, the signal
anplitude of the RF signal is detected®by the signal anplitude detecting
circuit 17 (Step S505). Then, the detected output signal RFpp is conpared
with a prescribed anplitude signal |evel RFref by the conparator 18, so
t hat r 30 DE C Z002 58 whether the output signal RFpp is equal to or
| ar ger than _the esgribed signal_a itude,l evel, RFr.ef or_.not is | e
(5 0p BHBEFTTd S SfaAGRS o AP TRGLP FEPEPE] <ITaY i o6 Rant  HATEDe)
of the RF signal anpljtude detected ip the unrecorded part of the pptical
Gi sk nEAFEIVEE G pRibeSana)r 44 | hgormindbe dieteBobentindn G HECBEEpu
signal RFpp is e,clléal to or_larger than (&he p;@jcri bed anplitude signal
| evel Kir@nd [ Hel¥fpaPacditetsmaRhiried; §pindls motoLs apd akij Yfal
5igl, and the processing proceeds to Step S508. On the other hand, as the
resul tdgNOLRE Pudgsht e MOtPEpTergotatdng Hhe @PELca] gAds kMg ium Ader
the prescribed anplitude signal |evel RFref, the conparator 18 outputs | ow
| evel apd ghet gotahkinn 2f ghhe spgndlgnaatr pkoceani kg plecsentrpkled
S507. Thus, when the output signal Sigl is "1", the MPU 6 judges the
opti caftpizkprease¢ribad: heotatspHednpBbPErof bY helRpRBE ARG cdN arEQ Aigkele
the track of the optical disk medium2 exists and is in a normal track
cross indieating adj usotaxieaxt nupbeX eitoor thiegnspinGdep SEEPY, Wenterohhen
ﬁ signal Sigl is "0", the MPU 6 judges the optical pickup 1 is in the
recordzduplir t14f tnat i Myor khei GFYNE e ipnaher e Numeradckldf demobesi cal
di sk medium 2 exists or in the mrror surface areas A30 and A31 and is not
in a neignalt pagl idrude detieetiagd Qlardwibs (ampldigade  detecking tneans) ng
the position of the optical pickup (Step 507), and then adjusts the TE
si gnal ag SteepmeB08) . fqHe denest toat a®pl studenaf Otheat TEhes ignp hnibefafet he

posi ti onal
adjustment, which outputs an output signal TEpp. Further, the

signal amplitude detecting circuit 17 comprises a peak hold
circuit, a bottom hold circuit, and a differential amplifier
(all not shown). Numeral 18 denotes a comparator which
compares the level of the output signal TEpp outputted from the
signal amplitude detecting circuit 17 with a prescribed level

. signal TEref set by the MPU 6, and has its output signal Sigl
inputted to the MPU 6.

A collected laser beam spot crosses the track on the
optical disk medium 2 due to eccentricity of the optical disk
medium 2 or the deviation of the center at mounting or the like.
This state is referred to as track cross state, and the TE
signal in the track cross state is described in figure 17(a).
The level indicated by the TEpp is the above-described output

signal outputted in the signal amplitude detecting circuit 17.



3 0DEC-~pp2 59 initialization of the optical pickup 1 and the focus
control is turned ON again at the end of the positional initiali '
setting. Since the tracking control is prepared to be operated éiztbggeﬂwz
by the adjustnment of the TE signal in Step S508, the tracking control is
turned ON next (Step S509), and a travggse follow ng control is
subsequently turned ON so that the | aser beam spot of the optical pickup 1
follows the spiral track on the optical disk nedium2 (Step S510). Thus,

t he | aser beam spot of the optical

on the optical disk nmedium 1, thereby reproducing information on the

opti cal dis%rQ§pi

appar at us accor ding

S h enbodi novenent o e optica

start-up i s | ocat Inthe r area o

pi ckup 1 can accurately follow the track

ré5i9Payrlihe A% OYHdOHL A0PVEn LinbBt A& Afade Sk

b CKuPgbrht, | BRIIE ViRd 2R SRR ST P ditdl, RS AL hPe L

optica

wher chf "eRESEL crve Y | et EaheBERa L FRBLPY tenth A, SR crBTheal Gifk .

in the sixth e odigggg, in order to construct. an agplitude d tq&%in neans

for deMgARvfy | i

SHENGR TER S| SR Ll K Npafe f orig onBhe

t he si

previ ously set value, nal anplitude detecting circuit 17 and the
cpnparéﬂﬂ“mfg‘_ré’ré’écﬂfe%c_"f% fﬂ@pﬁoﬁf}eﬁbieo &'Iacg?n i TGl s_i(lgﬁpar h&n s H
figure 14, while this sixth enpodi ne t3¥?gbe mé%%é€§%'%%? the offset

TE signal has 1its gain an et a

adjusting circuit 71 and the variable gain amplifier 72 that
construct the adjusting circuit 7 based on setting from the MPU
6.

Figure 17(b) illustrates the TEA signal presenting a track
error signal after adjustment.

Next, the operation of the optical disk apparatus
according to the first embodiment will be described.

Figure 2 is a flow chart for explaining the operation of
the optical disk apparatus according to the first embodiment of
the present invention.

Figure 16 1is a diagram of an area construction of an
optical disk medium in a radial direction. In figure 16, an
innermost periphery part Al denotes a clamp area for mounting
the disk, A2 denotes an information area where a track exists,
A30 and A31 denote mirror surface areas where no tracks exist,
and A40 and A4l denote substrate areas made only of transparent
substrates.

When the optical disk medium 2 is mounted on the optical

disk apparatus or the power of the optical disk apparatus is

% a

in



3 0 DE C 20p2 so w thout adding thé'signal anplitude detecting circuit 17
and the conparator 18, by sanpling the TEA signal in the MPU 6 with an
initial value given to the adjusting circuit 7 and realizing thd iBrEIQ 200%e
detecting neans for detecting anplitude of the TE signal and the neans for
conparing with a previously set value ign the MPU 6. (Enbodi nent 7) Figure
10 is a block diagramillustrating a constitution of an optical disk
apparatus according to a seventh enbodi mrent of the present invention. In
figure 10, nuneral 19 denotes an adder which adds an output signal Sig2 of
the MPU 6 and an output signal TRO of the tracking control circuit 8 for
drivi ngwriédclong (stepato10Df, t ke 9pligealenti CkhigtAeby the bpaGlddly driisk ng
circuit 9. The adder 19 can forcibly shift an objective I ens of the optical
pi ckuppediu® padis! ifli €86t ioptidfal h@isrt applarditts NGEI How2 Hy %EEfQ!ﬁn@&
signal Sig2 of the MPU 6. O her sane conponent parts as those shown in
figure g danpied byydie, same rebeisnsa ntw?éflééi NG 4 Nelelr (AfASHdd PiigPNs
Wil bé (?n%l?t eg. I\ﬁxt, t he 'ope_rati on of thg opti cal 8|ﬁsk_ ap arrat us i
accor difithd® (HELABYCRHE %Fp)@fwfnai | R iPETibedn Er@igpdicds dakhow
chart for xplarning the operation of the optical disk apparatus according
to the \. di,pent of the present invention. Wien the optical disk
nediunP%lé?%ékngg gﬁgfhe opti cal 30DEC~pp2 61 di sk apparatus or the
power of th [ cal_ di a LS p 01 j.udg t
G OPLE a.E%lﬁ%g‘&%?m yﬂgh't. &%H@S?t?\' r(ll%rgi S?F’e )ag;cgtéa‘i Sriﬁgct
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ey bt s ST L Mg Bl o i e
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accelerated for a definite period of time,/a change in the
rotation number of the spindle motor 16 is detected from the FG
signal, and inertia of a rotor part of the spindle motor 16 is
measured, thereby judging the presence or absence of the

optical disk medium 2. Here, when the optical disk medium 2 is

judged not to exist according to the judgement of the presence



.detected signal RFpp is conpared with a prescribed anplitude signal |eve
RFref by the conparator 18. At the tine, the prescribed anplit%fﬁ gt%nﬁhz
| evel RFref is set larger than the |evel of the RF signal anplivud
-detected in the unrecorded part of the optical disk medium2. As the result
of the conparison in the conparator 18ggwhen the output signal RFpp is
equal to or larger than the prescribed anplitude signal |evel RFref, the
conparator 18 outputs high level "1" as the output signal Sigl, while, when
the output signal RFpp is under the prescribed anplitude signal |evel
RFref, the conparator 18 outputs low | evel "0" as the output signal Sigl.
The MRY6 BQ'e‘i'xE:é e grEeaist ¥y YHARE JPdiAP] avki16StRB Sgwcai\leaiskt he
MPU 6 s |?ts the objective Iens”of the optical pickup 1 to the inner
perip .Si-de, of ot dagd i i ; e j ' tep
S608) hﬁ%ﬁltahll gz s{'sat g% Sl gngtl% a%ﬁ?f%%%%h@%gsitgllrgaloj{i;dséédxg‘tgggt? g?/ﬁtéhe
si gnal L.t.ud 2 tectd i ; 9) nd
PEBLEIS, dhfeltE Gr28he SUCUAFIMY SALrpid gégl%ﬁ&%g,.eﬁﬁo, £of

the debe si gnhal pp I's conpare a prescri I tude signa

| evel REref . _whi 1:S S I an .t I of e .Sj.gnal. ; | i tude
det ect%ﬁaﬁﬁltehe JEénr elcssorgéd %%r?(?f%%ft %é:%g‘at i @gg}:ﬁl S ﬁé]reasgrﬁ%l ) ?91?#3’5 !
conparator 18. As the resul e .Co ri i h, r_l n
t he ou}?ﬁg?rgi gsni%ﬁrﬁ':'gg f-'% e%%‘g%t%g ol(ri'l rggggﬁc%[%ha‘ﬂlﬁggréﬁggiéﬁngdaaﬁ%ﬁ‘%]gde
signal | evel r t he, conparat.ar 18_out puts high level ."1" as.the out put
=1 onalOBF g1 AT EBUSncAi ¢ FBSGRAARN oFghal AR 1oz 1o e e B8 itdBrbcat
anpl i tude si gnal IeveIkRFrgf,.the cggpar%%Oé 18 out.puts Jow | evel "O. as
the outPSt OBtFFALl PYFKIPhd MR BERFFDGi §O aSPREIINS, AR REOTREF1ADr o
'f (Step, S610). and cancel s.the shift of the objective l.ens (Ste 611) .

