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present invention relates to an optical disk apparatus whi ch D& D&in2002

‘recording or reproduction of information into/froman optical disk

and,

nore particularly, to one which can perform adjustnment of a track error
signal reliably and effectively thereby to shorten a start-up tine at
starting this apparatus into which an optical disk mediumis installed.
BACKGROUND ART Hereinafter, a conventional optical disk apparatus will be

described. Figure 14 is a block diagramillustrating a constitution

of the

conventional optical disk apparatus. In figure 14, nuneral 2 denotes an

optical disk nedium such as ROM a DVD, and an MO, whic
track for information recoré%ﬁ?% uneral 1 denotes an optical

whi ch collects a sem conductor laser to irradiate the light to a't
position on the optical disk nmedium 2, thereby to performrecordin
reproduction of information, and this _c¢c es an optical system
driving system The opt PEFIC EH%ﬁﬁ(ﬁﬁR%ﬂ? % | aser beam on the su

h has a
pi ckup
ar get

g and
and a
rface of

t he optical disk 30 DEC 2002 2 medi um 2 or detects a deviation between a

irradi ated position
TECHNICAL FIELD

The present invention relates to an 0ptiéal disk apparatus
which performs recording or reproduction of information
into/from an optical disk and, more particularly, to one which
can perform adjustment of a track error signal reliably and
effectively thereby to shorten a start-up time at starting this

apparatus into which an optical disk medium is installed.

BACKGROUND ART

Hereinafter, a conventional optical disk apparatus will be

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 medium 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



of a | aser beamand a target position on the optical disk nmedium2, and it

conprises a sem conductor |aser, lenses, a beamsplitter, a phﬁ:ﬁgbog or
d en

the like (all not shown). On the other hand, the driving syste

to performa focus control which nmakes an objective |lens follow pl ane
wobbl es on the optical disk nmedium 2 or a tracking control which nakes the
obj ective lens follow track wobbl es, and keeps the positional relationship
bet ween the target position on the optical disk nedium2 and a | aser beam
spot constant, and it nmainly conprises a magnet, a coil, and a. .:support
menber (all not shown). The driving system serves as an, actuator which

O g " bEnatteRid e BBULGR: oY ShEEkeBHTY Alr Fadeapbas 15 DDCOA! | ONal

orns varlous arithnetic processings to a ret urned
s Shiefodrinr D, PERB candel WAL e BOIUTIEY ot o Brura parts. b ch
G e uncd oi ARRL of© ASGFT T o s FpLoghalby | 1036t Peflpidy catr T Of
L1 BRI AR il 2 ERARILITr OF 1T S GAT Fengorat§ VAT sdenoy %, ©

I ti | deviati t of the | | '
750k O Denc haPthc e, SR RERUAY 2 Clnd & TeRTSRue: BRergiy s Tooas ©

h I naf , f d F si | ' | nf ' 0 C 2002
5 PepbRadwiich chakEE 0 |TRNECF P Podlalt ot N PRE TR aRohiges of"

the optical disk medium 2 or a tracking control which makes the
objective lens follow track wobbles, and keeps the positional

relationship between the target position on the optical disk
medium 2 and a laser beam spot constant, and it mainly

comprises a magnet, a coil, and 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 which performs
various arithmetic processings to a returned light guantity
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 deviation quantity of the laser beam
spot on the optical disk medium 2, a track error signal

(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



medi um 2. Nuneral 4 denotes a focus control circuit, which perforns a
focus control of collecting the | aser beam irradiated fronlhge opti cal
pickup 1 to focus the same on the optical disk nmedium2, nu Y BC defigdt es
a focus driving circuit which is controlled by the focus control circuit
4. and drives an actuator of an og£ective | ens of the optical. pickup 1,
and nuneral 6 denotes a mcro proceSsing unit (hereinafter, referred to as
MPU) presenting an arithnetic processing unit, and by a conmmand of this
MPU 6, ON OFF of the above-nentioned focus control operation is operated.

"Nuneral 7 denotes an: adjusting circuit which conprises an offset control
r-'72, and receives th

circuit' 71, and a variable _gain anplLifie , .T%

si girgardeduapuft &hFndn Lhe %%t%ﬁ%?cﬁﬁﬁﬂef it Bhe gphdeat, ‘S?ﬂs and
an of fset by settings fromthe MPU 6, and outputs a_track error . signal

af madiam ugtnendNumekadi n4f t@eROERFerd edOCHSasCANFERL SFHRGRIE nYhiFR 8
denotes a tracking control circuit which receives the TEA signal and
perfearfierms coat r floays t heentrel i afadi aebdepddng orfhR t h8SEXserPBaEm
follows the track of the optical disk nmedium 2, and nuneral 9 denotes a

t r dodviantj adréd/i figomcitheuiapwitah Bickap thetebifectisyhensaBe Qe Bpei cal:
pickup 1 wth controlled by the tracking control circuit 8, and OV OFF of
t hioptticadki dg séonmedivopeat | oumeradperbat denptes cEMEHRFE IRV MY 6.
Nurmeral 10 denotes a traverse control circuit which 30 DEC 2002 4 receives
a edmndit eshimi $5gonaehtfloddedhdfy ether dbeusedcantzel circuit 4. and

drives an actuator 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,

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
reéeives 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 controcl circuit which



TRO signal ) outputted fromthe tracking control circuit 8, and generates a

TVO si gnal presenting a control signal for noving the opticalj @i@g?ﬁ%ﬁz
itself to followin a radial direction of the optical disk 2 when

irradiated position of the |aser beamof the optical pickup 1 follows the
spiral track on the optical disk nedium2, nuneral 11 denotes a traverse
driving circuit which receives t he4TVO signal and drives an after-
mentioned traverse notor 12, and nuneral 12 denotes a traverse notor which
noves the optical pickup 1 in a radial direction of the optical disk
medi um 2. Further, nuneral -13 denotes a signal processing circuit which
receives the RF signal outputted fromthe operational anplifier 3, and
r eprecet¥es ianfepnhrpdn otant helgpalcdhefisinakbetim XetGiF ¢ &0t ra8ts a
SYNC signal presenting a synchroni zation signal fromthe RF signal
Nur2R@l s ignddnotast putieddisomptde dogmalingi FeotrolwikridEefved e SYNC
signal extracted fromthe signal processing circuit 13 and outputs a DMO
si grenefatesort reVe i aggnefle presenoinguabaomirehesagniadal fr sROvddiam 2,
nunmeral 15 denotes a spindle notor driving circuit which receives the DV
si gried bpoichhe pepikuy €l nbtselfompr doldiowuin a4 raddadr idbseghion of
after-nentioned spindle notor, and nuneral 16 denotes a spindle notor for
r ot#lié ngptheadptdisk di skheredihm 2i remdii s bedr poetitoion ob £t Hehepiladex not or
16 can be also controlled at a prescribed rotation nunber by inputting an
FGragmnabfi ntiecabptigcalr giiadkgn 3 ToHEWO0R2hE mpiealt drielek spinndihe not or
control circuit 14, not by the SYNC

optical disk medium 2, numeral 11 denotes a traverse driving

circuit which receives the TVO signal and drives an after-
mentioned traverse motor 12, and numeral 12 denotes a traverse
motor 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, 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



signal. Next, an adjusting operation of the track error signal, which is

performed when the conventional optical disk apparatus on m@@gp %he
optical disk medium2. is mounted is started will be descri \ﬁtﬁﬁZME
reference to the flow chart in figure 15. Wen the optical disk nmedium2 is
nounted on the optical disk apparatus or the power is turned ON (Step
S901), the MPUG6 initializes the gosition of the optical pickup 1 (Step
5902). Mbre specifically, the traverse notor 12 is driven so as to nobve
the optical pickup 1 forcibly to the inner periphery side of the optical

di sk medium 2 until an- innernost periphery swtch (not shown). is pressed

(Step.5903). . Wien there is no_ _innernnmost periphery 1 t.ch verse
nofgAber 9 k&S SRARILS Vﬂﬁ?ﬁ Fﬂgtgﬁghﬁﬂréﬁ%iuggl Pé%g% eF§ﬁ%§5% éto a
limt of the novable range in which the optical pickup 1 can nove to the

i nBé@Npéri phery side. After the optical pickup 1 is noved to the innernost
periphery position of the optical disk diym2, in this way, .the optical

pi ckup mek§:ndVbdaﬁdﬂﬁﬁ¥QﬁuEPQIB§FHHM§£ §¥H% FBPC§[ﬁ¥§%¥iﬁ&?Q?%E so as
to be located at a osition where the track on the_ optical disk nedium 2
exwhich (St pprsoomed FheR cthe FPPH?PF&P@@JarP%F%%aétHaE uPEPF A opt i cal
di sk nedium such as a general conpact disk (hereinafter efe[rgf_to as a
CDpn whiebortdeh| eptheR] shisk reefivEbiZe D RINNEEIDES 28b3TESHA, 1 hdi al

direction. As shown in figure 16, the innernost ) )
be described with reference to the flow chart in figure 15. -
When the optical disk medium 2 is mounted on the optical
disk apparatus or the power is turned ON (Step S901), the MPU 6
initializes the position of the optical pickup 1 (Step S902}.

More specifically, the traverse motor 12 is driven so as to

move the optical pickup 1 forcibly to the -inner periphery side
of the optical disk medium 2 until an’ innermost periphery
switch (not shown)- is pressed (Step S903). . When there is no
innermost periphery switch, the traverse motor 12 is kept
driven while the optical pickup 1 is surely moved to a limit of
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 S5904).

Figure 16 illustrates 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,



periphery part is a clanp area"Al for nounting the disk, and
[nfornatlon area A2 where a track.exists exi sts outside the @%aﬂ&ﬂmﬂ%& In
the inner periphery and outer periphery of the information area A2, there
exist mrror surface areas A30 and A31 in which a reflecting Iayer’is
formed but no tracks exist and sufstrate areas A40 and A41 nmade only of
transparent substrates. ThereforeS” the optical pickup 1 is located in the
information area A2 of the optical disk nmedium2 by the above- descri bed
operation of initializing the position of the optical pickup 1. Next, a
{g;grpegfléght qgant:ty_fLon1the optical disk nedium?2. when an objeétive
ens. ne_optical pickup 1 is operated. up_ang .do LN 53 oGS
di Aactd onadiadeddaasd¥%m t i FROVE 4P ¢ l&esi gGr‘iaY\Qh%n&?ltnhe prse%ence or
absence of the disk is judged (Step 3905). At i hat ing. |t i§uyt'ﬁized
t hperd phewys @atied R squgﬁiﬂl’ pEGE| Adartofe ML G E’E\%n ?‘ﬁ?e('op?t ical di sk
neQ|un12 is actual |y nmounted on the optical disk a %ratus. .As the result
of infiermadgemenareahdy? t HEeEFt i Ralt Ak REAFHM zex£§ Pudtte 4% 0 MBunt ed
the spindle nmotor 16 is driven to rotate the optical disk nedi 2 (Step’
S98thmpamdeshe fboutheconnedl REripewpt AR Oﬁita&;P%erEh?EYngéu 3&‘?& ep
S907). The col lected | aser beam spot crosses the track on the_ optical disk
medhfiordatien aesxehl;i dilerefexhetoptirdar ¢PukfanedianRas i £48 ARY the
devi ation of the center at nounting or 30 DEC 2002 7 the |ike. This state
i SaBef dmr efhich as teddlecdrions bawer. is formed but no .tracks exist

and substrate areas A40 and 241 made only of transparent

substrates. Therefore, the optical pickup 1 is located in the
information area A2 of the optical disk medium 2 by the above-
described operation of initializing the position of the optical
pickup 1. - |

Next, a returned light gquantity from the optical disk
medium 2 when an objective lens of the optical pickup 1 is
operated. up and down in a focus direction is detected from the
level of the RF signal, and the presence or absence of the disk
is judged (Step S905). At that time, it is utilized that a
prescribed RF signal level can be obtained when the optical
disk medium 2 is actually mounted on the optical disk apparaius.
As the result of the judgement, when the optical disk medium 2
is judged to be mounted, the spindle motor 16 is driven to
rotate the optical disk medium 2 (Step $906), and the focus
control of the optical pickup 1 is turned ON (Step 5907).

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



While the TE signal at the track cross state is of an alnost sine wave

formas shown in figure 17, its signal anplitude or signal fbget may be
changed due to difference in reflectance of the optical %ﬁ i 20622,
difference in sensitivity of the photodiode, asymetry of groove shape in
the track, or the like. Then, the4TE signal has its gain and of fset
adjusted by the offset adjusting circuit 71 and the variable gain
anplifier 72 that construct the adjusting circuit 7 based on setting from
the MPU 6, so that the TEA signal presenting a track error signal after
adjustnent as shomn in figure 17 is generated (Step S908). The track error
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Then, the TE signal has its gain and offset adjusted by the
offset adjusting circuit 71 and the variable gain amplifier 72
that construct the adjusting circuit 7 based on setting from
the MPU 6, so that the TEA signal presenting a track error
signai after adjustment as shown in figure 17 is generated
(Step S908). The track error signal is subjected to adjustment
in this way, whereby a control operation can be performed so
that the laser beam spot of the optical pickup 1 performs
tracking accurately in the center of the track on the optical
disk medium 2.

When the tracking control 1is prepared to be operated
accurately by the above-described adjustment of the track error
signal, the tracking control is turned ON (Step S903), 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 5910).

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



apparatus is conpleted. The so-constructed conventional optical disk
apparatus transfers the optical pickup in a radial direction of the
optical disk nmediumat a prescribed speed with the positiof @fDEEf@
objective |l ens of the optical pickup held, and al nbst prescribed péck
cross frequency is obtained, thereby to enhance adjustnment accuracy of the
anplitude and offset of the .tracK error signal. However, the
above-descri bed conventional optical disk apparatus have the foll ow ng
problem That is, the conventional optical disk apparatus is required to
initialize the position of the optical pickup 1 before adjusting the track

error signal, and to t he ptjcal pickup 1 to the init.ial{z osition
i n LRRAGCeL cdFFEP sggﬁ)fo arﬂfﬁegbﬁe Sd%‘itc' P pf’%ku“.ph‘i3 \ﬂiptth'c%lol i ﬁgﬁ%se
added or no noise generated when noving the same to the innernost
perdRRfratupoks t FBMPLEREAef ore, the optical pickup 1 needs to be subjected
to the noving operation to the initialized position(%hough its osition
at star(Thg isevgemshruatednf 6PREENEACRAda RIRGIERhe 35K cIRRRATALEYSpt i cal
di sk medi um 2 exists, excepting such a specific situatiqn where ap
abriears fanser dtheon opdriAadat PdEhP d8nerateadadla @HEECHHON: Phe BAS cal
pickup 1 is in runaway state and the power is turned OFF, whereby a

st aptt-ig@lt i dvbsbof me@iDRCat00P Preser bhefc SPafds kv bppat BEuPAFHEIOR nPEr mat i on

fromthe optical )
the objective lens of the optical pickup held, and almost

prescribed track cross frequency is obtained, thereby to
enhance adjustment accuracy of the amplitude and offset of the

_track error signal.

However, the above-described conventional optical disk

apparatus have the following problem.

That is, the conventional optical disk apparatus is
required to initialize the position of the optical pickup 1
before adjusting the track error signal, and to move the
optical pickup 1 to the initialized position in several seconds
so as to move the optical pickup 1 with no impulse added or no
noise generated when moving the same to the innermost periphery
position.

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



disk medium2 is read to be recorded /reproduced becones | onger. The
present invention is made to sol ve the above-nenti oned prgfbgﬁgand has for
its object to obtain an optical disk apparatus which perfo &jﬂﬁﬁnent

of a track error signal accurately and effectively, thereby to shorten a
start-up tinme. DI SCLOSURE OF THE 1%4VENTICN To sol ve the above-descri bed
probl em an optical disk apparatus according to claiml| of the present

i nvention conprising: an optical pickup which perforns recording or
reproduction of information into/froman optical disk nmedium having a
track for information recording; a focus control nmeans for controlling the

ck for in : 5 _ for control
T 006 P EE e B RPRPRVRE Wit opt T Eapmaraply S Ehel SPCTERIT °

position of the ||jght eam fol lLows the, frack for in ' ding; a
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position of the irradi ated, posi.tion of the |jght, bea a ' | nmeans

for adj T8 RFLFBH aHAVERELRD 4F Eqﬂ%ﬂﬁgeﬁQi)? tﬁ?g%kpvbﬁipu'ggéhgg t he

track error detecting neans; and a tracking drjving neans.f driving the
b Riman ofeh n R GoE gt

t r perbAgmacangdt ohasacEerdi ASt PRAESht Pt 9 D of i Ny heans,
conprises: an anplitude detecting neans for detecting anplitude, of.the
tr appacates swhhah; peufarmparpdBistent @f 3o Effpgodgpﬁﬁrtr%&g?a}ring
the optical pickup in a radial direction of the optical disk q?diunl and
t hecturatedynang eftectivelgesthiggeby to shorten a start-up tile.

DISCLOSURE OF THE INVENTION
To solve the above-described problem, an optical disk

apparatus according to claim 1 of the present invention

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 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,

comprises: an amplitude detecting means for detecting amplitude

of the +track error signal; and a transfer means for



light beamirradiated fromthe optical pickup onto the optical disk
medi um and the adjusting nmeans adjusts the gain and offset of the track

error.'signal when the anplitude of the track error signaééﬁ%%ﬁg& by the
anplitude detecting nmeans is equal to or larger than a p [ set
value, while the optical pickup is.transferred to a previously decided

position when the anplitude of the% track error signal detected by the

anplitude detecting nmeans is under the previously set value. According to
the present invention, shift of the optical pickup to the initialized
position at start-up can be alnost elimnated, resulting in drastic

reduction of a startup tinme. According to C aj.m f t .present Jgypyention,
anteppsERr T iMEs Kt p SPHAFR L oRpF é‘F’ngé.Jﬂ aft 5&34%%&2 BFEEQE“\%(H cﬁgpe??%rms
recording or reproduction of inforpation into/from an op%i cal dit}slg?nedi um

haeptdcalt raibxk f Bedigmor nafd ot e cEP AR Ag COR TR us™ BBt r'o?  He&Hs
controlling the optical pickup so as to focus .a light beam on:t.he optical
08"61‘? ch epPaéﬁ}pc%@

di 3kghbdbean ainradkahgdadrea dhe Wwreicati PaskiRe t hat
an irradiated position of the Iight beamfollows the track for information
r eddsHi ngediamir aakdertloe Red B3t RO nEGRNS oI | A FRAA iR from
the track position of the irradiated position of the |ight beam_ an
adpfisseng aandef ot radkuserngr gaf ¥y whesetthe ampliewder rof &iRfal
outputted by the track error detecting 30 DEC 2002 | | neans; and a
t reghtRgetrori sggmednsidectedvbpgthire ampdditiugde R4 HRIaBESH nbPto an
out put signal of the adjusting neans, . :
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 track error signal detected by the
amplitude detecting means is under the previously set value.
According to the present invention, shift of the optical
pickup to the initialized position at start-up can be almost
eliminated, resulting in drastic reduction of a startup time.
According to Claim 2 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



conprises: an anplitude detecting neans for detecting anplitude of the
track error signal; an objective lens shift neans for prQ%idpEz si gnal
to the tracking driving neans to shift an objective |lens P | cal
pickup in a radial direction of the optical disk nmedium and a transfer
means for transferring the opticai pi ckup in the radial direction of the
optical disk nedium and the focus ' control neans focuses the |ight beam
irradiated fromthe optical pickup onto the optical disk nedium and
according to a first conparison result which is obtained by conparing
anplitude of a first track error signal detected in the anplitude

detecting neans with a_.previously set valug jn a..state er -Qbj ective
| erlRe37FS  hangptd cEFaS?‘(’:QQp ’élgﬁi{?t &?anl%n gcﬁfou ej?ﬁprg'#i Bﬁgr y@%f&?géﬁﬁon of

the optical disk nmediumby the objective.len | f , as a
secsHt At at PSRRI LPEs HY “dthi %HtPE{:oﬁtlginﬁ'&d cb‘f/ égﬁpég Sﬁ%[&}‘rrl}ﬂa ?T%%égcﬁ a
second track error signal detected in the aggli uge 3@5@CE“®§1$§§%%3 W th
t hequevitres! yar ckmpiifaden detacht RGPS 1 5bj58 9 S S
optical pickup is shifted in an inner peripher¥ dir ct'gn of _the_gptical

di i€ nelie utnrisy k RTBOY eSligRal endd SR8t s1ePRe -“S%Pr aP§ 3T sEPTof t he
track error signal are adjusted when the first and the second conparison

r equravsi.chirmey boﬁﬁqnﬁkut@oﬁheIﬁfgéklﬂﬁa@44¥%$ﬂeWﬁ&Eﬂyt%quk#%e,qrma
optical pickup is transferred in the outer.peripheri%girecti n30 C 2002
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or larger-than the previously set value and the secaond .
the optical disk medium; and a transfer means for transferring

the optical pickup in the radial direction of the optical disk
medium, and 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



conparison result is under the previously set value; the optical pickup is
transferred in the inner periphery direction of the optical ®il¥kC #§¢2 um
when the first conparison result is under the previously set value and the
second conparison result 1is equal to or larger than the previously set
val ue; and the optical pickup is transferred to a previously decided
position when the first and the second conparison results are both under
the previously set value. According to the present invention, it is decided
whet her the optical pickup needs to be noved before the adjusting
operation of the track error signal is performed, and the optical pickup
e % t-h p e 4+ ' when theswypregent i s
gﬁgdtﬁg gtﬁga&iﬁg w%§€£%§ thh §g¥%§§%%§gfc?%§ggptical pi ckup can be

e

are%qu ret e opti ca Ilum exi sts at startup,
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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.