ot FBL Spuaa T BE1 Hh | RESFEHCE: OforABRSES Bolia iF OBFLPAT PHLAK o
boundary _between the information_area where the track of the optical
di sk rfﬁ%ﬁiﬁﬂﬂnzze%ﬁstpseraﬁhf“ﬁ ?ngsaﬁ%&fe area A30 where no track exists
or at a boundary position Pl as boundary_between the inforpati.on area A2
where the  PAERCGRENT YandVRRD T (TP F e 8 predmadtunad TR i Sed | Ear o
16, a |l aser beam of the tical pickup 1 crosses the boundar osi tjop PO
o boREsEh BB PRuEE Dot LfodmERT et Shep dE0d o LEBeRRIRHLS of
the optical disk nmedium?2 or the deviation of the center. at.npunting or_the
ke TRPTRE o LP R LVRR T0 AOATS ZOLAFHBSt thPnORINEAY GHFBuBeIItE 2
constant |evel when th Igser bean1%oes igtﬁg{he mrror, syrfagce r. 30
DEC p0S®eP pStP3)rhednd Ehend 953t 6PPFEQL _ft thpl PPEdCdr RICKBPI di i TE
signal cannot be detected and an appropriate gain y not be set by the
varimﬂQ¥@@§n°§nﬁ$FFErSﬁ?%hat(Qﬁngﬁn%tPﬁg &K;iﬂge&rEﬁ?t°ﬁk%ﬁ%%
the TE signal is adjysted at thig position. I—Ier,e,t t he agove-dgicribed_outer
Iperl pffk%‘%/ks?‘i‘T‘1“-‘&‘Fh)ut':1 Jaﬁ;jh?‘h af pePPPheF? sArff ?rn}ﬂn'a G"Ppt ht' (ﬂﬂ'ect'?%t ;

ens are set, |arger an. nmount of _.eccentrici an evi atiop.generate

by ec@RR¥3tie) g,s t‘h%r’BbP?g& “di sinnﬁnﬁ% §38#'t %I%vitgﬁ o?P%%E%gé‘ ter

nount i ng, whereby, t he anpljtude of the signal #. ~'""r N-~~+, . ., r+ is
W oCihe afbrigatoR 1R Hoythd i Aol BEOTRALIED (FEFE Ae YREEE AR
state is uncertain, and . nore detail ed positions of the optical pickup 1 and
of th&XRstkcarf &Q&:ﬂEBFGﬁ%Zé;ﬁkb@ﬁqkﬁﬁdzbfﬁﬁﬁ¥%arPa_q;kﬁ%ﬁgdv S e
~i as the detected values. In a case where the optical disk nediumz2 is a
recor @At spPtcaoed sknhRdthe Lrackncaoss &3 er IRecH  RFCIRNEEIS MY ch
can be judged bx.the variable_a and variable (3 as the detected values is
the arcda Whetopticadr gdsprediwd dnedcdrbradpuiptiinn & ither AgRtex HAtea
A2 of the optical disk nedium 2, when the unrecorded part exists in the
i nf or MAUTHLRG e PIA2 thieer d ik@rck eHpPweyersupsd@ientihe Pesifiqpgaf widiher
the detected values are a=" 1" as well as (3=" 1" or not in step S612. Wen
the demdcical vpigkypark as' in Ahewhirzgrp=sunfage tareaesdBl oindhd3l
judgenent, the optical pickup 1 is entirely located in the recorded part of
t he i nMhemmtthe drexckA2ofatden eptiahd tdisk meddDEC-Hpdo6s ks extimts can

be obtai ned, whereby the TE signal is adjusted
the TE signal is not of an almost sine wave form as shown in

figure 17 but in a constant 1level because tracks are not



.at this position (Step S618). On the other hand, when the detected val ues
are not a ="1" as well as !i="1" in Step 5612, it is judged mhstgﬁnwihe
detected values are a =" 1" as well as 13="0" or not (Step 5619)Y 2002 e
detected values are a ="1" as well as J3="0" as the result of the

j udgenent, the optical pickup 1 is locgged at a boundary position between
the recorded part and the unrecorded part because the RF signal anplitude

| evel is not obtained when the objective lens is shifted to the inner

peri phery side. Then, the optical pickup 1 is slightly noved to the outer
periphery side so that a certain track cross state is obtained (Step S614),

and t hgr§Eseqynath i Fe aghe!st86us Bohkeoqt Hey tedefoimgligtect ed val ues
are not a =" 1" as well as !3="0" in Step 5613, it is judged whether the

det ect ed vahyss ar®ignalOamps ivelde ast Bohd' T8 siQfnd1SteerSPé5hd JWatmd e
detected values are a ="0" as well as !3="1" as the result of the

j udgengqt gggt@%% i%' tReCiEYynh 1 Saxlaﬁfﬁéﬁéeahe%e%ﬂ}fbara’if’eﬁi&: 99 Qﬁe/%gg

t he recor part and the unrecorded part because the RF signal anplit
et pred 933 o GECeRER, Sl CRRPET T RobPa SRk Wik o' PR Tend,
AR T L e e g A R A o
e o tefleT, fof gRo¥Be, OF, A%, 're  RghRl Jiegerttpl) AP TARASRRE ToR, e ]|
post 1 BALBPEL RAGHT € apaBF o, e SEsPPEIT M Barhy 2 o Efle e,
BBy e TednmAr SBYET 1bE (ol APSEARE. 30 FRutby BERCTE PRRRS, Fo 11
bogi niPhg L7 9B G « TARGPT PREE L, Aor Gpinbro e 44 LT RaRe) Bre e
i 1 oSO8 ron MBer Rt BRAD, Yot AAHET Pt clilp TBEESFaRSh ot
arca rRPbiEaRe, 40 AR RO Ei GF bEPSooi IRPRBR taur The o CHIRE O And d he
orror SYERREST Ala o Ry hotPBe,th Rt aph, Thetabouttit ortila i er
0b] cotFRCPERAnSL RE RS | B POAE: 40 i o108 e BOBER: dIFBt « KBBpeitea
R wnohe BREBEr e oo Rer BHErc ek L RSP rRuL EE AT RERB, k30 °°
oper at U afCHPRE By oyt 8 nSURERGSL A Y ERe TE SFORalhd rUEPAE K Phgnal
gﬁgg;%ﬁ%%{iﬂr R ohsPs 785 broitdd e b MU 167 OV SE0LT 810,
when the signal Sigl is “1”, the MPU 6 3judges the optical
pickup 1 is in the information area A2 where the track of the
optical disk medium 2 exists and is in a normal track cross
state, and adjusts a next track error signal. (Step S108). On
the other hand, in Step S107, when the signal Sigl is “0”, the
MPU 6 Jjudges the optical pickup 1 is in the mirror surface
areas A30 and A31 where the track of the optical disk medium 2

does not exist and 1is not in a normal track cross state,

performs the operation for initializing the position of the



-30DEC2002 s~ beam spot of the optical pickup 1 follows the spirg gtgggkﬂmz
the optical disk nedium2 (Step S620). By this operation, the |aser beam
spot of the optical pickup 1 can accurately follow the track on the optical
di sk medi um 2, whereby information on the optical disk nedium2 can be
reproduced (Step S621). As described abgve, in the optical disk apparatus
according to the seventh enbodi nent, anplitude of the RF signal is
detected, two detected values (variables G and 13) are conpared with
previously set prescribed anplitude, it is judged as the result of the
conpari son whether the optical pickup is located entirely in the recorded

part igpithe A epivRape 1 heahdaakjoBtishac it tRak idrndy "BEtEm ereStSptidals
| ocated"at an end on the outer périphery side of the recorded part, it Is

| ocat egtigt(?@ £k ORov B8 kBN@heP 8 f1gidt lCapéat RS Cvﬁ‘ég‘ed% &%fa%xeroift

Is loc tirely outside the recorded part, so as to deci de whether the

0PI CalpY yps 08905 1k DRCABUR LoLR1 BeENG AUYSLLDE)0PC! bl O Al difse

track error signal is perforne not, an optical pic 1 can

moved g el NEoEASL APPIAPT i&%&ﬁggﬁgéfﬂﬁgﬁ%‘gﬁ”t WEVEFENLh S | HEgRd 1O

be required; whereby the nove i ckup can’ be optim zed at

LAty oau ] N e AR §1ERAUSHEON Ol ALY U RLEP QUM | 0 Che

sevent ment; Tn or 0 construct an arp et ecti ans for
detecti ng aglde U5" NGNS ke Y A ™Yod Hed T WY Uil frea
accurately by the adjustment of the TE signal in Step S108, the
. tracking control is turned ON next (Step S109), and a traverse
following control is subsequently turned ON so that the laser
beam spot of the optical pickup 1 follows the spiral track on
the optical disk medium 2 (Step S110). Thus, the laser beam
spot of the optical pickup 1 can accurately follow the track on
the optical disk medium 2, thereby reproducing information in
the optical disk medium 2 (Step 111).
As described above, in the optical disk apparatus
according to the first embodiment, the movement of the optical
. pickup 1 to the initialized position at start-up is executed
only when the optical pickup 1 at start-up is in an area other
than the information area A2 where the track on the optical
disk medium 2 exists, whereby the start-up time can be
drastically shorten in most cases.
While, in the first embodiment, in order to construct an
amplitude detecting means for detecting amplitude of the TE

signal and a means for comparing with a previously set value,

the signal amplitude detecting circuit 17 and the comparator 18



o+ 3 0 DE C ZppZ ss the signal anplitude detecting circuit 17 and the
conparator 18 are added to the conventional optical disk apparatus shown ‘i n
figure 14, while this seventh enbodi rent nay be al so realized w8 thékC 2002
addi ng the signal anplitude detecting circuit 17 and the conparator 18, by
sanpling the TEA signal in the MPU 6 wggh an initial value given to the
adjusting circuit 7 and realizing the anplitude detecting neans for
detecting anplitude of the TE signal and the neans for conparing with a
previously set value in the MPU 6. (Enbodiment 8) Figure 10 is a bl ock
diagramillustrating a constitution of an optical disk apparatus according
to an gightiugalodioTerhe ObohRRnIRTRI & f@éloalslﬁesaﬁﬁaweusorﬁidw ans
in the flgure are described in the seven h enbodi ment, and their

descri i bgn oIkt 18k s Nttt GGEﬁEh’B”xﬂH the OQII.bSaIréIéfIEzed

apparatu accor |ng to the el ghth enbodi nent w be described. Figure 1
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g spi, ndl %3; 6 is driven to start rotating the optical disk nedium?2
ep i 0§$‘ e optical pickup 1 is~slightly noved in an outer

peri pher%Pdl rectl o (Step S704). The amount of the novenent then in an
out er tion is one froma limt position of the novable range
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perlpheraé si de than the |nforrrat|on area A2 as shown in figure 16.
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(Step S708). The
same component parts as those shown in figure 1 are denoted by

the same reference numerals, and their descriptions will be
omitted.

Next, the operation of the optical disk apparatus
according to the second embodiment will be described.

Figure 4 is a flow chart for explaining the operation of



-~anmplitude signal |level RFref is set |larger than the |level of the RF signal
anplitude detected in the unrecorded part of the optical diSk.aﬁwﬂﬂhr%p@fS
the result of the judgenent in Step S708, when the output signal RFpp
equal to or larger than the prescribed anplitude signal |evel RFref, the
conparator 18 outputs high level "1" 88 the output signal Sigl, and the
processi ng proceeds to Step S710. On the other hand, as the result of the
j udgenent in Step S708, when the output signal RFpp is under the prescribed
anplitude signal level RFref, the conparator 18 outputs |ow | evel "0" as
the output signal Sigl, and the processing proceeds to Step S709. Here,
when the postican didbeapphireduspiadedprdihg &b aHwupdabndbaimeedinbat
recorded part and the unrecorded part of the information area A2 where the
trackoqfﬂﬂgaﬁgggéﬁt dinglenF8dnum 2 exi sts as shown in figure 16, a | aser
beam of the optical pickup 1 crosses the boundary position Pl of the
30DECZpp~ Ry | £l Uil 4R HHeRiitun egCeBt mdijﬂﬁfe@fohh%,n%oté@t@icgnsk
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detecting neans for detecting anplitude of the TE signal and a neans for
conpdiehEumi hoE pheyidaYiarn «f the crEt&gRdlt mePhtLndeCdetdet ildke-
circuit 17 and the conparator 18 are added to the conventional optical disk
appar@ ushe hethernhand, 3ot ddye 7808 it done of4 theiPRELGRY Pigkyp 1 is

enbodi mrent may be al so realized
in the mirror surface areas A30 and A31 where the track of the

optical disk medium 2 does not exist as shown in figure 16, the



~W thout adding the signal anplitude detecting circuit 17 and the conparator
18, by sanpling the TEA signal in the MPU 6 with an initial value |ven to
the adjusting circuit 7 and realizing the anplitude detecting deln Qﬂmz
detecting anplitude of the TE signal and the neans for conparing with a
previously set value in the MPU 6. (Enpedi ment 9) Figure 10 is a bl ock
diagramillustrating a constitution of an optical disk apparatus according
to an ninth enbodi ment of the present invention. Respective constitutions
in the figure are described in the seventh enbodi nent, and their
descriptions will be omtted. Next, the operation of the optical disk

appar atis s3I di 18 46tt BE BnnaNmyE0d ifentwadé | rbemdasCcehbes i dt{Guie 1S
a flow chart” for explaining the operation of the optical disk apparatus
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prescribed amplitude signal 1level TEref, the comparator 18
‘ outputs high level “1” as the output signal Sigl, while, when
the output signal TEpp is under the prescribed amplitude signal
level TEref, the comparator 18 outputs low level “0” as the
output signal Sigl. The MPU 6 holds this detected value as a
variable a (Step S§207).
Next, the MPU 6 shifts the objective lens of the optical
pickup 1 to the inner periphery side of the optical disk medium
2 by the output signal Sig2 (Step S208). 1In this state, signal

amplitude of the TE signal before adjustment is detected by the



~-30DEC2002 76 When the | aser beam goes into the unrecorded part @Hﬁégﬁm
signal has larger anplitude than that in the recorded part, ang . i2r e
is the possibility that anplitude of the TE signal in the recorded part

whi ch perfornms the original operation cannot be detected and an appropriate
gain may not be set by the variable ga%g anplifier 72 that constructs the
adjusting circuit 7, when the TE signal is adjusted at this position. Here,
t he amount of shifting the objective lens to the inner periphery side is
set larger than the anount of eccentricity and devi ati on generated by
eccentricity of the optical disk nmedium2 or the deviation of the center at
nmount i er : S i 1 to4th er \ phe Si