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



a track error detecting neans for detecting a deviation from the track
position of the irradiated position of the light beam an,a jiﬁtin% nmeans
for adjusting gain and offset of a track error signal outputt dcﬁﬁ Zhe
track error detecting nmeans; and a tracking driving means for driving the
tracking actuator according to anééutput signal of the adjusting neans,
conprises: an anplitude detecting ans for detecting anplitude of the
track error signal; an objective lens shift nmeans for providing a signal
to the tracking driving neans to shift an objective |Iens of the optical
pickup in a radial direction of the optical disk nmedium and a transfer
means_ for transferrin t he optical pic in_th l:aly. G4 r Fon_aof the
optVEb?hd¢§&Veﬁe&nﬁnéhﬁ&F?%enggﬁgfgp:%ﬁﬁ% ?§a§§?§?§%ﬁﬁ§cﬁ?%%§P°%ickup
in an outer periphery direction of the optical .disk i ._fQcus
corﬁfothﬁe&ﬁggito&f?é’b fFPelevgnt e&rﬁqcrei?a%?’étéﬂff’irg‘ﬁtg% Lf%%?é%g}n i"ckup
onto the optical disk nmedium and shift Qf the, objective_lLens is_stopped
andd t heagl) BNy AeirsStddidsPe2RAe L ai AeLRAt 4P Psl fevtlﬁé:ltorrhcﬁrgfnr or
signal when the anplitude of the track error qugal detec%gd b .tﬁg
anpthe uteagdk cpesagioneant theqidiradbiaed aPesitith 5r ?ou’!?‘? et
value in a state where the objective lens of the optical _pickup is shifted
i n bdmmpuasr PEUPhbRY diaas | §ATofad heSbprdcAR i s “Fleo%ﬁﬁ%‘;? °t¢1ea
objective lens shift nmeans, while the optical pickup is 30 DEC 2002 14
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when the anplitude of the track error signal detected bx ,
means; and a tracking driving means for driving he 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 ad;justs 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 1is



the anplitude detecting neans is under the previously set val ue. Accordi ng

to the present invention, the amount of the optical pickup ' a
startup can be drastically decreased, resulting in drasti & H&%EE%NBE of a
startup tinme. According to Caim4 of the present invention, an optical

di sk apparatus conprising: an optifgl pi ckup which perforns 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 irradiated

position of the light beamfol.l ows the oL ¢l r I3 r ing;, a
tré@@q§QQﬁrQén%ﬁt? glﬂﬂﬁﬁsP?Sﬁpggﬁﬁiﬁﬁ%éé¥¥Eéié igﬁgfggmlt'%q%ggc
position of the irradiated position qf the light _b ' i means
f omesdjuls Whep Jeh %‘Flﬂlbﬂlggt Of tg‘e Bﬁ'ra?cqg( eer'lflg rs?ﬁﬁgghoﬁtgg%tc%%gdd bi; t he
track error detecting means; and.a tracki driving Means E r‘ggidﬂng t he
t r &6 @@PL%&QQ&(ﬂe%ﬁ%%%ﬁgnﬁe?BSaﬁso&F%%?:s' POV IPRR ATt iy Weans,
conprises: an anplitude detecting means for, detecﬁing an&l'tudﬁ qﬁ t he
track eAcsorsigithl toantbsj cR¥eFententn¥RREEORranEPPora™Y Btid? g %'8i gna

to the tracking driving neans to shift an_objective i ns .of the optical

pi optpcial Pickiip maviaet adn TR 680 &8 WK Hey ﬁlh decF €A859nst er

means for transferring 30 DEC 2002 15 the opticalgﬁickup in the radi al
di resuiltring irhelnmgnttal redegtipddPEn? HEAHP tYHA€fer neans transfers the

optical pickup in ) )
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 rgcording;
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



an inner periphery direction of the optical disk medium the focus control
means focuses the light beamirradiated fromthe optical pigkaggopgm the
optical disk nmedium 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 anplitude of the t §ck error signal detected by the
anplitude detecting neans is equal to or larger than a previously set
value in a state where the objective |l ens shift neans shifts the objective
| ens of the optical pickup in the inner periphery direction of the optical
di sk medium while the optical pickup is transferred in an inner periphery

di ti of the optical I sk__nedi - | i ud : rack
Gi 5981 ORFI ot GEUPhana e CIE Mot SEEERG Rarae | ShenBRPieRd” K I Y

set value. According to the present_invention, .the A tica
pi Brdgufpyiafy khet gF pBp LEXn MR T a‘é’f?'&ﬁ?\% Sqddiba atg",ﬁ élg]tr‘ eggjl:?(ilaﬁ'g ﬂri:
drastic reduction of a startup tine, According t .a,ms of the gresent

i neantinher | Rerhphesyt | 1Y oGt LR Sfar Al’ﬁs %Eétﬂ%?f ng S5kn %%@1%?'0"21?%5 1to
4, the anplitude of the track error signal i s detected q¥ %he %Hglitude
defecusngomsaied fpans péprugesi thie 1 H9RE HFa8 Horad13 ey ALRPori™YAt i on
with the rotation of the optical disk_nediunl_Accordinqstp t he pr.esent

i nophiced, rdwiup vaptef thiee apkikal diskc Bepdurs andySRELhPIc A%,

certainly detected even when the status of the track error si%nal IS
chaebjedtdve tensccentgteppgdopnghdhe 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 alpreviously set
vaiue 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
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.

According to the 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 5 of the present invention, 1in the
optical disk apparatus as defined in any of Claims 1 to 4, 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 disk medium.

According to the present invention, amplitude of the track



optical disk mediumitself, the deviation of the center at nounting,

vi bration of the objective | ens of the optical pickup, or g?g biKe.
According to Claim6 of the present invention, an optical Kk 5&p3ﬂ§tus
conprising: an optical pickup which perforns recording or reproduction of
information into/froman optical Q§k medi um having a track for

I nformation recording; a focus control neans for controlling the optical
pi ckup so as to focus a light beamon the optical disk nmedium a tracking
actuator which drives the optical pickup so that an irradi ated position
of the light beamfollows the track for information recording; a track

error detecting nmeans, for detecti t] f t t oH¢ion of
CheSrroupe, T ok b LRSI AR L9040 L ety
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tracking _actuator accordi,ng to an_ outpyt signal of _t dj ' ns,
conpptieal ad*%kuﬂﬁﬁﬁungHﬁ%ﬁﬂéhtiFgedeaggﬁﬁﬁdoﬁedﬁg P%Fg é%%é%%?ngﬁg
returned light quantity fromthe optical disk iLun_an. I
detm@ﬁnhgnﬁeaﬁébﬁ@thﬁﬂ<9§i?ﬁﬁaﬁ%ﬂg?ﬁageogenﬁncgﬁt %ﬁ%ﬁ§#P0#5#%§p,
returned |ight quantity detecting nmeans; and a transfer means for
trapsfehei hgdkehe optical pickup in a radial direction of the optical disk
medi um and the focus 3 D DEC 2002 17 control ,nmeans focuses_the LE%QE beam
from t heRopordangpitek G aight® 2hetBpt PEESeRts LRGN AR and® P h8PEAFHSt i ng

nmeans adj usts

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
é light beam on the optical disk medium; a tracking acﬁuator
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: a returned light gquantity 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, and the focus



the gain and offset of the track error signal when the anplitude of the
returned |ight quantity signal detected by the anplitude detecting neans is
equal. to or larger than a previously set value, while the dp@i Ball pygkup
is transferred to a previously decided position when the anplitude of the
returned |ight quantity signal detggted by the anplitude detecting means

I s under the previously set value. According to the present invention,

shift of the optical pickup to the initialized position at start-up can be
almost elimnated, resulting in drastic reduction of a startup tine.
According to Caim7 of the present invention, an optical disk apparatus

co r:{,}%%c?lﬁhm%ﬁpgptfgﬂs@é ckya g‘i&llilt Pehel MBromh eadedi sgt dcalepsdekapi on of

i nf /froman optic di sk nmedi um having a track for

i nformatjon recardi,ng;. &, f (of0] I anRgh@t t mekhsnad s ept i cal
pi Q&P sbhGs O lf:@clugdl%kl ?‘%E?ugéa%%ﬁ the optji caliqg?sk nmedi um~ a tracking

actyator which driv the opti pj S t ing1adivigtiead pegketi on
of &fe 193 U%’Hﬂ] f%ﬁs%% t?’l@ tt?g%:k if::r\)éelﬂnf grr%gtgel o%&rgler{:ordi ng; a track

error detecting neans for detecting j.at i ;e dd @ PPREL | ON Of
t hémBiiddids e‘?]g polet Bﬁu?if‘ef‘héﬁgin&htq%%g%irﬁ a*ﬂf%‘éjégg? ﬁtﬁ%%%néﬂq or

adj usting gain_and offset of a track error sign o] d hegt rack
er eplddtudds | et RBEARI alGA85t r 46ki NP ¢ r:?vii?% nggnsi%g:é%rfi vﬁagﬁt he

tracking 30 DEC 2002 18 actuator according to p L s SfrERE
adjpreviapsianset VNG seEht eré"?]frn {:Hg%‘rin P?ﬂrﬂ):an |t¥gd§t ecting Teans for

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.

According to the present invention, shift of the optical
pickup to the initialized position at start-up can be almost
eliminated, resulting in drastic reduction of a startup time.

According to Claim 7 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



detecting a returned |light quantity fromthe optical disk nedium an
anplitude detecting nmeans for detecting anplitude of an output signal of
the returned light quantity detecting neans; an objective,l [SQ'. nmeans
for providing a signal to the tracking driving neans to s%#f?ﬁé g  ective
| ens of the optical pickup in a rfgial direction of the optical disk

medi um and a transfer nmeans for transferring the optical pickup in the
radial direction of the optical disk nedium and the focus control neans
focuses the light beamirradiated from the optical pickup onto the opti cal
di sk medium and according to a first conparison result which is obtained

by. conmparing anplitude of a first returned }li I s i det ect ed
ir1aQﬂﬂﬁtﬂﬁH@$ﬁﬁéd6€9e$FiﬁU‘HﬂﬁE@uﬁﬁ?ﬁggagréV¢ogg%yg§§%%§g¥ﬂi @%ggs'state

where the objective |l ens of the optical pjckup.,is shi.fted | n er
perdqitparisel 1 ecd i oREERIARE opLighd aw‘ﬁk‘aYunﬁiﬁfreCFr}é‘gobj“‘e‘%{"?%e ?gtr% shi ft

means, as well as a second conparison resulf which is obtaingd %X Kk
comwraatgingipld t agdugmed sddsitr @AY | i GH™ gl e | (P sTGRG G5P&cted in
the anplitude detecting nmeans with the previously set val enén as te
wharestiumte aobj ampl ibudendesectiadpomaans HEASEESting ATPSHERAS Rier
periphery direction of the optical disk mediumby the objective Lens shift
means, oultpugai sigmalof bfet the t Keturaed eAdghtsi gantif ¢ Ed™Fhen the
first and the second conparison results 3 0 DEC 2002 19 are both}egual to
or meangar dmasbibaetprevilens shbft vapans diod RERYEAINF] Sk Fpt9%3tr&Rsferred
I n the outer periphery direction ) .

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 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 quantity 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

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



of the optical disk nediumwhen the first conparison result ;g Egual to or
| arger than the previously set value and the second conpari ﬁ gufmmis
under.the previously set value; the optical pickup is transferred in the

i nner periphery direction of the optical disk nmediumwhen the first
conparison result is wunder the prgyiously 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 conparison results are both under the previously
set value. According to the present invention, it is decided whether the

optical pickup needs to Qe noved befo t he adj usti p. lkQn 48f t he
trakr &otdy %ﬁ@mhlt?soﬁeaﬁéﬂﬁﬁitQﬁﬂifﬁ% PSSP%@§%1 i%?ﬂ% gé%hbé noved to
the nost appropriate direction also mﬁen tge movenent 1S ﬁg%ﬁﬁiféhbe
reqotical ety ihetrABSERETeorin nERGpPPESK ﬁ%ﬁ&éﬁ%@% optim zed even
when the optical pickup is located at a_boundary of the area where t he
trafktbe tamtiopal caisli BrdduEm Wheski she £%r§FaF1°\é\c§’,al?J&?ﬂ‘tFﬁ8 i'n oF asti c
reduction of a startup tine. According to Claim8 of th ghesent i nyention,
aneqpailcéb odi dlargsrarthag ebapPrevagusay éﬁﬁ(ﬁﬁlﬁﬁciﬁg FciF 55 br ns
recording or reproduction of information into/froman optigal. di,.sk nmedi um
hawbmpgazispack resulitnf dematinsten eddieli RESWLIWELE 358t DEE2286S 23 Ront rol
means for controlling the optical pickup so as to focus a Li%pt,beanlon
t hepoptatalpidiksip niesli trpnaferack g deh@aipper 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 oxr 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 whethex

the optical pickup needs to be moved before the adjusting

operation of the track error signal is performed, and the

optical éickup 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 8 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



whi ch drives the optical pickup so that an irradiated position of the

| i ght beam follows the track for information recording; a3tmd¢@gqmg?r
detecting neans for detecting a deviation from the track position of the
irradiated position of the light beam an adjusting neans for adjusting
gain and offset of a track error signal outputted by the track error
detecting neans; and a tracking d@PVing means for driving the tracking
actuator according to an output signal of the adjusting neans, conprises:
a returned light quantity detecting neans for detecting a returned |ight
gquantity fromthe optical disk nedium an anplitude detecting neans for

detecting anplitude of an output signal of the.returned li tjty
deteentrel means; fag €MQQQQAA}W%h%h§h?PFlﬁ@inBlF Fbﬁ%bﬁﬁ?%g5a9§§§ﬁ£| to

the tracking driving means to shift an objective |ens of the Qt'cal
pi ckupighta hesit apndithect PER16A 1t B ht PEILUEY sI@ Frﬁaf:%ﬂf‘gan?icg f"?&ﬂ%fer
means for transferring the optical pickup in the radial djrection of the
optwiciath diskvesdithe cptlicahePirkBpf 0 rdils IR aAEFEAL olﬁ?%gF% ckup
~in an outer. periphery direction of the optical disk nmedium the focus
condf otherehhghtobesas fdiblowghthsedmadiofanhelBEPrRAt IO KRFOBALB Hihe
optical disk nmedium and shift of the objective lens is stopped_and the
gaif) epdckf feaatomf dehectiagk means Joghadeteebing) ust 88VEALHNR a§FE® i ng
means when the anplitude of the 30 DEC 2002 21 returned Iight quantity
si gl dehedt efobyttiba aopl ithele immdicitied posdsian eqfal the of i98tger
than a previously set

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: a returned 1light quantity detecting means for

detecting a returned 1light gquantity fiom the optical disk
medium; an amplitude detecting means for detecting amplitude of
an output signal of the returned light gquantity 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



value in a state where the objective lens of the optical pickup is shifted
in the outer periphery direction of the optical disk medi ubhbpRhepg
objective lens shift neans, while the optical pickup is transferred in an
i nner periphery direction of the optical disk nediumwhen the anplitude of
the returned light quantity signa& detected by the anplitude detecting
means i s under the previously set Val ue. According to the present

i nvention, the amount of the optical pickup noving at startup can be
drastically decreased, resulting in drastic reduction of a startup tine.
According to Caim9 of the present invention, an optical disk apparatus
conprising: an optical pickup which perforns ecording or reproduction of
i nfrotrainesh | Wt r oERARt Y cSLIMPLK IRFTHRPavPRg LN AT +tu8e
informati on recording; a focus control neans for controlling.the optical
pi defecicing neanscus gdINRdhttBefHE ohdFHBYodth At adi%’r‘(eﬁﬁﬂ}‘grw a BFacki ng
actuator which drives the optical pickup so that an irradiated, position
of viallerd iighta bzahé ovhene the cbdeectisre ikgns et bRer 8P&iGaty P1EK Pack
error detecting neans for detecting a deviation from the track posjtion of
t hesi shdditaiddmpadie ioutet pheiphgny diaegtior sof ushengpPrdsil f‘gl‘Sk

adj usting gain and offset of a track error signal outputted by the track
er medital ebyi npe nehpectave alenackimipftr mgiang newhileorthie ARG ¢ 2k
tracking 3 0 DEC 2002 22 actuator according to an output signal of the
adpigkupg ieansansCerpeidsein an einneed pemipherpndiimpaickatt PAg Fens for

optical disk medium when the amplitude of the returned light
quantity signal detected by the amplitude detecting means is
under the previously set value.

According to the 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 9 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



detecting a returned light quantity fromthe optical disk nedium an
anpl i tude detecting means for detecting anplitude of an outp@t D§iCopgy? of
the returned light quantity detecting neans; an objective | ens shift neans
for providing a signal to the tracking driving neans to shift an objective
| ens of the optical pickup in a r?pial direction of the optical disk

medi um and a transfer neans for F ansferring the optical pickup in the
radial direction of the optical disk nedium and the transfer neans
transfers the optical pickup in an inner periphery direction of the
optical disk nedium the [ight beam irradiated fromthe optical pickup is

focused onto the optical _disk nediumb he _f S _C nd shift
ofaFEEatBSjéEﬂqﬁ§4¥ﬁSt?sa§tSBﬁga%aﬁfQ¢éig%Fn%§%j%éﬁgéﬁi%gEﬂﬁénfﬁack
error signal are adjusted, by fhe adjusting ne en t he l'i tude of the
re@ﬁmﬂéasﬁﬁghtaquéﬁﬁqﬁP%ﬂgﬁk&gﬁ%teéPﬁakﬁgythggiggﬁ*QQKkyﬁgﬁgct%ﬁﬁrneans
is equal to or Iarger than a EreviousL set value in a gtat ere the
obfleteebingend ofetweEnedpt] LNt pi FRFPLLLYshfrPBg FRe (RR ?ﬁﬁirwgéﬁi hery
direction of the optical disk nmediumby the objective |ens,shift ans,
whheé@iwmp apt pERL ipudeuslateat i ReRBY f-ﬂraﬁegﬁc&”}%raf'ﬁ?‘\}udﬁi P«rll’cetion of
the optical disk mediumwhen the anplitude of the returnqg Iight uantity
siamalowtqratt stignal hoamihe udetwaedt ilighearii 3Rt thlerdehe EF‘@% ously

set value. 3 0 DEC 2002 23 According to the present invention, the anmunt

ofmedmes ; optei ohtjegitdmep Irne nghaftsimgamsp fan PECULEINTCA 151t ekOed
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 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 controcl 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 returmed light guantity signal detected by the

amplitude detecting means 1is egual 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 guantity signal detected by the amplitude

detecting means is under the previously set value.



resulting in drastic reduction of a startup tine. Accordi ng’lto Claim 10 of
the present invention, in the optical disk apparatus as defined in any of

Clains 6 to 9, the anplitude of the returned |ight quant?%yggh?nal S
detected by the anplitude detecting neans for a period of "o @iegx i on or
nmore in synchronization with the rotation of the optical disc nedium
According to the present inventioﬁy3anplitude of the track error signal
can be certainly detected even when the status of the returned |ight
gquantity signal is changed due to eccentricity of the optical disk nmedium
itself, the deviation of the center at nounting, vibration of the
objective lens of the optical pickup, or the |ike. BRIEF SCRI PT1 ON OF
DRAW NGBCRicguidl te atBEocRre@F&BEamBYERELPRri njPE HRREPELt?Hn 8C an
optical disk apparatus according to a first enbodi pent_of . the present
i noptiticed. Hickupe Moving fltow 4P f@RN ekl Q#ﬂ%‘gl%%lﬁpéﬁgﬁe@%%‘i' t he
optical disk apparatus according to the first enbodi nent of the present

i nyestllodngFiigudr a&tix aredeckidnagfam stardumttHyEa constitution of an
optical disk apparatus according to a second to a fourth 3 0 DEC 2002, 24
embodi mapterdfinghetpr eenimi A¥enef ovheri pupsent siavepswoshar inf drhe
expl ai ning the operation of the optical disk apparatus according to the
segpdcanbadiskenipparatus as defined in any of Claims 6 to 9, 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 disc
medium.

According to the present invention, amplitude of the track
error signal can be certainly detected even when the status of
the returned 1light guantity signal is changed due to
eccentricity of the optical disk medium itself, the deviation

of the center at mounting, vibration of the objective lens of

the optical pickup, or the like.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating a constitution of

an optical disk apparatus according to a first embodiment of

the present invention.

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 3 is a block diagram illustrating a constitution of

an optical disk apparatus according to a second to a fourth



of the present invention.” Figure 5is a flow chart for explaining the
operation of the optical disk apparatus according to the thiﬂ% e di ment
of the present invention. Figure 6 is a flow chart for explihi {hgagﬁe
operation of the optical disk apparatus according to the fourth enbodi nent
of the present invention. Figure 7 is a block diagramillustrating a
constitution of an optical disk aBfaratus according to a sixth enbodi nent
of the present invention. 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

st atmbodrimemts 10fi the presiendi agreeRt1PRstrating a constitution of an
optical disk apparatus according to a seventh to a njnth enbodi ments of
the preseiquievéntisors Elgur ehidr sfarf espledadng okhexpRasatnPr het
operation of the optical disk apparatus according to the seventh

enbggk meptical diskoresparatnseradeording DBC t1092s260Rdg BRPAPIPENL f | ow
chart for explaining the operation of the optical disk apparatus according
to dhecipd ghitds embogdhwention.