A SR R e R i o

beam cSLLRLRLY 90Pgnbd! mille HOT SEAAEALRALL NG, I ebeniad kel Gug!

is | ow Feve t he cal pi plisslig
periphery_side of 1h td cal, di sk . i St S80 Q that th
opti caf’léflé;uglefn?i g'g(r}'%g’nf‘ﬁ’/h?r% e&?ﬂ%é%negpﬁéa%wx oﬁoar%a&ﬁﬁ.e °fhe
ot her hand, when the positi.on qof the optical,pickup 1 is slightly on the
outer PREFBNETY iR ﬁﬁzanstlﬁé’agouﬂﬂﬁﬁg%g‘éi tpgn %%fﬁ%?ﬁee%“t%g‘? Yoloiaeiciond
part and the unrecorded, part of, the informtj.on ea A2 where the track of
the optPEARCE; sﬂ?rrﬁad?gmt eeﬂ%ttlscagas gﬁﬁ&m“‘i‘aﬁf‘fui“b e056,thtene{+]ﬁﬁer bYertifery
shift of the objective |ens i§%£§xt cancel ed_in_either 'udgenenaﬂéftﬁf
SB10) , CMRPREALRABI i tfde of Athe sitfif ¥ s bt thed FRMBaTigPR e thee
3 0 DEC ~p2 ~7 track cross state is uncertain since the, objective | ens of
the optPRBRIALLEUPlY i VReR§ t@he t QUHRNY n§dON3dr | BERPy ifdeeadadiestPi
i'rve, whereby the | aser beam certainly goes into the informati on_area A2.
er 1#EIBHt iLRAD pEBRUPECFST HBSEd AP L HA9%f SioRalonlgved LEELREr e thr
track of the optical disk nmedium 2 exists_ in the above-described_ Steps S808
and SSERMPRFRALYE dBgeatRuts high cteveleplissf) thamamtpet §agRAg Sk r ol
is prepared to be operated accurately_by the adjustnent of the TE signal in
Step Bhileyhehemciihey OYAPUS Fi9PalneBEBR nkkt Ynsiedp S&e2) Pr&ﬁéFﬂcﬂEEd
traverse follow ng control is subsequent]y turned ON so that the | aser beam
spot AMPhEtede; I LkdEVel oFESRE /t hER&pi GAPPRFAERToN & hOWRYESI 1A%k
medi um 2 (Step S813). Thus, the | aser beam spot of theIgPtical ickup 1 can
accur @Y1 f 50"ovRE hdht§ aBR BNt Heiopelcalidh sk nBlguMEY @hé’%‘éﬁ?ﬁ this
information in the optical disk nedium?2 can be reproduced (Step S814). As
descr idrReeEERY e Valg h@SopRi AT ke afpaf atEP a%%gpdli P4 o aaREt Hit fHhe
enbodi ment, the anmount, of the optical picku? noving at startup can be
dr ast s fYy @EckhaseR;jersdye ilqps n(¥heRt$Eé1dduction of a startup time.
VWhile, in the ninth enbodi ment, in order to construct an anplitude
detecting MB®R FBE QRtI@AhPIFHPPt dddSoflAFRESE &i4HST Al 3 khexmsaxdy

conparing wth a previously set value, the signal anplitude detecting
ci r cuiRoSIL iR FheWRbdFParlst & bpundary between the information area A2

. where the track of the optical disk medium 2 exists and the

mirror surface area A30 where no track exists or at a boundary
position P1 which is a boundary between the information area A2
where the track exists and the mirror surface area A31l, as
shown in figure 16, a laser beam of the optical pickup 1
crosses the boundary position PO or boundary position Pl of the
optical disk medium 2 due to eccentricity of the optical disk
medium 2 or the deviation of the center at mounting or the like.

Since the TE signal is not of an almost sine wave form but in a



-3 0 DEC 2' 002 ~s are added to the conventional optical disk apparatus shown
in figure 14, while this ninth enbodi nent may be also realized w thout

addi ng the signal anplitude detecting circuit 17 and the conpadd &EQLgndy
sanpling the TEA signal in the MPU 6 with an initial value given to the
adjusting circuit 7 and realizing the ggmplitude detecting neans for
detecting anplitude of the TE signal and the neans for conparing with a
previously set value in the MPU 6. (Enmbodi nent 10) Figure 9 is a diagram
illustrating an RF signal and TE signal of a recorded part and unrecorded
part in track cross state, which also illustrates a period for which

anpl i teaﬁsegntthqe%lsim tRedehgelCBeath YbePlikEd €heékmiPRBFAlH fisce

defined I'n aim10 of the present inventidn. In a case where anplitude of
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uncertain, and the detection result of comparing the two

detected values of variable a and variable B with previously

set prescribed amplitude can be obtained. Thus, it is possible
to judge more detailed positions of the optical pickup 1 and of

. the optical disk medium 2 by the variable a and variable B as
the detected values.

Subsequently, it is judged whether the detected values are
a="1" as well as B="1" or not in step S212. When a="1" as
well as B="1" as the result of the judgement, the optical
pickup 1 is entirely located inside the information area A2,
and a certain track cross state can be obtained, whereby the TE

signal is adjusted at this position (Step S218). On the other

hand, when the detected values are not a=”1" as well as B="1"



~1. An optical disk apparatus which conprises: an optical pi cktao wmigh
performs recording or reproduction of information into/froma Qp al00i sk

medi um having a track for information recording; a focus control neans for
-controlling the optical pickup so as to focus a |ight beamon the optical

di sk nedium a tracking actuator whichyglri ves the optical pickup so that an
irradiated position of the Iight beamfollows the track for information
recording; a track error detecting neans for detecting a deviation fromthe
track position of the irradiated position of the |light beam an adjusting
means for adjusting gain and offset of a track error signal outputted by

the t r%gts%iaorsf?f% ecﬁkngiémﬁgé?&”%%t%e%c k&@g‘g 1Yk weli? s f BL @i vd 0

the tr I'ng~actuat br “accord 0 an output signal of 't adj usti ng neans,

comn Rof S sERARA 00° IR ERY MR PRIGEL. MG TR AR

track ansrer neans Tor ransterring the optica

pi ckup. 1nea,padi al ghée?éﬁql{hgtﬁzo%h%hgptjugﬁe@é% ”Eﬂle“@g 3 £ Ei&ﬂ%lg‘;gfus
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the Iight beam an adjusting neans for adjusting gain and offset of a track
error detprteduvpdiiesd et ROt r&cK 16 raf WeddctasgBrtafis imngtert S2di¢img
driving neans for driving the tracking actuator according to an output

si gnalitofis hdudgeds Whetheanthecdatpachady: vahuamprreud® =%é)c"ecﬁ n@eﬁgaﬁeﬁ f or
detecting anplitude of the track error signal; an objective |lens shift
neans 3l provi aPkg (SEERNBE1Pd-t h&hehcihfgdgteFtsg Makies oa%Ri 14 =40"

objective |l ens of the_optical gickup in a_radial direction of the opti(ial
di sk r?éji‘ﬁﬁ?'laﬁ(f B="1""as the result of the judgement, the optica

pickup 1 is located at the boundary position P1 between the
information area A2 and the mirror surface area A31 where no
' track exists because track cross state cannot be obtained when
the objective lens is shifted to the outer periphery side.
Then, the optical pickup 1 is slightly moved to the inner
periphery side so that a certain track cross state is obtained

(Step S216), and the track error signal is adjusted. On the
other hand, when the detected values are not a="0" as well as

B="1" in Step S215, which means they are a =”0" as well as

B="0", the optical pickup 1 is entirely located inside the

mirror surface areas A30 or A31l, and the operation for



- 30DEC2002 82 a transfer neans for transferring the optical pickup in the
radial direction of the optical disk nmedium wherein the focus c&nbkol
nmeans focuses the |light beamirradiated fromthe opti cal pichuﬁ nd6 Ct Be02
"optical disk nmedium and according to a first conparison result which is
obt ai ned by conparing anplitude of a fiist track error signal detected in
the anplitude detecting neans with a p? viously set value in a state where
the objective lens of the optical pickup is shifted in an outer periphery
direction of the optical disk nmediumby the objective |lens shift neans, as
wel | as a second conparison result which is obtained by conmparing anplitude
of a secqnd track error signal, detegct in _the anplitude detecting. nean
o th s ne ey EBE Patddior SF: Bhe' Srreaind e fyas BA ErTRRS
opti cal %icku is shifted in an inner periphery direction of the optical
di sk mé&tER B2 4 hk obj ective lens shift neans, the gain and offset of the
track error signal are adjusted when the first and the second conpari son
resul ts areMaF e&ite PBLOFALlaRTKIPad the FAXEDutPy Ehe A fREmakion
optical pickup is transferred in the outer periphery direction of the
opti caRr@dsRZstherewhbe @k @k thepartdsalr skink medibymal ©Xigits aiBer
than the previously set value and the second conparison result is under the
previ otbey sbovealdescriledptSteps piS3dd is tredbTerriduei TR hesigmal is
peri phery direction of the optical disk nediumwhen the first conparison
resul tagjustest (Seepr 6¢i6Us| y e facus aantrel sésordmmemhaPFEoat ebhet
3 0 DEG ~ap~ 83 is equal to or larger than the previously set value; and
t he opbegahngingkupf s thexandasiteibnal a pniévisldkatdon ded podia | @mpwbealt he
C.[st and the second conparison results are both under the previously set

ue. p3cknap obt apdl thek foeps atestwhilchisotpringds: ONn agatircah fpieeck uphe
whi ch perforns recording or reproduction of information into/from an
opt i cabpdrsk imadiofmtileiprs it ienak fiodtiiafldzedtiam iscbednhgatedf.ocuslso,
control neans for controlling the optical pickup so as to focus a |ight
beam owhehe e i oplt idiadk pedkup la tisackoe@tedt wett oa Wnwidaryveogiteion
optical pickup so that an irradi ated position of the light beamfoll ows the
track betweahortist imirrexosdrfigcea anexckA20 r endddthectsuigsteahe faea A40
detecting a deviation fromthe track position of the irradiated position of
t he | ight abean bewnddiysthasi tiezmsbétweead ustingr gaumface cfeat A3l aandack
error signal outputted by the track error detecting nmeans; and a tracking
dri vi ngheeandsftoatdy i arag Al tinckiheg epticadr dicdormedgumo Zansbowmutin
signal of the adjusting nmeans, conprising: an anplitude detecting nmeans for
det ectfigurepll1é udeard tdre teracke est@mtws griad ; gementyeed | vim | ditse sHiddus
means for providing a signal to the tracking driving neans to shift an
obj ectcamttehsbyf tthe aboveatepicclilned mwutendpelrigiheayt i oni 6t pperopticml
di sk

and inner periphery shift operation of the objective lens, the

. operation for initializing the position of the optical pickup 1
is performed, and after the optical pickup 1 is moved to the
information area A2 where the track of the optical disk medium
2 exists, and the TE signal is adjusted.

Next, since the tracking control is prepared to be
operated accurately by the adjustment of the TE signal, the
tracking control is turned ON (Step S219), and the traverse
following control is subsequently turned ON so that the laser

beam spot of the optical pickup 1 follows the spiral track on



~-medi um and 3 0 DEC ~pp2 84 a transfer neans for transferring the optical
pi ckup in the radial direction of the optical disk nmedium whergein Ehe
transfer nmeans transfers the optical pickup in an outer peri ph@rgg EeZﬂDQon
of the optical disk nedium the focus control neans focuses the |ight beam
irradiated fromthe optical pickup ontgothe optical disk medium and shift
of the objective lens is stopped and the adjusting neans adjusts the gain
and offset of the track error signal when the anplitude of the track error
signal detected by the anplitude detecting neans is equal to or |arger than
a previously set value in a state where the objective | ens of the optical
pi ckup ,i,s_ shi iyt psri jJection o e ti.cal disk
medi um etﬁ%é%gjg%cﬁl\?g(elnggnésﬂ; i t(%@%ﬁ%’s‘a\,&f e tﬁ% gBﬁlgcﬁ%oep'%ag%%gi'sthe
transferred in an inner riphery direction,of the optical disk nedi when
the anphi4SIcPBAR (TPAY ok SPEoroRT Hral BAPERPed bA% naCARBASRIE SBLIOH ng
means i.§ under the previously set .value. 4. An_optjcal. disk arat us which
conpr i > YHAg tPBaIt%;ﬁc E)"Y% cﬂlﬁgr fisgiam e%br?il’ﬁﬁem' H@&%E‘S%HBH af
i nformation to, an, opti cal gi,sk nedi um havi ng a traﬁk for infarnmation
recor ditftp PEHeat CoRkr Beditdhg A" Rt FePFPABCeHe (SHEPcA2% kkup so as
to focus a |ight beam,on the optical disk nmedium a tracking actuator which
drives the dbti cAPSETRGY sc2PP¥er an i r aliPgt e®RIGGRY ondéEki heaaPPEALBEam
follows the track for information recording; a track error detecting nmeans
for  BEOEEHUM stodihectSanPnd dedbPatdiBRMr oAkl ¥ YR kOFodihel FE oFignal
irradiated position of the |light beany an adjusting nmeans for adjusting
gai n ameisecadgusimentcidier Agtesit@shl BUP plet@FuRd thelupsckl ©a¥ bables
xecti ng nmeans; and a tracking driving neans for driving the tracking

uat ¥ aodoBdi g e campaxrPpwithgpaevibusiy atupiescnibed, ampiptiwieng:
an anplitude detecting neans for detecting anplitude of the track error
si gnal itanigbjiatdged [f&edm shhet Feswitt 9f pthe dregpardsgmal whethex the
tracking driving means to shift an objective | ens of the optical pickup in
a radi eptdicadctpirk@P Lhdsopgiacatiedi sRtpglymingidie: thensrea mhgref the
transferring the optical pickup in the radial direction of the optical disk
medi umtTRiedr €ith ¥ ePhASREr disdhdned iwlf @r exilsd optitalspleoraFad aw anner
periphery direction of the optical disk nedium the focus control neans
f ocuseendheon | §he pEERer r PRFIRh&rY r §ddenec bpitiheal apeak whene othiee bpackal
di sk nmedium and shift of the objective lens is stopped and the gain and
of f set esfistife titacks etpeptedgRdl adt cendj 5t d&dienyinnerr apetd Pheg yneaide whén
the anplitude of the track error signal detected by the anplitude detecting
means tbeecpk¢at vhare atfer trhanka @Fistdusigr sdt vasud oratedt antively
the objective lens shift nmeans shifts the objective I ens of the optical
pi ckupobtiside | hher peeaphehgreai rekei okrackt hexdptFeal sdi s&s neld urdevdee
the optical pickup ~ o oEC z~oz 86 is transferred in an outer periphery
di r ect wbatbext h&hept PRAicdilsk Feakupn wheadshetanpbet umeved t hefiozek heor

s"nal detected by the anplitude detecting neans is under the previously
S vaddgusting operation of the TE signal is performed, and the

optical pickup 1 can be moved to the most appropriate direction
also when the movement is judged to be required, whereby the
movement of the optical pickup 1 can be optimized even when the
optical pickup 1 is located at a boundary of the area where the
track on the optical disk medium 2 exists at startup, resulting
in drastic reduction of a startup time.

While, in the second embodiment, in order to construct an

amplitude detecting means for detecting amplitude of the TE



~5. The optical disk apparatus as defined in any of Clains 1 to 4, wherein
the anplitude of the track error signal is detected by the anplitude
detecting neans for a period of one rotation or nore in synghﬂcwggth?n
‘Wth the rotation of the optical disc medium 6. An optical “di sk apparat us
whi ch conprises: an optical pickup whigh perfornms recording or reproduction
of information into/froman optical disk nedium having a track for
information recording; a focus control nmeans for controlling the opti cal
pi ckup so as to focus a Light beamon the optical disk nedium a tracking
actuator which drives the optical pickup so that an irradi ated position of
the |i a | Lo C a4 r hon I H. NG a a or
gggn'aq BAQ! LoYeddle 16RCEohRa NP YEEAOR A s asktaGks FIL 0

detect | neans for detecting a deviation fromth
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previously set value. 7. An optical disk apparatus which conprises: an
opt i cakn pFRRUPPHhiEch perforns recording or reproduction of information
into/froman, optical disk nmediumhaving a track for information recording;
a focutEBBRAEiBPR%esds for controlling the optical pickup so as to focus a

| i ght beam on the qgpt,ical disk dium a.tracking actuator which drives the
optical pi ckiBugs £hdt &h B4k %@r%si‘-tlilb‘ﬁt&fagctw 13 GRPNHEARPEIOTORE t he

track for information recording; a track error detecthg nmeans_f or
an optical disk apparatus according to a third embodiment of

the present invention. Respective constitutions in the figure
are described in the second embodiment, and their descriptions
will be omitted.

. Next, the operation of the optical disk apparatus
according to the third embodiment will be described.

Figure 5 is a flow chart for explaining the operation of
the optical disk apparatus according to the third embodiment of
the present invention.

When the optical disk medium 2 is mounted on the optical
disk apparatus or the power of the optical disk apparatus is
turned ON (Step S301), a judgement whether the optical disk

medium 2 is in the optical disk apparatus or not is performed



3 0 DEC 2p02 ss detecting a deviation fromthe track position of the
irradiated position of the |ight beam an adjusting neans forgfgiﬂgti%%
gain and offset of a track error signal outputted by the trac r 2
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the position of the optical pickup 1 is in the mirror surface
areas A30 and A31 where the track of the optical disk medium 2
does not exist as shown in fiqure 16, the TE signal is not of
an almost sine wave form as shown in figure 17 but in a
constant level because tracks are not crossed, while the focus

control is operated normally.
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area A2 or the mirror surface area A31 and the focus control is

ON, signal amplitude of the TE signal is detected by the signal
amplitude detecting circuit 17 (Step S§307). Then, the detected
output signal TEpp is compared with a prescribed amplitude
' signal level TEref by the comparator 18, so that whether the
output signal TEpp is equal to or larger than the prescribed
amplitude signal level TEref or not is judged (Step S308). The
amplitude signal level TEref is set approximately to a level of
noise on the TE signal generated by defects on the mirror
surface part of the optical disk medium 2 or the like. As the
result of the judgement in Step S308, when the output signal
TEpp is equal to or larger than the prescribed amplitude signal

level TEref, the comparator 18 outputs high level “17 as the
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Here, when the position of the optical pickup 1 is at the

'. boundary position Pl between the information area A2 where the
track of the optical disk medium 2 exists and the mirror
surface area A3l where no track exists as shown in figure 16, a
laser beam of the optical pickup 1 crosses the boundary
position Pl of the optical disk medium 2 due to eccentricity of
the optical disk medium 2 or the deviation of the center at
mounting or the like. Since the TE signal is not of an almost
sine wave form but in a constant level when the laser beam goes
into the mirror surface part, there is the possibility that

" amplitude of the original TE signal cannot be detected and an
appropriate gain may not be set by the variable gain amplifier
72 that constructs the adjusting circuit 7, when the TE signal
is adjusted at this position. Here, the amount of shifting the
objective lens to the outer periphery side is set larger than
the amount of eccentricity and deviation generated by
eccentricity of the optical disk medium 2 or the deviation of
the center at mounting, whereby the laser beam is emitted to

the outer periphery side than an area where the track cross
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accurately follow the track on the optical disk medium 2,
whereby information in the optical disk medium 2 can be
reproduced (Step S314).

As described above, 1in the optical disk apparatus
according to the third embodiment, the amount of the optical

. pickup 1 moving at startup can be drastically decreased,
resulting in drastic reduction of a startup time.

While, in the third embodiment, in order to construct an
amplitude detecting means for detecting amplitude of the TE
signal and a means for comparing with a previously set value,
the signal amplitude detecting circuit 17 and the comparator 18
are added to the conventional optical disk apparatus shown in
figure 14, while this third embodiment may be also realized
without the signal amplitude detecting circuit 17 and the

" comparator 18 added, by sampling the TEA signal in the MPU 6
with an initial value given to the adjusting circuit 7 and
realizing the amplitude detecting means for detecting amplitude
of the TE signal and the means for comparing with a previously
set value in the MPU 6.

(Embodiment 4)
Figure 3 is a block diagram illustrating a constitution of

an optical disk apparatus according to a fourth embodiment of

the present invention. Respective constitutions in the figure
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are described in the second embodiment, and their descriptions

will be omitted.

Next, the operation of the optical disk apparatus
according to the fourth embodiment will be described.

Figure 6 is a flow chart for explaining the operation of
the optical disk apparatus according to the fourth embodiment
of the present invention.

. When the optical disk medium 2 is mounted on the optical
disk apparatus or the power of the optical disk apparatus is
turned ON (Step S401), a judgement whether the optical disk
medium 2 is in the optical disk apparatus or not is performed
(Step S402). A method of judging whether the optical disk
medium 2 is in the optical disk apparatus or not is one by
means of the level of the RF signal and inertia as described in
the first embodiment, and its description will be omitted.
When the optical disk medium 2 is judged to exist as the result

' of the judgement in Step S402, the spindle motor 16 is driven
to start rotating the optical disk medium 2 (Step S403), and
the optical pickup 1 is slightly moved in an inner periphery
direction of the optical disk medium 2 (Step S404). The amount
of the movement then in an inner periphery direction 1is one
from a limit position of the movable range in which the optical
pickup 1 can move to the outer periphery side up to entering
the information area A2 of the optical disk medium 2 in which

tracks are present. Thus, the optical pickup 1 is located
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inside the information area A2 or on the inner periphery side
than the information area A2 by the above-described operation.
Subsequently, the MPU 6 shifts the objective lens of the
optical pickup 1 to the inner periphery side of the optical
disk medium 2 by the output signal Sig2 (Step S405), and the
focus control is turned ON (Step S406). At this time, when the
optical pickup 1 is located on the inner periphery side than
. the mirror surface area A30 at an inner periphery part of the
optical disk medium 2, and an error state is generated in the
focus control, a series of error processing operation as
described in the first embodiment that the operation for
initializing the position of the optical pickup 1 is performed
and the TE signal is adjusted thereafter, which is not shown.
Subsequently, when the optical pickup 1 is in the information
area A2 or the mirror surface area A30 and the focus control is
ON, signal amplitude of the TE signal is detected by the signal
. amplitude detecting circuit 17 (Step S407). Then, the detected
output signal TEpp is compared with a prescribed amplitude
signal level TEref by the comparator 18, so that whether the
output signal TEpp is equal to or larger than the prescribed
amplitude signal level TEref or not is judged (Step S408). The
amplitude signal level TEref is set approximately to a level of
noise on the TE signal generated by defects on the mirror

surface part of the optical disk medium 2 or the like. As the

result of the judgement in Step S408, when the output signal
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TEpp is equal to or larger than the prescribed amplitude signal
level TEref, the comparator 18 outputs high level “1” as the
output signal Sigl, and the processing proceeds to Step S410.
Oon the other hand, as the result of the judgement in Step S408,
when the output signal TEpp is under the prescribed amplitude
signal level TEref, the comparator 18 outputs low level “0” as
the output signal Sigl, and the processing proceeds to Step
. S409.