Figure 5 is a flow chart for explaining the operation of

the optical disk apparatus according to the third embodiment of

the present invention.

Figure 6 is a flow chart for explaining the operation of

the optical disk apparatus according to the fourth embodiment

of the present invention.

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.



of the present invention. Figure 13 is a flow chart for explaining the
operation of the optical disk apparatus according to a niq%ﬁ ﬁgbodinent of
the present invention. Figure 14 is a bl ock diagramill ustrati gCaQMﬁ
constitution of a conventional optical disk apparatus. Figure 15 is a flow
chart for explaining the operation_pf the conventional optical disk
apparatus. Figure 16 is a diagran1?$lustrating a constitution of an area
in an optical disk medium Figure 17 is a diagramillustrating a TE signa
and TEA signal in track cross state. BEST MODE TO EXECUTE THE | NVENTI ON
Herei nafter, enbodi ments of the present invention will be described with

reference to figures. (Enbodinent 1), Fiqure 1.i C ' :
i || ustrafigure 8n§ﬁtﬁﬂ#¥ﬁwogﬁa5ﬁ SR caiP %ﬁfggpgbgtuggﬁggﬁﬁﬁngffo a

first enbodiment of the present inveption, In.figute enot es
an ope i opt idiadk dist APBEERATUES AFATT hn‘ﬁ:D?Ror\lhh% B%P*&%*“aiﬁn’t‘%“éa% ch has
atrack f or information recording, and nuneral | denoted an opti cal

pi ckfipt3® pESseN02insentilem-col | ects a semiconductor laser to irradiate the
light to a target position on the optical disk, mediym 2 thq{qu LS
perfor mFigorei by ds repflbeicEhartof OthifkAd TBHNT a kS PPSTATE

the optical disk apparatus according to a ninth embodiment of

the present invention.

Figure 14 is a block diagram illustrating a constitution

of a conventional optical disk apparatus.

Figure 15 is a flow chart for explaining the operation of

the conventional optical disk apparatus.

Figure 16 is a diagram illustrating a constitution of an

area in an optical disk medium.

Figure 17 is a diagram illustrating a TE signal and TEA

signal in track cross state.

BEST MODE TO EXECUTE THE INVENTION

Hereinafter, embodiments of the present invention will be
described with reference to figures.

(Embodiment 1)

Figure 1 is a block diagram illustrating a constitution 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



conprises an optical systemand a driving system The optical system
collects a | aser beamon the surface of the optical disk nediu ﬁz
detects a deviation between a irradiated position of a |ageB ng [®2d a
target position on the optical disk nedium2, and it conprises a
sem conductor |aser, lenses, a beamsplitter, a photodiode or the |ike
(all not shown). On the other harif t he driving systemis driven to
performa focus control which nakes an objective |l ens follow plane wobbl es
on the optical disk medium 2 or a tracking control which makes the
objective lens follow track wobbl es, and keeps the positional relationship
between the target position on the optical di.sk diu a r beam
spemhicinstahtectmdai semacomEuciSipriaser atﬁawéérga{é% in}:,geang'qglés 3§)§or t
menber (all not shown). The driving system serves as.an tuator {hich
driavesargbe |mrsiosion ome bhei @ptiyal o i nies 1 un dérot 585K &per3ti onal
amplifier (track error detecting neans) which perforps varjous qﬂlthnetic
prg@rﬁsﬂrmgs recoraimng uomedrepghdugid®n t Pisi @Nzﬁ%lfl?%?%e o car R P sk
medi um 2 which returned light is detected by photodi odes which are. divided
| Nbemplryisals pat topt ibathsysteodiantksa candving s¥eteBpt i EAF HREIH2Y, and
It outputs a focus error signal (hereinafter, referred to as FE_ signal)
Pr egetlemn @l faaniis 8 DaHEC BOAR o7 dbe swirdineraefi theorPti€adhdtsheam
spot on the optical disk nedium2, a track error signal (hereinafter,
ref,enreh 10 86 Hetewitgnad ) dpvéstipnndetpesnt donkfr ddiakeAoP P Rof t he
| aser

of a laser beam and a target position on the optical disk

medium 2, and it comprises a semiconductor laser, lenses, a
beam splitter, a photodiode or the like (all not shown). Oon
the other hand, the driving system is driven to perform a focus
control which makes an objective lens follow plane wobbles on
the optical disk medium 2 or a tracking control which makes the
objective lens follow track wobbles, and keeps the positional
relationship between the target position on the optical disk
medium 2 and a laser beam spot constant, and it mainly
comprises a magnet, a coil, and 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 quantity 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



beam spot with relative to a track on the bptical di sk nediﬁn12, .and a

[eproducpion signal (hereinafter, referred to as RF signa '
i'nformati on recorded as a change in |ight reflectance-gn ?ﬁ£H§§$?@%§ngisk

medi um 2. Nuneral 4 denotes a focus control circuit (focus n

which performs a focus control of follecting t he Iasgr beanf?rﬁgg!agggnS)
fromthe optical pickup 1 to focJ% the sanme on the optical disk nedium 2
nuneral 5 denotes a focus driving circuit which is controlled by the f ocus
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 t S present i an _ary \ '

ggﬂﬁtﬁ:ﬁoﬁg@??ﬁdwﬁ%}e “@%@5&5@%{%@%&0@@. I SRe Faoue ehntr o
on ed. Nunera otes_an. adj ust | | Lt ' '

momeshiunhidh @okBACKS TP LA LohIPGF 1R EaTY Fefdefeacyy ia(a*"ﬁ?%ﬁééi "

anp[!f!er 72, and receives the TE signal, autputted fromt |
amsliigniadr) 3predpnsisda apos hHhionah %ﬁ@@ttwps@{l‘ﬂlﬁé:s ro?nﬁ'?ﬁe g,naland

outputs a track error signal after adjustnent (herejnat
a EEAm:ﬂgytﬂw;tmupelatlgedﬁﬁoﬁe§r§°¥ré@kﬁﬂf ?+?ﬁic$%%ﬁ{9%ﬁ¥€¥xfg 1o as
receives the TEA signal and performs a control so that the irggdi ed
posindi oa ofephedugddrotheshanall odderrd NadaL of 1 Eﬁpépf?%al di sk° medi um
2, and nuneral 9 denotes a tracking driving circuit (tracking driving
gffgﬁha%hlp?ﬁdsenaiﬂ%uﬁfﬁmxm@©¢°6frﬁﬂﬂ?@%ﬂeé?if@ F %ﬁﬁ?%al
p W controlled b the tracki ' '
t hireflleatkintg on the opti%al disk éﬁ%iﬁhcg?t“ﬁuégggfla géﬂ%%é§»£CFF of

focus control circuit (focus control means) which performs a

focus control of collecting the laser beam irradiated from the

optical pickup 1 to focus the same on the optical disk medium 2,

numeral 5 denotes a focus driving circuit which is controlled
by the focus control circuit 4 and drives an actuator 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 operation 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



control operation is operated by a command of the MPU 6. Nuneral 10 denotes
a traverse control circuit which receives a control output ssignal...
(hereinafter, referred to as TRO signal) outputted from the t'racking
control circuit 8, and generates a TVO signal presenting a control signa
for moving the optical pickup 1 itself to followin a radial direction of
the optical disk 2 when the irradiéBed position of the laser beam of the
optical pickup 1 follows the spiral track on the optical disk nedium 2,
nuneral 11 denotes a traverse driving circuit which receives the TVO
signal and drives an after- nentioned traverse notor 12, and nuneral 12
denotes a traverse notor (transfer neans) which noves the optical pickup 1
i n apt Icall adisk reediom 2t Bhd opwmezdl A senmtertin® 2t RGKIRG AW HBHal 13
denotes a signal processing circuit which receives the RF signal outputted
f r eMrtcheitopet aackinnl ahplv iner mgangnd whialy oduiessi s naft8A tP%onPEhe
optical disk medium?2, and it extracts a SYNC signal presenting a
SYRGHY a5 7édt Dve Sllensl dff obhet lptREa gndkupudendithiacantisedd esd sbyndl e
motor control circuit which receives the SYNC signal extracted fromthe
si ¢l PreERSAgNEdrtrel t clit canik 0@t plarsd aOBWOFS! gafll ks damdioingng t he
rotati on nunber of the optical disk nedium?2, 3 0 DEC 2002 29 nuneral 15
degehnesycd WPeYHEiowt D8 dpeyhngdcbycai conmarid gRcehee¥PUh6 -DVO signal from
the spindle notor control circuit 14 and drives an after-nmentioned spindle
not or, FUGhaHHEr alo 16ielebesesaa tpavéiraenotam sl r otarengd tt hevtoitheal
di sk medi um 2,

receives a control output signal (hereinafter, referred to as

TRO signal) outputted from the tracking control circuit 8, and
generates a TVO signal presenting a control signal for moving
the optical pickup 1 itself to follow in a radial direction of
the optical disk 2 when the irradiated position of the laser
beam of the optical pickup 1 follows the spiral track on the
optical disk medium 2, numeral 11 denotes a traverse driving

circuit which receives the TVO signal and drives an after-

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,



and the rotation of the spindle notor 16 can be also controlled at a
prescribed rotation nunber by inputting an FG signal i ndhGaty otation
nunber to the spindle nmotor control <circuit 14, not by tﬂg?§¢%%2§W%nal.
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 &R output signal TEpp. Further, the
signal anplitude detecting circuit 17 conprises a peak hold circuit, a
bottom hold circuit, and a differential anplifier (all not shown). Numeral
18 denotes a conparator which conpares the |evel of the output signal TEpp
outputted fromthe signal anplitude detecting circuit 17 with a prescribed
| evalmesalnal5 TRiefotes by tHRiNVPLUES, MEk@Thadbitki it A K yhal W%?Ej?‘
inputted to the MPU 6. A collected | aser beam spot crosses the, track on the
optiexedivksktheddrd = idnal of cesebhe grindke tmetopt FOALIRLKELRERMm 2 or
the deviation of the center at nounting or the like. This state is
r efief raeh t @r@sesr ack citoss-memt fonedd spiadie motesr Apdt MAReERk dfoss
state is described in figure 17(a). The level indicated by the TEpp is the
abougrdtassrd hesi pal puinotsirgfalr mdtmitieg thet Apticgdaldislpimedt@ndérecting
circuit 17. 30 DEC 2002 30 Fromfigure 17(a), the TE signal is of an al nost
Si ngdVatRe Fo¥dtivhi bE the sipdmalleanmpltid¢ndks ocasi healalsif sankErglbed
changed due to difference in reflectance of the optical disk nedium 2,
di ffier gncgriscegpeid i yotytabnt haupbetrodbgdeinputting an FG signal
indicating a rotation number to the spindle motor control

circuit 14, not by the SYNC signal. Numeral 17 denotes a
signal amplitude detecting circuit (amplitude detecting means)
as a means for detecting amplitude of the TE signal before
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.