Here, when the position of the optical pickup 1 is at the
boundary position P0 between the information area A2 where the
track of the optical disk medium 2 exists and the mirror
surface area A30 where no track exists as shown in figure 16, a
laser beam of the optical pickup 1 crosses the boundary
position PO of the optical disk medium 2 due to eccentricity of
the optical disk medium 2 or the deviation of the center at
mounting or the like. Since the TE signal is not of an almost

. sine wave form but in a constant level when the laser beam goes
into the mirror surface part, there is the possibility that
amplitude of the original TE signal cannot be detected and an
appropriate gain may not be set by the variable gain amplifier
72 that constructs the adjusting circuit 7, when the TE signal
is adjusted at this position. Here, the amount of shifting the
objective lens to the inner periphery side is set larger than

the amount of eccentricity and deviation generated by

eccentricity of the optical disk medium 2 or the deviation of
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the center at mounting, whereby the laser beam is emitted to
the inner periphery side than an area where the track cross
state is uncertain, and thus the laser beam certainly goes into
the mirror surface part A30 and the detected signal Sigl is low
level “0”, and the optical pickup 1 is slightly moved to the
outer periphery side so that the optical pickup 1 is certainly
moved inside the information area A2 (Step S409). On the other
hand, when the position of the optical pickup 1 is slightly on
the outer periphery side than the boundary position PO between
the information area A2 where the track of the optical disk
medium 2 exists and the mirror surface area A30 where no track
exists as shown in figure 16, the inner periphery shift of the
objective lens is next canceled in either judgement (Step S410),
while amplitude of the TE signal is detected in a state where
the track cross state is uncertain since the objective lens of
the optical pickup 1 is shifted to the inner periphery side as
described above, whereby the laser beam certainly goes into the
information area AZ2.

After the optical pickup 1 is moved to the information
area A2 where the track of the optical disk medium 2 exists in
the above-described Steps S408 and S409, the TE signal is
adjusted (Step S411). Wwhen the tracking control is prepared to
be operated accurately by the adjustment of the TE signal in
Step S411, the tracking control is turned ON next (Step S412),

and the traverse following control is subsequently turned ON so
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that the laser beam spot of the optical pickup 1 follows the
spiral track on the optical disk medium 2 (Step S413). By this
operation, the laser beam spot of the optical pickup 1 can
accurately follow the track on the optical disk medium 2,
whereby information in the optical disk medium 2 can be
reproduced (Step S414).

As described above, in the optical disk apparatus

" according to the fourth embodiment, the amount of the optical
pickup 1 moving at startup can be drastically decreased,
resulting in drastic reduction of a startup time.

While, in the fourth embodiment, in order to construct an
amplitude detecting means for detecting amplitude of the TE
signal and a means for comparing with a previously set value,
the signal amplitude detecting circuit 17 and the comparator 18
are added to the conventional optical disk apparatus shown in
figure 14, while this fourth embodiment may be also realized

‘ without adding the signal amplitude detecting circuit 17 and
the comparator 18, by sampling the TEA signal in the MPU 6 with
an initial value given to the adjusting circuit 7 and realizing
the amplitude detecting means for detecting amplitude of the TE
signal and the means for comparing with a previously set value
in the MPU 6.

(Embodiment 5)
Figure 17 is a diagram illustrating a TE signal and TEA

signal in track cross state, and also illustrates a period for
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which amplitude of the TE signal before adjustment is detected
in an optical disk apparatus as defined in Claim 5 of the
present invention.

In a case where amplitude of the TE signal before
adjustment is detected for a period from tl0 to t20 in figure
17(a) in the above-described first to fourth embodiments of the
present invention, the laser beam spot does not completely

‘ cross the track, resulting in an error in the detection of the
signal amplitude. On the other hand, when the amplitude of the
TE signal before adjustment is detected for a period from tl to
t2 or more in figure 17(a), that is, the amplitude of the TE
signal is detected for a period of one rotation or more in
synchronization with the rotation of the optical disk medium 2,
the laser beam certainly crosses the track on the optical disk
medium 2 due to eccentricity of the optical disk medium 2, or
eccentricity by the deviation of the center at mounting and the

" like. Therefore, no error is generated in the detection of
signal amplitude.

As described in the optical disk apparatus according to
the fifth embodiment, amplitude of the TE signal is detected
for a period of one rotation or more in synchronization with
the rotation of the optical disk medium, whereby the amplitude
of the TE signal can be certainly detected.

(Embodiment 6)

Figure 7 is a block diagram illustrating a constitution of
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an optical disk apparatus according to a sixth embodiment of
the present invention.

In figure 7, numeral 17 denotes a signal amplitude
detecting circuit which is a means for detecting amplitude of
the RF signal representing a returned light quantity signal
from the optical disk medium 2, which outputs an output signal
RFpp. Further, the signal amplitude detecting circuit 17

' comprises a peak hold circuit, bottom hold circuit, and a
differential amplifier (all not shown). Numeral 18 denotes a
comparator which compares the level of the output signal RFpp
outputted from the signal amplitude detecting circuit 17 with a
prescribed level signal RFref set by the MPU 6, and has its
output signal Sigl of the the comparator 18 inputted to the MPU
6. Other same component parts as those shown in figqure 1 are
denoted by the same reference numerals, and their descriptions
will be omitted.

'. Next, the operation of the optical disk apparatus
according to the sixth embodiment will be described.

Figure 8 is a flow chart for explaining the operation of
the optical disk apparatus according to the sixth embodiment of
the present invention.

When the optical disk medium 2 is mounted on the optical
disk apparatus or the power of the optical disk apparatus is
turned ON (Step S501), a judgement whether the optical disk

medium 2 is in the optical disk apparatus or not is performed
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(Step S502). A method of judging whether the optical disk
medium 2 is in the optical disk apparatus or not is one by
means of the level of the RF signal and inertia as described in
the first embodiment, and 1its description will be omitted.
When the optical disk medium 2 is judge to exist as the result
of the judgement in Step S502, the spindle motor 16 is driven
to start rotating the optical disk medium 2 (Step S503), and
. the focus control of the optical pickup 1 is turned ON (Step
§504). At this time, when the position of the optical pickup 1
is in the information area A2 where the track of the optical
disk medium 2 exists as shown in figure 16, a collected laser
beam spot, the track error signal, goes into track cross state
as shown in figure 17 due to eccentricity of the optical disk
medium 2 or the deviation of the center at mounting or the like.
On the other hand, when the position of the optical pickup 1 is
in the mirror surface areas A30 and A31 where the track of the
" optical disk medium 2 does not exist as shown in figure 16, the
TE signal is not of an almost sine wave form as shown in figure
17 but in a constant level because tracks are crossed, while
the focus control is operated normally. In a case where the
optical disk medium 2 is a recordable optical disk medium such
as a CD-R or a CD-RW, an unrecorded area exists also in the

information area where the track exists.
The RF signal and TE signal in a recorded part and

unrecorded part in the track cross state are described in
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figure 9.

In the recorded part, since the track on the optical disk
medium 2 is recorded with reflectance being modulated, large
amplitude is obtained for the signal amplitude of the RF signal
(see figure 9(a)). In the unrecorded part, since the track on
the optical disk medium 2 has the reflectance that is not
modulated, a small amplitude is obtained for the signal

‘. amplitude of the RF signal (see figure 9(c)). However, signal
amplitude of the TE signal in the unrecorded part (See figure
9(d)) is larger than signal amplitude of the TE signal in the
recorded part (See figure 9(b)). There exists the optical disk
medium 2 having the signal amplitude of the TE signal in the
unrecorded part which is almost twice as large as the signal
amplitude in the recorded part. Here, in a case where the
optical disk apparatus according to the present invention is a
reproduce-only apparatus which only performs reproduction from

‘ the optical disk medium 2, there is no need to turn the
tracking control ON in the unrecorded part of the optical disk
medium, and therefore it is preferable that gain adjustment of
the TE signal is performed in the recorded part.

Subsequently, after the focus control is turned ON in Step
S504, the signal amplitude of the RF signal is detected by the
signal amplitude detecting circuit 17 (Step S505). Then, the
detected output signal RFpp is compared with a prescribed

amplitude signal level RFref by the comparator 18, so that
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whether the output signal RFpp is equal to or larger than the
prescribed signal amplitude level RFref or not is judged (Step
S506). The amplitude signal level RFref is set larger than the
level of the RF signal amplitude detected in the unrecorded
part of the optical disk medium 2. As the result of the
judgement in Step S$506, when the output signal RFpp is equal to
or larger than the prescribed amplitude signal level RFref, the
. comparator 18 outputs high level “1” as the output signal Sigql,
and the processing proceeds to Step S508. On the other hand,
as the result of the judgement in Step S506, when the output
signal RFpp is under the prescribed amplitude signal level
RFref, the comparator 18 outputs low level “0” as the output
signal Sigl, and the processing proceeds to Step S507. Thus,
when the output signal Sigl is “1”, the MPU 6 judges the
optical pickup 1 is in the recorded part of the information
area A2 where the track of the optical disk medium 2 exists and
. is in a normal track cross state, and adjusts a next track
error signal (Step S108), while, when the signal Sigl is “0”,
the MPU 6 judges the optical pickup 1 is in the unrecorded part
of the information area A2 where the track of the optical disk
medium 2 exists or in the mirror surface areas A30 and A31 and
is not in a normal track cross state, and performs the
operation for initializing the position of the optical pickup
(Step 507), and then adjusts the TE signal (Step S508). The

focus control is turned OFF at the beginning of the positional
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initialization of the optical pickup 1 and the focus control is
turned ON again at the end of the positional initialization
setting.

Since the tracking control 1is prepared to be operated
accurately by the adjustment of the TE signal in Step S508, the
tracking control is turned ON next (Step S509), and a traverse
following control is subsequently turned ON so that the laser

. beam spot of the optical pickup 1 follows the spiral track on
the optical disk medium 2 (Step S510). Thus, the laser beam
spot of the optical pickup 1 can accurately follow the track on
the optical disk medium 1, thereby reproducing information on
the optical disk medium 2 (Step S511).

As described above, in the optical disk apparatus
according to the sixth embodiment, the movement of the optical
pickup 1 to the initialized position at start-up is not
performed when the optical pickup 1 at start-up is located in

. the recorded area of the information area A2 where the track on
the optical disk medium 2 exists, whereby the start-up time can
be drastically shorten in most cases.

While, in the sixth embodiment, in order to construct an
amplitude detecting means for detecting amplitude of the TE
signal and a means for comparing with a previously set value,
the signal amplitude detecting circuit 17 and the comparator 18

are added to the conventional optical disk apparatus shown in

figure 14, while this sixth embodiment may be also realized
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without adding the signal amplitude detecting circuit 17 and
the comparator 18, by sampling the TEA signal in the MPU 6 with
an initial value given to the adjusting circuit 7 and realizing
the amplitude detecting means for detecting amplitude of the TE
signal and the means for comparing with a previously set value
in the MPU 6.

(Embodiment 7)

" Figure 10 is a block diagram illustrating a constitution
of an optical disk apparatus according to a seventh embodiment
of the present invention.

In figure 10, numeral 19 denotes an adder which adds an
output signal Sig2 of the MPU 6 and an output signal TRO of the
tracking control circuit 8 for driving a tracking actuator of
the optical pickup 1 by the tracking driving circuit 9. The
adder 19 can forcibly shift an objective lens of the optical
pickup 1 in a radial direction of the optical disk medium 2 by

. the output signal Sig2 of the MPU 6. Other same component
parts as those shown in figqure 7 are denoted by the same
reference numerals, and their descriptions will be omitted.

Next, the operation of the optical disk apparatus
according to the seventh embodiment will be described.

Figure 11 is a flow chart for explaining the operation of
the optical disk apparatus according to the seventh embodiment
of the present invention.

When the optical disk medium 2 is mounted on the optical
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disk apparatus or the power of the optical disk apparatus is
turned ON (Step S601), a judgement whether the optical disk
medium 2 is in the optical disk apparatus or not is performed
(Step S602). A method of judging whether the optical disk
medium 2 is in the optical disk apparatus or not is one by
means of the level of the RF signal and inertia as described in
the first embodiment, and its description will be omitted.
" When the optical disk medium 2 is judge to exist as the result
of the judgement in Step S602, the spindle motor 16 is driven
to start rotating the optical disk medium 2 (Step S603), and
the focus control of the optical pickup 1 is turned ON (Step
S604). On the other hand, when the optical disk medium 2 is
judged not to exist as the result of the judgement in Step S602,
the operation is terminated. 1In Step S604, when the position
of the optical pickup 1 is in the information area A2 where the
track of the optical disk medium 2 exists as shown in figure 16
" with the focus control of the optical pickup 1 ON, a collected
laser beam spot goes into track cross state as shown in figure
17 due to eccentricity of the optical disk medium 2 or the
deviation of the center at mounting or the like. On the other
hand, when the position of the optical pickup 1 is in the
mirror surface areas A30 and A31 where the track of the optical
disk medium‘ 2 does not exist as shown in figure 16, the TE
signal is not of an almost sine wave form as shown in figure 17

but in a constant level because tracks are not crossed, while
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the focus control is operated normally. The RF signal
amplitude and the TE signal amplitude have different levels in
the recorded part and unrecorded part in the information area
A2 as shown in figure 9.

Subsequently, the MPU 6 shifts the objective lens of the
optical pickup 1 to the outer periphery side of the optical
disk medium 2 by the output signal Sig2 (Step S605). In this

' state, signal amplitude of the RF signal is detected by the
signal amplitude detecting circuit 17 (Step S606), and the
detected signal RFpp is compared with a prescribed amplitude
signal level RFref by the comparator 18. At the time, the
prescribed amplitude signal level RFref is set larger than the
level of the RF signal amplitude detected in the unrecorded
part of the optical disk medium 2. As the result of the
comparison in the comparator 18, when the output signal RFpp is
equal to or larger than the prescribed amplitude signal 1level

. RFref, the comparator 18 outputs high level “1” as the output
signal Sigl, while, when the output signal RFpp is under the
prescribed amplitude signal 1level RFref, the cémparator 18
outputs low level *“0” as the output signal Sigl. The MPU 6
holds this detected value as a variable a (Step S607).

Next, the MPU 6 shifts the objective lens of the optical
pickup 1 to the inner periphery side of the optical disk medium
2 by the output signal Sig2 (Step S608). In this state, signal

amplitude of the RF signal is detected by the signal amplitude
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detecting circuit 17 (Step S609), and the detected signal RFpp
is compared with a prescribed amplitude signal level RFref,
which is set larger than the level of the RF signal amplitude
detected in the unrecorded part of the optical disk medium 2,
by the comparator 18. As the result of the comparison in the
comparator 18, when the output signal RFpp is equal to or
larger than the prescribed amplitude signal level RFref, the
comparator 18 outputs high level “1” as the output signal Sigl,
while, when the output signal RFpp is under the prescribed
amplitude signal level RFref, the comparator 18 outputs low
level “0” as the output signal Sigl. The MPU 6 holds this
detected value as a variable B (Step S610) and cancels the
shift of the objective lens (Step S611).

When the optical pickup 1 is located either at a boundary
position PO as a boundary between the information area A2 where
the track of the optical disk medium 2 exists and the mirror
surface area A30 where no track exists or at a boundary
position Pl as a boundary between the information area A2 where
the track exists and the mirror surface area A31l, as shown in
figure 16, a laser beam of the optical pickup 1 crosses the
boundary position PO or boundary position Pl of the optical
disk medium 2 due to eccentricity of the optical disk medium 2
or the deviation of the center at mounting or the like. Since
the TE signal is not of an almost sine wave form but in a

constant level when the laser beam goes into the mirror surface



710116 %0% U U8 ()-)10% U& ()-! ) 10%JU& ()-! ) ul0%us ()-!Y3%40% U
U& ()-!Y3940% U U& ()-C}~uv4 10! 3940%| 4| & ()-3  394.0%| &'Sga-ﬂs) E
@O0%| & ()-$10% & ()- 10UU 10UU 10UU "6 94.09%JU& () - 8l moz} & 8ECoganp
h& ()- S10% h& ()-$10% h& ()-G 10|| 10|| 10]|! )
(10% | & ()-104(10% | & ()-f&4LDEFzXJ<4 10 10 h h

64

part, there is the possibility that amplitude of the
original TE signal cannot be detected and an
appropriate gain may not be set by the variable gain
amplifier 72 that constructs the adjusting circuit 7,
when the TE signal is adjusted at this position.
Here, the above-described outer periphery shift
amount and inner periphery shift amount of the
objective lens are set larger than the amount of
eccentricity and deviation generated by eccentricity
. of the optical disk medium 2 or the deviation of the
center at mounting, whereby the amplitude of the RF
signal befere—adjustment is detected at two positions
beyond a range of an area where the track cross
state is uncertain, and more detailed positions of the
optical pickup 1 and of the optical disk medium 2
can be judged by the variable a and variable B as the
detected values. In a case where the optical disk
medium 2 is a recordable optical disk medium ¥ such
as a CD-R or a CD-RW, an area which can be judged
. by the variable a and variable P as the detected
values 1is the area of the recorded part and
unrecorded part in the information area A2 of the
optical disk medium 2, when the unrecorded part
exists in the information area A2 where track exists.
Subsequently, it is judged whether the detected
values are a="1" as well as B="1" or not in step
S612. When the detected values are a="1" as well as
B="1" as the result of the judgement, the optical
pickup 1 is entirely located in the recorded part of

the information area A2, and a certain track
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cross state can be obtained, whereby the TE signal is adjusted
at this position (Step S618). On the other hand, when the
detected values are not a="1" as well as B="1" in Step S612,
it is Jjudged whether the detected values are a="1" as well as

B="0" or not (Step S613). When the detected values are a=*1"
as well as B="0" as the result of the judgement, the optical
pickup 1 is located at a boundary position between the recorded
. part and the unrecorded part because the RF signal amplitude
level is not obtained when the objective lens is shifted to the
inner periphery side. Then, the optical pickup 1 is slightly
moved to the outer periphery side so that a certain track cross
state is obtained (Step S614), and the TE signal is adjusted.
on the other hand, when the detected values are not a="1" as
well as B="0" in Step S613, it is judged whether the detected
values are a=*0" as well as B="1" or not (Step S615). When
the detected values are a="0" as well as 8="1" as the result
. of the judgement, the optical pickup 1 is located at a boundary
position between the recorded part and the unrecorded part
because the RF signal amplitude level is not obtained when the
objective lens is shifted to the outer periphery side. Then,
the optical pickup 1 is slightly moved to the inner periphery
side so that a certain track cross state is obtained (Step

S616), and the TE signal is adjusted. On the other hand, when
the detected values are not a ="0" as well as B="1" in Step

S615, which means they are a="0" as well as B="0", the optical
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pickup 1 is located in a part other than the recorded
area, and the operation for initializing the position
of the optical pickup 1 is performed (Step S617).

After the optical pickup 1 is moved to the
information area A2 where the track of the optical
disk medium 2 exists in the above-described Steps
S612 to S617, the TE signal is adjusted (Step S618).
The focus control is turned OFF at the beginning of
the positional initialization of the optical pickup 1

' and the focus control is turned ON again after the
operation of the positional initialization is
terminated. Also, when the optical pickup 1 is
located at a boundary position between the mirror
surface area A30 and the substrate area A40 or at a
boundary position between mirror surface area A31
and the substrate area A41 in the optical medium 2
as shown in figure 16, and an error status is
generated in the focus control by the above-
described outer periphery shift operation and inner

. periphery shift operation of the objective lens, the
operation for initializing the position of the optical
pickup 1 is performed to move the optical pickup 1
to the information area A2 where the track of the
optical disk medium 2 exists, and then the TE signal
is adjusted {Step—S218}.

Next, since the tracking control is prepared to
be operated accurately by the adjustment of the TE
signal, the tracking control is turned ON (Step
S619), and the traverse following control is

subsequently turned ON so that the laser



FU ()-17)" 10%JU8 () - " %0% U& () -; zsdE~_@ 10,
V0% & ()- @A0Y| & () - @AY & () -, 4" 10%| & ()-f10%| & ()-S

940%| & ()-)eaB~_@ 10" 940%| & ()- M0%| & ()- %40%4| & ()- 3 0 DEC 2002
V0% & ()-, NP0 & ()-!1d (10% | & () - XSaB~_ @ 102G’ 10%}| & () - 0@LO%| & () - .
YL0%| & ()-, %0%| & ()-!+&F(10% | | & d)-$ Yd0%| & ()-b@ 10! |

V0% 4| & ()- |  YA0Y%H| & ()-  10% & ()-$10%| & ()-F 104| 104

104| 4394.0% & ()- WoOPL 1,S 10% U& ()-#910% U& () -

beam spot of the optical pickup 1 follows the spiral track on
the optical disk medium 2 (Step S620). By this operation, the
laser beam spot of the optical pickup 1 can accurately follow
the track on the optical disk medium 2, whereby information on
the optical disk medium 2 can be reproduced (Step 5651).
As described above, in the optical disk apparatus
according to the seventh embodiment, amplitude of the RF signal
‘ is detected, two detected values (variables a and B) are
compared with previously set prescribed amplitude, it is Jjudged
as the result of the comparison whether the optical pickup is
located entirely in the recorded part in the area where the
track on the optical disk medium exists, it.is located at an
end on the outer periphery side of the recorded part, it is
located at an end on the inner periphery side of the recorded
part, or it is located entirely outside the recorded part, so
as to decide whether the optical pickup needs to be moved
. before the adjusting operation of the track error signal is
performed or not, and the optical pickup 1 can be moved to the
most appropriate direction also when the movement is judged to
be required, whereby the movement of the optical pickup can be
optimized at start-up, resulting in drastic reduction of a
startup time.
While, in the seventh embodiment, in order to construct an
amplitude detecting means for detecting amplitude of the TE

signal and a means for comparing with a previously set value,
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the signal amplitude detecting circuit 17 and the comparator 18
are added to the conventional optical disk apparatus shown in
figure 14, while this seventh embodiment may be also realized
without adding the signal amplitude detecting circuit 17 and
the comparator 18, by sampling the TEA signal in the MPU 6 with
an initial value given to the adjusting circuit 7 and realizing
the amplitude detecting means for detecting amplitude of the TE

. signal and the means for comparing with a previously set value
in the MPU 6.

(Embodiment 8)

Figure 10 is a block diagram illustrating a constitution
of an optical disk apparatus according to an eighth embodiment
of the present invention. Respective constitutions in the
figure are described in the seventh embodiment, and their
descriptions will be omitted.

Next, the operation of the optical disk apparatus

. according to the eighth embodiment will be described.

Figure 12 is a flow chart for explaining the operation of
the optical disk apparatus according to the eighth embodiment
of the present invention.