asymretry of groove shape in the track, or the Iike. Then, the TE signal
has its gain and offset adjusted by the offset adjusting,circuit 71 and
the variable gain anplifier 72 that construct the adj ust;’]% i 2062 7
based on setting fromthe MPU 6. Figure 17(b) illustrates the TEA signal
presenting a track error signal after adjustment. Next, the operation of
the optical disk apparatus accord?ﬂg to the first enbodinent will be
rdescribed. Figure 2 is a flow chart for explaining the operation of the
optical disk apparatus according to the first enbodiment of the present
invention. Figure 16 is a diagramof an area construction of an optical
disk mediumin a radial direction. In figure 1?, an__innernost_periphery
pa;t Alsﬂanmtésgaaﬁléﬁﬁaéneéhﬁoﬁﬁnﬁhﬂq 1§ h@ dng?lmféﬁﬂﬁﬁ%% g%b%
information area where a track exists, ~A30 and A31 depote mrror surf

ar easrmhenéh e t ridoks sedretl  anpd aplan P Bt ¢t atB2%r e§§ rrggg
only of transparent substrates, \Wen the optical disk nmedium.z2 is unt ed
on dlungend | dak  th s@iffpaeaces o rRElpERAncE Phe WA | eRFigadk ‘ibﬁg‘r) at us
is 30 DEC 2002 31 turned ON (Step 5101), a judgenent whether the tical

di sted imdi up, 2 idd fiflerdmcept ioal shrkibbphEnt u®for Hae i§l‘6€i'9%+ﬁ’t‘g§' (Step
S102). Here, the follow ng operation is perforned to judge whether the
Optisgmetisk oEdjroolei shapet ia &bl datackskor the like. ~Then, the

TE signal has its gain and offset adjusted by the offset
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 is 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,
230 and A31 denote mirror surface areas where no tracks exist,
and BA40 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



apparatus or not. First, a returned light quantity fromthe optical disk
medi um 2 when an objective lens of the optical pickup 1 is operated up and
down in a focus direction is detected fromthe |evel df (tHéCREY gnal .
When the optical disk medium2 is nmounted on the optical disk apparatus, a
prescribed RF signal level is obtgined when the optical pickup 1 is

| ocated in the information area and the mrror surface areas A30 and

A31 of

the optical disk nedium?2 as shown in figure 16. However, the

optical pickup 1 before start-up can be located in an area different from
a usual one (area other than the information area and the mrror surface
area),

LgeiRAR AN REE B REAbL o aBOBRERCE (T BREFoT ) SRR Ima B he

| evel of the RF, si gnal .__That
acderdidimed 67 #d

sBSEACE-GF ch Sk iredi
heniont ial odibf abe o e f otk BeFebahiog,

nunber of the spindle notor 16 _is_detected froglét he FG Seirrge%)? eénqx; nertia

of EB¥er oS IfF)- of HHEspthR IROLEBIIRE | PEHR

BPed S t k& njl udging the

presence or absence of the optical disk nmedium 2. re, en_t{ he.qptical

di siudaeli whether theygprtialt 8igk Fedddforgity 8 Eﬁ‘&j%w%e%%%t g&% he
presence 30 DEC 2002 32 or absence of the disk by the RF signal, while the
optdpreratgg omedtim 2 is judged to exist according to the judgenent of the
presence or absence of the disk by the inertia measurenent,. f(ir exq{rrpl e,
it is arFmbsbsne sesnangser dighd opeaRbityi dagn the optical dis

medium 2 when an objective lens of the optical pickup 1 is
operated up and down in a focus direction is detected from the
level of the RF signal. When the optical disk medium 2 is
mounted on the optical disk apparatus, a prescribed RF signal
level is obtained when the optical pickup 1 is located in the
information area A2 and the mirror surface areas A30 and A3l of
the optical disk medium 2 as shown in figure 16. However, the

optical pickup 1 before start-up can be located in an area

different from a usual one (area other than the information

area and the mirror surface area), and thus, the following

operation is performed in addition to the judgement of the
presence or absence of the optical disk medium 2 by the level
of the RF signal. That is, the spindle motor 16 is forcibly
accelerated for a definite period of time;/a change 1in 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



before start-up is located in an area different froma usual one, and
thus, an operation for initializing the position of the gp@iggﬁfmggkup 1
is performed to continue the processing. This judgenent of the presence or
absence of the optical disk nmedium2 is performed in Step S102.
Subsequently, when the opti cal disg medium 2 is judge to exist as the
result of the judgenent in Step Sl f, the spindle notor 16 is driven to
start rotating the optical disk nedium?2 (Step S103), and the focus
control of the optical pickup 1 is turned ON (Step 5104). On the other
hand, when the optical disk nedium2 is judged not to exist in Step 5102,

the operation is term.nated. | P, 4 h 0S4, fqs
opt9TatPEFRRGpCE Fi‘ei :‘?ﬁsﬁ%%%f%lﬁ]%%k?o%?ég%%’\zgﬁ\%tgr %r{éh?ﬁtjf?@a%ﬁ gflts?ﬁe
optical digk medjum 2. exists,, collected | aser_, beam,s 0€Sc i t he

tr THsé dffat B %gtﬁoeﬁﬂéﬁﬁi%??Qrébpgt% (ﬁﬂ?c%Pdgggéﬁ%al%n?§%(w t he
deviation of the center at  _nounting or,the,like. However, when the

poRRG TSR ?ﬁeabﬁﬁflpealofpit&?udy S}T‘gleY nt}{‘ﬂelﬂ??'"g&? DEAERESTIG Y g %@5 and
A31 where the track of the optical disk nedium?2 does n exi st he TE
sigﬁﬁmﬁ%ﬁnoﬂibfl%n@ﬂrﬁ%P°§Wgé\&ﬁ&F?OWﬁP&? sHGn BT 199 upéd%ﬂﬁnj in a
constant | evel because tracks are not 33 30 DEC 2002 crossed, while_the

f o ef et $HRIEsUBpekat ACASEI 1] . AaRe@X ey GHAECIRFG (1ERMoR tRBUFE si gnal
before adjustnment is detected by the signal_ anplitude detegti.ng circuit 17

(Seae, And) thuss depe@Raratipml feEpplritidhbaied Whe BOFH be&

the optical pickup 1 is performed to continue the processing.
This judgement of the presence or absence of the optical disk
medium 2 is performed in Step S102.

Subsequently, when the optical disk medium 2 is judge to
exist as the result of the judgement in Step S102, the spindle
motor 16 is driven to start rotating the optical disk medium 2
(Step S103), and the focus control of the optical pickup 1 is
turned ON (Step S104). On the other hand, when the optical

disk medium 2 is Jjudged not to exist in Step S102, the

operation is terminated. In Step S104, when the position of

the optical pickup 1 is in the information area A2 where the
track of the optical disk medium 2 exists, a collected laser
beam spot goes into the track cross state due to eccentricity
of the optical disk medium 2 or the deviation of the center at
mounting or the like. However, when the position of the
optical pickup 1 is in the mirror surface areas A30 and A3l
where the track of the optical disk medium 2 does not exist,
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



anplitude signal level TEref, which is set approximately to a |evel of
noi se on the TE signal generated by defects on the mrror surface part of
the optical disk nedium2 or the like, by the conparator 18, and whet her

the signal TEpp is equal to or Iarger than the prescri biﬂﬂag& ge or not
I's judged (Step $S106). Wen it 35 qual to or larger th pé@ cri bed
anplitude as the result of the judgenent, the conparator out puts high

| evel "1" for the output signal Sigl and the processing proceeds to Step
S108. On the other hand, when it is under the prescribed anplitude as the
result in Step 5106, the conparator 18 outputs Iow | evel "0" for the

out put si gnal t he processin r 107. In Step S108,
WhEKOCEREg;| éfllild'lleS%é\ ntg’c"is‘ g?Wé ?/Iiu g ngggggt Eli(-:‘jf[:)l pickup 1 is in
the information areaAZV\/ner t,rac f the ot| d

exi sts HE#tirs Signal, Rt 1t ‘Sko r Jde T 2549134 be (ﬁcajls? s‘ljugﬁnexg1 lEHPack

error signal- (Step S108). On the other_hand, .in St.e 07 en t he
si §aadesiegteds by "th‘% helappd G'm} ¢ HiebprHiar ﬁlc’:plﬁﬂ%tl 1L n tER m rror

surface areas A30 and A31 where the track of %E gb{ i cal _disk UEE
do830hds atiestdetrrcted nsdandla TEPRalLSt CATPY & PRHBPFOH dtJ
operation for initializing the position of the 3 0 DEC. 2002 34 o tlcal

pi akppitudend igmalstkevet TErEigna¥hifhedst iebHpRPREPXIRAHE]Y 1%9s doved to
the informati on area A2 where the track of the op tlcal di sk nedi
exlevel ( Stfepnslos) onTothei (Mgl $enadhIgRRTa T 6’fY tfRIBEtEcAn ng‘lﬁ'up 1

however, the focus
mirror surface part of the optical disk medium 2 or the like,

by the comparator 18, and whether the signal TEpp is equal to
or larger than the prescribed amplitude or not is judged (Step
5106). When it is equal to or larger than the prescribed
amplitude as the result of the judgement, the comparator 18
outputs high level ~1” for the output signal Sigl and the
processing proceeds to Step S108. On the other hand, when it
is under the prescribed amplitude as the result in Step s106,
the comparator 18 outputs low level “0" for the output signal
Sigl and the processing proceeds to Step S107. In Step S108,
when the signal Sigl is *1”, the MPU 6 judges 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 $108). On
the other hand, in Step S107, when the signal Sigl is “0", the
MPU 6 judges the optical pickup 1 is in the mirror surface
areas A30 and A3l where the track of the optical disk medium 2
does not exist and is not in a normal track cross state,

performs the operation for initializing the position of the



control is turned OFF first and is finally turned ON agai n. Wien the

tracking control is prepared to be operated accurately by ngngﬁhﬁ@;nent
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 o Lical pickup I follows the spiral track
on the optical disk nmedium?2 (Stég S110). Thus, the | aser beam spot of
the optical pickup | can accurately follow the track on the optical disk
medi um 2, thereby reproducing information in the optical disk nmedium 2
(Step 111). As described above, in the optical disk apparatus according to

the first enbodi ment, the mpvenent .qf t ptical | cku t

i niopitdldadede pOXIPI dn eﬂn%tgaf"-lﬁ Si §3’eei<e£§t gdgn§§1 yaﬂv\%é{nre{%e %pp%:?%g} pi ckup
| at start-up is in an area Qther than the infgrmtion.are e the

t r gdlckarp tlhelpS)mWé%qi tai §Renéé?ifl9ﬁf“§‘te‘>ﬂ%t%¥e§\ﬁ%$e§§etr%e g ea?:[%cply\??r%re can

be drastically shorten_in nost cases. Wile, | he fjrst, enbodi t, in
or ddre taptonal r diskarmedipm tZUO%XH%‘E%ct(iSﬁFereﬁwef or d@?e@tnﬁ%)l%inﬁlgt ude of

the TE signal and a nmeans for conparing with a_previously, .set l.ue, the
si ghel poplittivde odt ethiengopticail PACKHP t e cHPEWHr 193 2002
35 are added to the conventional optical disk apparatus shown in figure
14 conttided. tis ssdined eRBodinsht amdy ise HindlkeatrzRgd {ft AR ddi ng t he
signal anplitude detecting circuit 17 and the conparatqr 18 gy sagpling
the TEAwdegnalhen thacking womtrol is prepared to be’ dperate

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 S5110). 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 1is 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



an initial value given to the adjusting circuit 7 and realizing the
anplitude detecting neans for detecting anplitude of the JTE [JECQ ‘and t he
means. for conparing with a previously set value in the MPU 6. (%ﬁ%odinent
2) Figure 3 is a block diagramillustrating a constitution of an optical

di sk apparatus according to a secogg enbodi mrent of the present invention.
In f igure 3, nuneral 19 denotes an adder which adds an output signal Sig2
of the MPU 6 and an out put signal TRO of the tracking control circuit 8 to
output to the tracking driving circuit 9, so that a tracking actuator of
tge onlcaI pickup I is driven. The adder 19 can forcibly shift an

obj ectiv

| en of. the optical_ ni | Ladi | '
ggtqrﬁleaf@ﬁeékfcﬁem?ha%?eﬁﬁéo | Egckb%%cgéni;l B Bt E R AT R came
onen arts as Qse S ' ' 1
ref'%mt_ Efan?rhm;ea laa;e?“ﬁ”ﬁa&c?ri*%#@%agn%Frra‘iEQ%‘i%?na Y20 RenE P8
operation o 1e optical .dis di ; '
W i seAaBe. HEuPd T SPT oI aRa e Tt by ST ne lopehati on. of

3 0 DEC 2002 36 the optical diisk apparatus accordin t
enBid® memParFtefel Br eB¥nEATRIMTG S Wfch $HED t'ga&%ﬁigﬁnﬁgﬁﬁﬁﬁ$9 i s

nmount ed on the opti cal di sk apparatus or the. po i i
appar dinjgjasl value given to t%% adjusting ciﬁ%&§£ 9fgﬂgaf¥§if§in8'5k

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 2)

Figure 3 is a block diagram illustrating a constitution of
an optical disk apparatus according to a second embodiment of
the present invention.

In figure 3, numeral 19 denotes an adder which adds an
output signal Sig2 of the MPU 6 and an output signal TRO of the
tracking contrecl circuit 8 to output to the tracking driving
circuit 9, so that a tracking actuator of the optical pickup 1
is driven. 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 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



turned ON (Step $201), a judgenent whether the optical dggﬁ Dgﬁﬂéﬁﬁ{z isin
the optical disk apparatus or not is perforned (Step $2 ) od of
judgi ng whether the optical disk nedium2 is in the optical disk apparatus
or not is one by neans of the level of the RF signal and inertia as
described in the first enbodi ment,,and its description will be omtted.
When the optical disk medium2 is q%dge to exist as the result of the
judgenent in Step $202, the spindle nmotor 16 is driven to start rotating
the optical disk nedium2 (Step S203), and the focus control of the
optical pickup 1 is turned ON (Step S204). On the other hand, when the

optical disk Lum 2 is judged not t.o exist _as the result.aof,.the
{babemont son Ly 0Ky GRDTHI B BPEOTOHAL Sar FPRaHEH, SMES IR when
the position of the optjcal pickup 1 is in the information area A2 where

t hef thgcpr&Sate PPIaaloRi sk medi um 2 exists as shown in figure 16, a
coll ected | aser beam spot goes into track cross state as . shown . n Ligure
17 due Wheacddift reREigadf dtgl’r‘i?é‘ dpedium ¢ G MRURLRM2 ot the Q8HLGAbn of
the center at mounting or the like, On the other hand, when the position
of disk @mparatys ckip the sPoVATt K ntheorriGae edaf Ea P BB AhBS AZYS wher e
the track of the optical disk nedium2 does not exist as shown in figure
16turhed 3@NDECS2ER2 370 TE, siggndndgemest ovhghhgrnokhe sioptigat FdSk as
shown in figure 17 but in a constant |evel because tracks are not crossed,
whé@ivhe 2f deusinobbeolontsioper disl mapanatus Jbsaglents yreriermad ¢

shifts the objective |lens of the i .
(Step 5202). 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 S202, the sﬁindle motor 16 is driven
to start rotating the optical disk medium 2 (Step 5203), and
the focus control of the optical pickup 1 is turned ON (Step
5204). on the other hand, when the optical disk medium 2 is
judged not to exist as the result of the judgement in Step 5202,
the operation is terminated. In Step S204, 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 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 A3l where the track of the

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



optical pickup 1 to the outer periphery side of the optical disk nmedium 2
by the output signal Sig2 (Step S205). In this state, sign@ﬂ]@ﬁﬁlggmpe of
the TE signal before adjustnment is detected by the signal anplitude
detecting circuit 17 (Step 5206), and the detected output signal TEpp is
conpared with a prescribed anplitg?e signal |evel TEref by the conparator
18. The prescribed anplitude sign | evel TEref is set approximately to a
| evel of noise on the TE signal generated by defects on the mrror surface
part of the optical disk nedium2 or the like. As the result of the
conparison in the conparator 18, when the output signal TEpp is equal to

I t th I bed l.i_t | I f;
15 TE AL Tty by BF 25 2 JE0eRc B T2t Rafm oFE) ngy dn REpEAeRcr et ©f

out put. signal TEpp is under, the ptescribed, anplitu Si I V. TEr ef ,
t he TcoRBhr fbr a1 L REHRRE 11y $Ly RECEHT® agrg%é(s og?%utr%;?gr?alIO% | ch'. The

MPU 6 holds this detected value as a variablgka (Step S207). Next, the MPU
6 wiiides the Qe iFeRtrehsis OPRESSS ST ™t kup 1 to the inner periphery

side of the optical disk nedium 2 by the output signal Sig2 t S208) .

In thisSebgesgueigha thspMRUdR Shiths @%iﬁﬁaﬁcrﬁf"& el‘?}%? ué’?neq:ﬁIei s

detected by the 30 DEC 2002 38 signal applitude q§%ectin%hcirc .t IF (Step
s SRHEH

S209ficadd phekupetlected WignarteEpPeEiebebdr &tdi t Afa

anplitude signal |evel TEref, which is set approxinately to_a |l evel of
nofgekomediam 2 sbynaheyetiti Rt &dShPNALs etk %2 oﬁBFﬁg %%I’OrSOII" In this

state, signal amplitude of the TE signal before adjustment is
detected by the signal amplitude detecting circuit 17 (Step
5206), and the detected output signal TEpp is compared with a
prescribed amplitude signal level TEref by the comparator 18.
The .prescribed 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 comparison in the comparator
18, when the output signal TEpp is equal to or larger than the
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 S5207).

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). In this state, signal

amplitude of the TE signal before adjustment is detected by the



surface part of the optical disk medium2 or the like, by the conparator
18. As the result of the conparison in the conparator 18,3 @hggatgﬁ out put
signal TEpp is equal to or |larger than the prescribed anplitude 'gnal

| evel TEref, the conparator 18 outputs high level "1" as the output signal
Sigl, while, when the output sig%% TEpp is under the prescribed
anplitude signal |evel TEref, the "conparator 18 outputs low |evel "O' as
the output signal Sigh. The MPU 6 holds this detected value as a variable
'3 (Step 5210) and cancels the shift of the objective lens (Step 5211).
When the optical pickup 1 is located either at a boundary position PO

which is a boundary betweep.the inforoati et tr of the
opfilgaalyi arpiigrds ZS%R?EEénanffﬁ%Ul i rfgr aéél:‘?‘hféges%&ryaa' A V\het?ie:é‘no

track exists or at a boungary ositjon. which is_a n X en the
i nflgteatedn wkerah2 TERRer &5t ﬁ’é’“{) erilglgs aanErFﬁgrrﬁb%%rgglw gtgltea/%r ea

A3l, as shown in fiqure 16, a,l aser bean1of.th% pticalapi égg 1 £rosses
t he igoaddarevelosTEXEE  POBCIhodfdS8F pBEPFPEIMBEEY R op Pest Rk
medi um 2 due to eccentricity of the optical disk nediun1§|or t.he deviation
of nbhieeceomerthet MBunsigpadr Jpeeraked @’ndjéaf%tﬁ'Eoﬂ g€ i B hi an

al nost sine wave formbut in a 3 0 DEC 2002 39 constant. level when the

| aserfbeempgads ¢ht bhehepkiicadr difk aredigay t2 ?ﬁeFBeié%ﬁﬁypggs%&?ity
that anplitude of the original TE signal cannot be detected.and, an
appomparatergailf.may Ast bbe sgesmit h@farihdl SYWRHITLFPRI f & % hat

constructs the ) ,
comparator 18, when the output signal TEpp 1S equal to or

larger than the prescribed amplitude signal level 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 B (Step 5210) and cancels the

shift of the objective lens (Step S211).

when the optical pickup 1 is located either at a boundary
position PO which is 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 which is a boundary between the information area A2

where the track exists and the mirror surface area A3l, as

shown in figure 16, a laser beam of the optical pickup 1

crosses the boundary position P0 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



adjusting circuit 7, when the TE signal is adjusted at tgg@ gﬁ:ﬁh'on.
Here, the above-described outer periphery shift anmount a&n Q geriphery
shift .amount of the objective lens are set |larger than the anount of
eccentricity and deviation generated by eccentricity of the optical disk
medium 2 or the deviation of the §§nter at nounting, whereby the anplitude
of the TE signal before adjustnmentis detected at two positions beyond a
range of an area where the track cross state is uncertain, and the
detection result of conmparing the two. detected values of variable a and
variable 13 with previously set prescribed anplitude can be obtained.