When the optical disk medium 2 is mounted on the optical
disk apparatus or the power of the optical disk apparatus is
turned ON (Step S701), a judgement whether the optical disk
medium 2 is in the optical disk apparatus or not is performed

(Step S702). A method of judging whether the optical disk
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medium 2 is in the optical disk apparatus or not is one by
means of the level of the RF signal and inertia as described in
the first embodiment, and its description will be omitted.
When the optical disk medium 2 is judged to exist as the result
of the judgement in Step S702, the spindle motor 16 is driven
to start rotating the optical disk medium 2 (Step S703), and
the optical pickup 1 is ' slightly moved in an outer periphery

‘ direction (Step S704). The amount of the movement then in an
outer periphery direction is one from a limit position of the
movable range in which the optical pickup 1 can move to the
inner periphery side up to entering the information area A2 of
the optical disk medium 2 in which the tracks are present. The
optical pickup 1 is located inside the information area A2
where the track of the optical disk medium 2 exists or on the
outer periphery side than the information area A2 as shown in
figure 16.

. Subsequently, the MPU 6 shifts the objective lens of the
optical pickup 1 to the outer periphery side by the output
signal Sig2 (Step S705), and the focus control is turned ON
(Step S706). At this time, when the optical pickup 1 is
located on the outer periphery side than the mirror surface
area A31 at an outer periphery part of the optical disk medium
2, and an error state 1is generated in the focus control, a
series of error processing operation that the operation for

initializing the position of the optical pickup 1 is performed
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and the TE signal is adjusted thereafter, which is not shown.
Subsequently, when the optical pickup 1 is in the information
area A2 or the mirror surface area A3l and the focus control is
ON, signal amplitude of the RF signal is detected by the signal
amplitude detecting circuit 17 (Step S707). Then, the detected
output signal RFpp is compared with a prescribed amplitude
signal level RFref by the comparator 18, so that whether the

. output signal RFpp is equal to or larger than the prescribed
amplitude signal level RFref or not is judged (Step S708). The
amplitude signal level RFref is set larger than the level of
the RF signal amplitude detected in the unrecorded part of the
optical disk medium 2. As the result of the judgement in Step
S708, when the output signal RFpp is equal to or larger than
the prescribed amplitude signal level RFref, the comparator 18
outputs high 1level “1" as the output signal Sigl, and the
processing proceeds to Step S710. Oon the other hand, as the

' result of the judgement in Step S708, when the output signal
RFpp is under the prescribed amplitude signal level RFref, the
comparator 18 outputs low level “0” as the output signal Sigqgl,
and the processing proceeds to Step S709.

Here, when the position of the optical pickup 1 is at a
boundary between the recorded part and the unrecorded part of
the information area A2 where the track of the optical disk
medium 2 exists as shown in fiqure 16, a laser beam of the

optical pickup 1 crosses the boundary position Pl of the
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optical disk medium 2 due to eccentricity of the optical disk
medium 2 or the deviation of the center at mounting or the like.
When the laser beam goes into the unrecorded part, the TE
signal has larger amplitude than that in the recorded part, and
thus, there is the possibility that amplitude of the original
TE signal cannot be detected and an appropriate gain may not be
set by the variable gain amplifier 72 that constructs the
adjusting circuit 7, when the TE signal is adjusted at this
position. Here, the amount of shifting the objective lens to
the outer periphery side 1is set larger than the amount of
eccentricity and deviation generated by eccentricity of the
optical disk medium 2 or the deviation of the center at
mounting, whereby the 1laser beam 1is emitted to the outer
periphery side than an area where the track cross state is
uncertain, and thus the laser beam certainly goes into the
unrecorded part and the detected signal Sigl is low level “07,
and the optical pickup 1 is slightly moved to the inner
periphery side so that the optical pickup 1 is certainly moved
inside the information area A2 (Step S709). On the other hand,
when the position of the optical pickup 1 is slightly on the
inner periphery side than the boundary position between the
recorded part and the unrecorded part of the information area
A2 where the track of the optical disk medium 2 exists as shown
in figure 16, the outer periphery shift of the objective lens

is next canceled in either judgement (Step S710), while
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amplitude of the RF signal is detected in a state where the
track cross state is uncertain since the objective lens of the
optical pickup 1 is shifted to the outer periphery side,
whereby the laser beam certainly goes into the recorded area of
the information area A2.

After the outer periphery shift of the objective lens is
canceled in Step S710, the TE signal is adjusted (Step S711).

. When the tracking control is prepared to be operated accurately
by the adjustment of the TE signal in Step S711, the tracking
control is turned ON next (Step S712), and the traverse
following control is subsequently turned ON so that the laser
beam spot of the optical pickup 1 follows the spiral track on
the optical disk medium 2 (Step S713). Thus, the laser beam
spot of the optical pickup 1 can accurately follow the track on
the optical disk medium 2, whereby information in the optical
disk medium 2 can be reproduced (Step S714).

. As described above, in the optical disk apparatus
according to the eighth embodiment, the amount of the optical
pickup moving at startup can be drastically decreased,
resulting in drastic reduction of a startup time.

While, in the eighth embodiment, in order to construct an
amplitude detecting means for detecting amplitude of the TE
signal and a means for comparing with a previously set value,
the signal amplitude detecting circuit 17 and the comparator 18

are added to the conventional optical disk apparatus shown in
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figure 14, while this eighth embodiment may be also realized
without adding the signal amplitude detecting circuit 17 and
the comparator 18, by sampling the TEA signal in the MPU 6 with
an initial value given to the adjusting circuit 7 and realizing
the amplitude detecting means for detecting amplitude of the TE
signal and the means for comparing with a previously set value

in the MPU 6.

. (Embodiment 9)

Figure 10 is a block diagram illustrating a constitution
of an optical disk apparatus according to an ninth embodiment
of the present invention. Respective constitutions in the
figure are described in the seventh embodiment, and their
descriptions will be omitted.

Next, the operation of the optical disk apparatus
according to the ninth embodiment will be described.

Figure 13 is a flow chart for explaining the operation of

' the optical disk apparatus according to the ninth embodiment of
the present invention.

When the optical disk medium 2 is mounted on the optical
disk apparatus or the power of the optical disk apparatus is
turned ON (Step S801), a judgement whether the optical disk
medium 2 is in the optical disk apparatus or not is performed
(Step S802). A method of Jjudging whether the optical disk
medium 2 is in the optical disk apparatus or not is one by

means of the level of the RF signal and inertia as described in



11 9%40% h& ()-3 10m 10m 10m 3" 10%&' ()- OF%d0%n
& () - OFYL0%TE ()-. F" 10%1& () - 889u: 9<<0=zX6mbC 1!+ FUL0% h h& ()34 'DEC 290
(10%h& ()-!, (10%h& ()-! F(10%h<h& ()-:!> F(10%h"h& ()-:10% h& (%-8:
> >" >#>0>3>@uS1 1! 3(10%h& ()-!!10 F(10%hPh& ()-"10% h& ()-%0% h& ()-3 10
hh 10 h h 10 h h! .F%0%h h& ()-4 CDDDD D*D D7DsT5 1! 10%@& () -
10%@& () - %40%@& ()-m + 10%& ()- 10 10 10! 3(10%& ()-! 7DgDEEFZFFaBsT5 1!
3940%@& ()-, YA0%@E ()-& Y0%@ ()- !0 10%& ()-| FLov@® () -
"109%@% () - FGMGGHBHHaBsT5 1!1/ 9%40%@& ()-12 4940%@& ()-!~)' 10%& ()-"
YLOY@ ()- % YA0%@E ()- & 3%40%@& ()-HHHI I 1111bC

focus control is ON, signal amplitude of the RF

signal is detected by the signal amplitude detecting
circuit 17 (Step S807). Then, the detected output
signal RFpp is compared with a prescribed amplitude
signal level RFref by the comparator 18, so that
whether the output signal RFpp is equal to or larger
than the prescribed amplitude signal level RRref or
not is judged (Step S808). The amplitude signal
level RFref is set larger than the level of the RF
signal amplitude detected in the unrecorded part of
the optical disk medium 2. S the result of the
judgement in Step S808, when the output signal
RFpp is equal to or larger than the prescribed
amplitude signal level RFref, the comparator 18
outputs high level “1” as the output signal Sigl, and
the processing proceeds to Step S810. On the other
hand, as the result of the judgement in Step S808,
when the output signal RFpp is under the prescribed
amplitude signal level RFref, the comparator 18
. outputs low level “0” as the output signal Sigl, and
the processing proceeds to Step S809.

Here, when the position of the optical pickup 1
is at a boundary between the recorded part and the
unrecorded part of the information area A A2 where
the track of the optical disk medium 2 exists as
shown in figure 16, a laser beam of the optical
pickup 1 crosses the boundary position PO of the
optical disk medium 2 due to eccentricity of the
optical disk medium 2 or the deviation of the center

at mounting or the like.
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When the laser beam goes into the unrecorded part, the TE
signal has larger amplitude than that in the recorded part, and
thus, there is the possibility that amplitude of the TE signal
in the recorded part which performs the original operation
cannot be detected and an appropriate gain may not be set by
the variable gain amplifier 72 that constructs the adjusting
circuit 7, when the TE signal is adjusted at this position.

. Here, the amount of shifting the objective lens to the inner
periphery side is set larger than the amount of eccentricity
and deviation generated by eccentricity of the optical disk
medium 2 or the deviation of the center at mounting, whereby
the laser beam is emitted to the outer periphery side than an
area where the track cross state is uncertain, and thus the
laser beam certainly goes 1into the unrecorded part and the
detected signal Sigl is low level “0”, and the optical pickup 1
is slightly moved to the outer periphery side of the optical

. disk medium 2 (Step S809), so that the optical pickup 1 is
certainly moved inside the information area A2. On the other
hand, when the position of the optical pickup 1 is slightly on
the outer periphery side than the boundary position PO between
the recorded part and the unrecorded part of the information
area A2 where the track of the optical disk medium 2 exists as
shown in figure 16, the inner periphery shift of the objective

lens is next canceled in either judgement (Step SB810), while

amplitude of the RF signal is detected in a state where the
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track cross state is uncertain since the objective lens of the
optical pickup 1 is shifted to the inner periphery side as
described above, whereby the laser beam certainly goes into the
information area A2.

After the optical pickup 1 is moved to the information
area A2 where the track of the optical disk medium 2 exists in
the above-described Steps S808 and S809, the TE signal is
adjusted (Step S811). When the tracking control is prepared to
be operated accurately by the adjustment of the TE signal in
Step S811, the tracking control is turned ON next (Step S812),
and the traverse following control is subsequently turned ON so
that the laser beam spot of the optical pickup 1 follows the
spiral track on the optical disk medium 2 (Step S813). Thus,
the laser beam spot of the optical pickup 1 can accurately
follow the track on the optical disk medium 2, whereby
information in the optical disk medium 2 can be reproduced
(Step S814).

As described above, 1in the optical disk apparatus
according to the ninth embodiment, the amount of the optical
pickup moving at startup can be drastically decreased,
resulting in drastic reduction of a startup time.

While, in the ninth embodiment, in order to construct an
amplitude detecting means for detecting amplitude of the TE
signal and a means for comparing with a previously set value,

the signal amplitude detecting circuit 17 and the comparator 18
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are added to the conventional optical disk apparatus
shown in figure 14, while this ninth embodiment may
be also realized without adding the signal amplitude
detecting circuit 17 and the comparator 18, by
sampling the TEA signal in the MPU 6 with an initial
value given to the adjusting circuit 7 and realizing
the amplitude detecting means for detecting
amplitude of the TE signal and the means for
comparing with a previously set value in the MPU 6.
. (Embodiment 10)

Figure 9 is a diagram illustrating an RF signal
and TE signal of a recorded part and unrecorded part
in track cross state, which also illustrates a period
for which amplitude of the RF signal is detected in
an optical disk apparatus as defined in Claim 10 of
the present invention.

In a case where amplitude of the FE—signal

before—adjustment RF signal is detected for a period
from t10 to t20 in figure 9 in the above-described

. sixth to ninth embodiments, the laser beam spot
does not completely cross the track, resulting in an
error in the detection of the signal amplitude. On
the other hand, when amplitude of the RF signal is
detected for a period from tl to t2 or more in figure
9, that is, for a period of one rotation or more in
synchronization with the rotation of the optical disk
medium 2,the laser beam spot certainly crosses the
track on the optical disk medium 2 due to
eccentricity of the optical disk medium 2 or

eccentricity by the deviation of
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generated in the detection of signal amplitude.

As described in the optical disk apparatus according to
the tenth embodiment, amplitude of the RF signal is detected
for a period of one rotation or more in synchronization with
the rotation of the optical disk medium, whereby the amplitude
of the track error signal can be certainly detected.

‘ While the optical disk apparatus in the first to tenth
embodiments is described taking an optical disk apparatus which
only performs reproduction of information for example, an
optical disk apparatus such as CD-R or CD-RW, which also

enables recording of information can be also applied, thereby

to achieve the same effects as those in the embodiments.

APPLICABILITY IN INDUSTRY

As described above, an optical disk apparatus according to
'. the present invention 1is suited to perform recording or

reproduction of information into/from an optical disk.
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CLAIMS

1. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
into/from an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;

‘ a tracking actuator which drives the optical pickup so that an
irradiated position of the light beam follows the track for
information recording; a track error detecting means for
detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
error detecting means; and a tracking driving means for driving
the tracking actuator according to an output signal of the
adjusting means, comprising:

' an amplitude detecting means for detecting amplitude of
the track error signal; and

a transfer means for transferring the optical pickup in a
radial direction of the optical disk medium, wherein
the focus control means focuses the light beam irradiated

from the optical pickup onto the optical disk medium, and the
adjusting means adjusts the gain and offset of the track error
signal when the amplitude of the track error signal detected by

the amplitude detecting means is equal to or larger than a
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to a previously decided position when the amplitude of the
track error signal detected by the amplitude detecting means is

under the previously set value.

2. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
.' into/from an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;
a tracking actuator which drives the optical pickup so that an
irradiated position of the light beam follows the track for
information recording; a track error detecting means for
detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
. error detecting means; and a tracking driving means for driving
the tracking actuator according to an output signal of the
adjusting means, comprising:
an amplitude detecting means for detecting amplitude of
the track error signal;
an objective lens shift means for providing a signal to
the tracking driving means to shift an objective lens of the

optical pickup in a radial direction of the optical disk

medium; and
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a transfer means for transferring the optical pickup in
the radial direction of the optical disk medium, wherein
the focus control means focuses the light beam irradiated
from the optical pickup onto the optical disk medium, and
according to a first comparison result which is obtained by
comparing amplitude of a first track error signal detected in
the amplitude detecting means with a previously set value in a
. state where the objective lens of the optical pickup is shifted
in an outer periphery direction of the optical disk medium by
the objective lens shift means, as well as a second comparison
result which is obtained by comparing amplitude of a second
track error signal detected in the amplitude detecting means
with the previously set value in a state where the objective
lens of the optical pickup is shifted in an inner periphery
direction of the optical disk medium by the objective lens
shift means, the gain and offset of the track error signal are
. adjusted when the first and the second comparison results are
both equal to or larger than the previously set value; the
optical pickup is transferred in the outer periphery direction
of the optical disk medium when the first comparison result is
equal to or larger than the previously set value and the second
comparison result is under the previously set value; the
optical pickup is transferred in the inner periphery direction

of the optical disk medium when the first comparison result is

under the previously set value and the second comparison result
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is equal to or larger than the previously set value; and the
optical pickup is transferred to a previously decided position

when the first and the second comparison results are both under

the previously set value.

3. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
. into/from an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;
a tracking actuator which drives the optical pickup so that an
irradiated position of the light beam follows the track for
information recording; a track error detecting means for
detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
. error detecting means; and a tracking driving means for driving
the tracking actuator according to an output signal of the
adjusting means, comprising:
an amplitude detecting means for detecting amplitude of
the track error signal;
an objective lens shift means for providing a signal to
the tracking driving means to shift an objective lens of the

optical pickup in a radial direction of the optical disk

medium; and
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a transfer means for transferring the optical pickup in
the radial direction of the optical disk medium, wherein

the transfer means transfers the optical pickup in an
outer periphery direction of the optical disk medium, the focus
control means focuses the light beam irradiated from the
optical pickup onto the optical disk medium, and shift of the
objective lens is stopped and the adjusting means adjusts the

" gain and offset of the track error signal when the amplitude of

the track error signal detected by the amplitude detecting
means is equal to or larger than a previously set value in a
state where the objective lens of the optical pickup is shifted
in the outer periphery direction of the optical disk medium by
the objective lens shift means, while the optical pickup is
transferred in an inner periphery direction of the optical disk
medium when the amplitude of the track error signal detected by

the amplitude detecting means is under the previously set value.

4. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
to an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;
a tracking actuator which drives the optical pickup so that an
irradiated position of the light beam follows the track for

information recording; a track error detecting means for
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detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
error detecting means; and a tracking driving means for driving
the tracking actuator according to an output signal of the
adjusting means, comprising:

an amplitude detecting means for detecting amplitude of

. the track error signal;

an objective lens shift means for providing a signal to
the tracking driving means to shift an objective lens of the
optical pickup in a radial direction of the optical disk
medium; and

a transfer means for transferring the optical pickup in
the radial direction of the optical disk medium, wherein

the transfer means transfers the optical pickup in an
inner periphery direction of the optical disk medium, the focus

. control means focuses the light beam irradiated from the

optical pickup onto the optical disk medium, and shift of the
objective lens is stopped and the gain and offset of the track
error signal are adjusted by the adjusting means when the
amplitude of the track error signal detected by the amplitude
detecting means is equal to or larger than a previously set
value in a state where the objective lens shift means shifts
the objective lens of the optical pickup in the inner periphery

direction of the optical disk medium, while the optical pickup
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is transferred in an outer periphery direction of the optical

disk medium when the amplitude of the track error signal

detected by the amplitude detecting means is under the

previously set value.

5. The optical disk apparatus as defined in any of Claims 1
to 4, wherein

. the amplitude of the track error signal is detected by the
amplitude detecting means for a period of one rotation or more

in synchronization with the rotation of the optical disc medium.

6. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
into/from an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;
. a tracking actuator which drives the optical pickup so that an
irradiated position of the light beam follows the track for
information recording; a track error detecting means for
detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
error detecting means; and a tracking driving means for driving

the tracking actuator according to an output signal of the

adjusting means, comprising:
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a returned light quantity detecting means for detecting a
returned light quantity from the optical disk medium;

an amplitude detecting means for detecting amplitude of an
output signal of the returned light quantity detecting means;
and

a transfer means for transferring the optical pickup in a
radial direction of the optical disk medium, wherein

. the focus control means focuses the light beam from the

optical pickup onto the optical disk medium, and the adjusting
means adjusts the gain and offset of the track error signal
when the amplitude of the returned light quantity signal
detected by the amplitude detecting means is equal to or larger
than a previously set value, while the optical pickup is
transferred to a previously decided position when the amplitude
of the returned light quantity signal detected by the amplitude

detecting means is under the previously set value.

7. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
into/from an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;
a tracking actuator which drives the optical pickup so that an
irradiated position of the light beam follows the track for

information recording; a track error detecting means for
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detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
error detecting means; and a tracking driving means for driving
the tracking actuator according to an output signal of the
adjusting means, comprising:

a returned light quantity detecting means for detecting a

" returned light quantity from the optical disk medium;

an amplitude detecting means for detecting amplitude of an
output signal of the returned light quantity detecting means;

an objective lens shift means for providing a signal to
the tracking driving means to shift an objective lens of the
optical pickup in a radial direction of the optical disk
medium; and a transfer means for transferring the optical
pickup in the radial direction of the optical disk medium,
wherein

" the focus control means focuses the light beam irradiated

from the optical pickup onto the optical disk medium, and
according to a first comparison result which is obtained by
comparing amplitude of a first returned light guantity signal
detected in the amplitude detecting means with a previously set
value in a state where the objective lens of the optical pickup
is shifted in an outer periphery direction of the optical disk
medium by the objective lens shift means, as well as a second

comparison result which is obtained by comparing amplitude of a
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second returned light quantity signal detected in the amplitude
detecting means with the previously set value in a state where
the objective lens of the optical pickup is shifted in an inner
periphery direction of the optical disk medium by the objective
lens shift means, the gain and offset of the track error signal
are adjusted when the first and the second comparison results
are both equal to or larger than the previously set value; the
. optical pickup is transferred in the outer periphery direction
of the optical disk medium when the first comparison result is
equal to or larger than the previously set value and the second
comparison result is under the previously set value; the
optical pickup is transferred in the inner periphery direction
of the optical disk medium when the first comparison result is
under the previously set value and the second comparison result
is equal to or larger than the previously set value; and the
optical pickup is transferred to a previously decided position

. when the first and the second comparison results are both under

the previously set value.

8. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
into/from an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;

a tracking actuator which drives the optical pickup so that an
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irradiated position of the light beam follows the track for
information recording; a track error detecting means for
detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
error detecting means; and a tracking driving means for driving
the tracking actuator according to an output signal of the
‘. adjusting means, comprising:
a returned light quantity detecting means for detecting a
returned light quantity from the optical disk medium;
an amplitude detecting means for detecting amplitude of an
output signal of the returned light quantity detecting means;
an objective lens shift means for providing a signal to
the tracking driving means to shift an objective lens of the
optical pickup in a radial direction of the optical disk
medium; and
. a transfer means for transferring the optical pickup in
the radial direction of the optical disk medium, wherein
the transfer means transfers the optical pickup in an
outer periphery direction of the optical disk medium, the focus
control means focuses the light beam from the optical pickup
onto the optical disk medium, and shift of the objective lens
is stopped and the gain and offset of the track error signal

are adjusted by the adjusting means when the amplitude of the

returned light quantity signal detected by the amplitude
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detecting means is equal to or larger than a previously set
value in a state where the objective lens of the optical pickup
is shifted in the outer periphery direction of the optical disk
medium by the objective lens shift means, while the optical
pickup is transferred in an inner periphery direction of the
optical disk medium when the amplitude of the returned light
quantity signal detected by the amplitude detecting means is

under the previously set value.

9. An optical disk apparatus which comprises: an optical
pickup which performs recording or reproduction of information
into/from an optical disk medium having a track for information
recording; a focus control means for controlling the optical
pickup so as to focus a light beam on the optical disk medium;
a tracking actuator which drives the optical pickup so that an
irradiated position of the light beam follows the track for
information recording; a track error detecting means for
detecting a deviation from the track position of the irradiated
position of the light beam; an adjusting means for adjusting
gain and offset of a track error signal outputted by the track
error detecting means; and a tracking driving means for driving
the tracking actuator according to an output signal of the
adjusting means, comprising:

a returned light quantity detecting means for detecting a

returned light quantity from the optical disk medium;
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an amplitude detecting means for detecting amplitude of an
output sighal of the returned light quantity detecting means;

an objective lens shift means for providing a signal to
the tracking driving means to shift an objective lens of the
optical pickup in a radial direction of the optical disk
medium; and

a transfer means for transferring the optical pickup in
the radial direction of the optical disk medium, wherein

the transfer means transfers the optical pickup in an
inner periphery direction of the optical disk medium, the light
beam irradiated from the optical pickup is focused onto the
optical disk medium by the focus control means, and shift of
the objective lens is stopped and the gain and offset of the
track error signal are adjusted by the adjusting means when the
amplitude of the returned light quantity signal detected by the
amplitude detecting means is equal to or larger than a
previously set value in a state where the objective lens of the
optical pickup is shifted in the inner periphery direction of
the optical disk medium by the objective lens shift means,
while the optical pickup is transferred in an outer periphery
direction of the optical disk medium when the amplitude of the
returned light gquantity signal detected by the amplitude

detecting means is under the previously set value.

The optical disk apparatus as defined in any of Claims 6 to 9,
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wherein

the amplitude of the returned light quantity signal is
detected by the amplitude detecting means for a period of one
rotation or more in synchronization with the rotation of the

optical disk medium.