Thus, it is possible to judge note detail ed. positiaons.of | cal
pi Cloms tRdn Qﬂ91tWEP%pFF€aEg8F§k%%§mlﬂﬂ%?tﬁﬁ e%bgrﬁég ghgq%n %%%iable B
as the detected values. Subsequently, it is_judged ether the cted
valpaes sarthere" isadhge|pogsihylity: %‘iatno?mP#lnglf &Z%nﬁhgﬁaggﬁéi" as
wel |l as 13="1" as the result of the judgenent, the opti.cal Ypi%§$gal S
entEr elignadc atathath hreledehectRoPREL B SRRELRBLAtEg3AN AP 13Ck cross
state can be obtained, whereby the TE signal is adjusted at %histﬁosition
(Step SB¢8)theén wawiabher ghbhd aMHekE 19 det e HIRE v ALY G ot “ %1111
as well as B=11111 30 DEC 2002 40 in Step 5212, it is judged whether
a=adjtstingetirasit37,0"when rdhe (EEeps 5PN3Y. e RdINS TR cted BhFfues are
a=11111 as well as !3="0" as the result of the judgenent, the %Ptical
pi psption. Here, the above-described outer periphery shirt
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 mountiny, whereby the amplitude of
the TE signal before adjustment is detected at two positions
beyond a range of an area where the track cross state 1is

uncertain, and the detection result of comparing the two.

detected values of variable « 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 AZ,

and a certain track cross state can be obtained, whereby the TE

signal is adjusted at this position (Step $218). ©On the other

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



is located at the boundary position PO between the information area A2 and
the mrror surface area A30 where no track exists because tBébKﬁﬁTQBgQ
state cannot be obtai ned when the objective lens is shifted to the inner
peri phery side. Then, the optical pickup | is slightly noved to the outer
peri phery side so that a certain %éack cross state can be obtained (Step
S214), and the TE signal is adjusted. On the other hand, when the

detected values are not ¢ f="1" as well as !3-"0" in Step S213, it is

j udged whet her the detected values are a=11011 as well as 13="1" or not
(Step S215). Wien the detected values are a ="011 as well as f3="1" as the

result of the %udgenept,.the optical pickup 1 is |ocated at the boundary
podit iStreP1SBievedt the JRAgISAthedher e& A5 And St Mt r 281 PSUr'Y ac®¥ar ea

A31 where no track exists because track cross state cannot be obtained
whant t(ftemj 82idve | dfken sthpi deddqtrd naduesr a5& i gher¥" sPfe.¥eohen, the
optical pickup 1 is slightly noved to_the inner _ peri herﬁ si.de so that a
cerBaibT 10" ackS cthes xaskt i 3 obihg bidgemeRb, s3P6) ORMCRhePLF etror
signal is adjusted. On the other hand, when the detected val ues are not
a=1s0locategk|at athel1 poundany Repispan PRhikatwRamsthbReypndCeMat A1 as
well as !3="0", the optical pickup 1 is entirely |located inside the
ni area &2 fard theamisd®wnrsweiacgnangm dperwhede M BoapkcexgdFtal
initializing the position of the optical pickup 1 is perfornmed (Step
S2h@yauset eractke comsa$tptekepnnoks bep it ainedavhapokhfit Phyective

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 can be obtained (Step S214), 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 S213,

it is judged whether the detected values are a="0" as well as
B="1" or not (Step S215). When the detected values are a="0"

as well as B="1" as the result of the judgement, the optical
pickup 1 is located at the boundary position P1 between the
information area A2 and the mirror surféce area A3l 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=r0”, the optical pickup 1 1is entirely located inside the

mirror surface areas A30 or A3l1, and the operation for



area A2 where the track of the optical di sk medi um 2 exists in‘ t he
above-descri bed Steps S212 S217, the TE signal is adjusted (Step 5218).

The focus control is turned OFF at the beginning of the p@S?tﬁpe%@
initialization of the optical pickup 1 and the focus control 73"t ﬁzed ON
again after the operation of the %gsitional initialization is term nated.
Al 'so, when the optical pickup 1 is located at a boundary position between
the mrror surface area A30 and the substrate area A40 or at a boundary
position between mrror surface area A31 and the substrate area A41 in the
optical disk nmedium2 shown in figure 16, and an error status is generated

in the focus. control by.the abave-sdescr. bed, out erni pher '
ope%&%?bﬂlléﬁﬁgiéhﬁ Rﬁg45ﬁ%?y° hi e(ﬁﬁﬁ%ﬁg%npﬁngﬁe]OB?§C¥?§gbﬁgﬁ§? t he
operation for initializing the position of the optical pickup 1 is

per { SR dS24Ad -after the optical pickup 1 is noved to the information area
A2 where the track of the optical disk nmedium .2 exi bs, ang thetTE si gnal

i s adj ushEfernsgdte ptd&alnePifkERI ny &ﬁntW%Ye‘flst&eﬁ Ped P o°b82 5 at ed
accurately by the adjustnent of the TE signal, the tracking coptral is
{urawcen (D ( Shepesin , Lrwak 1 A6 Eh%y OR3dClol AbaknBeddi o FELShBsdduent | y
turned ON so that the |aser beam spot of the optical pickup 1 follows the
spitled talsmke-edeS0r DBEd208Reng tH218pttcal SAldk nEbBeuntB (Sigpadz2ds By
this operation, the |aser beam spot of the optical pickup 1 can accurately
foladjustéed {Baep ke opFhealfapwk featamlz iswerengdi FFST rati 58S n

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 A3l and
the substrate area A41 in the optical disk medium 2 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, and after the optical pickup 1 1is 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



the optical disk medium 2 can be reproduced (Step S221). Ag degr ng&gﬁﬁe
above, .in the optical disk apparatus according to the second e

anplitude of the TE signal before adjustnent is detected, two detected
values (variables a and B) are conpared with previously set prescribed
anplitude, it is judged fromthe r sult of the conparison whether the
optical pickup 1 is |ocated entireﬂy I nside the area where the track on
the optical disk nedium?2 exists, it is |located at an end on the outer

peri phery side of the area where the track exists, it is |located at an end
on the inner periphery side of the area where the track exists, or it is

| t ed L tside t th d
whebhar OPhACET gk mesim Eieﬁé%a d %%?’é*ﬁég?'ﬁ?&aad‘?ﬁzl?sn‘g:“ede"' °
operation of the TE i rned and the I n be
rrgvla%ﬁfl% Pﬁémnﬁﬁ"%p‘iﬁ% gﬁﬁ?al 3 tP&ﬁkugl csjl %%nggke%%&ve ?Blliojgﬁdged

to be required, whereby the an ment. ,of t tical u

optthe ZedagkeAnWAG® QRE1GHL | d4F pmﬁgﬁPﬁ. 5 Vﬁ85?§§ O%ﬁnnéﬁ%y of the
area where the track on the optical disk nedl EXI%%EZa} startup,

r esuhie iortical odaski Beddufce GRS %?BF?%C? StER P€2% ) the second
enbodi nent, in order to construct, an anplitude ete g neans_f

detoct | g AmprBCudbedt 3ROVE 3 GIDECEBB02 ORE Kghal S4FH a TRRRESFBP

conparing with a previously set value, the sjgnal anpl t ude_ det ect i
ci randardihqnot hbecs wnhedineatadd@Plidade %Sn&éﬁn%ﬁa? Sﬁﬁhcm

di sk apparatus shown in
before adjustment is detected, two detected values (variables

a and B) are compared with previously set prescribed amplitude,
it is judged from the result of the comparison whether the
optical pickup 1 is located entirely inside the area where the
track on the optical disk medium 2 exists, it is located at an
end on the outer periphery side of the area where the track
exists, it is located at an end on the inner periphery side of

the area where the track exists, or it is located entirely

outside the area where the track exists, so as to decide
whether the optical pickup needs to be moved before the
adjusting 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



figure 14, while this second enbodi ment may be al so reali M ut
addi ng. the signal anplitude detecting circuit 17 and théﬁggﬁbazgﬂgr 18, by

sanpling the TEA signal in the MPU 6 with an initial value given to the
adjusting circuit 7 and realizing the anplitude detecting neans for
detecting anplitude of the TE sign&l and the neans for conparing with a
previously set value in the MPU 4 (Enbodinent 3) Figure 3 is a block
diagramillustrating a constitution of an optical disk apparatus according
to a third enbodi nent of the present invention. Respective constitutions
in the figure are described in the second enbodi nent, and their
descriptions wll be omtted. Next, the operation.ofS hes%Q;L&g di sk
apsdratals aBdcdr GRS of PRe CORPAF WMo MRnd WISV BTG cPbed “Figlire 5 is

a flow chart_ for ex Iaining t he operation o th& gﬁtical di%Qﬁ%ﬁp?ﬁatus
acddvedisignal t#eplitndecABEECkeRg GATIHE ph bR FefPMBAT /e e
optical disk nmedium2 is nounted_on the optical disk %gggra us_or.the
powere cidded bdptithe a@pBReappapratuPRticalr AagkodREsed of)L“F’Wa{‘ j Ugenent
whet her the optical disk nedium2 is in the optical disk apparafus _ or not
i s friguirer nkdl, 3WHOAE Rhde seqomickpembodimen thghayd bsr ?fﬁ@i &9 the

optical disk nedium2 is in the optical disk apparatus or, not is_one by
mearis hofutt haddéngl tiiethegRElsifgm\flhﬁ@ei setieet Wag ged&Giidy id 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- 3)

Figure 3 is a block diagram illustrating a constitution of.
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 Jjudgement whether the optical disk

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



the first enbodinment, and its description will be omtted. when the
optical disk nedium2 is judged to exist as the result of the judgenent in
Step S302, the spindle notor 16 is driven to start rotatinydtBé&opbiZal

di sk medium 2 (Step S303), and the optical pickup I is slightly noved in
an outer periphery direction of thg optical disk nmedium2 (Step S304). The
anmount of the novenent then in an®8uter periphery direction is one froma
limt position of the novable range in which the optical pickup | can nove
to the inner periphery side up to entering the information area A2 of the
optical disk nmedium2 in which tracks are present. Wen,the position of
the optical pickup 1 is_.in the informatio r.ea wher e, t. tr of the
optiSep &3 )nedi Jin Redhog sogs E‘H&/&Pg n"‘%%tneer 160€, 88#‘@0 ledal'cliég(er

beam spot goes into track cross state as shown in figur% 17 due t%
ecamiiumi By 1§ the bhei eatifak fidkuREPIFatRNE RNi BPFontS oP%he “dent er
at nounting or the like. on the other hand, when  the position of the
optiezals pi £ ktipe 11evelnofhdhe RFors iandhcand ai BRE A0 a5n FERLT WAtHe 1the
track of the optical disk nmedium2 does not exist as_shown in_figure 16,

t he HEE fiigsal embpdimemt anaadmoitssidrspiBtienm ¥ilinddf i?f“+F§%He 17 but
in a constant |evel because tracks are not crossed, while the focus
comiveal tilte opet itall diskamedium @ DEC DobredsteupXdgle®s e neefblts
shifts the objective lens of the optical pickup 1 to the quter periphery
si & afhé hguapehealt idi sktepdiS@d®22 yhe hepdndpet matal 16 d5 (SF&BeB305),
and the

to start rotating the optical disk medium 2 (Step S303), and

the optical pickup 1 is slightly moved in an outer periphery

direction of the optical disk medium 2 (Step 5304). 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
tracks are present. 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 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 1in a

constant level because tracks are not crossed, while the focus

control is operated normally.



focus control is turned ON (Step S306). At this tine, when the optical
pickup. 1 is |located on the outer periphery side than thegqjqf ﬁméface
area A31 at an outer periphery part of the optical disk fediu g, nd an
error state is generated in the focus control, a series of error
processing operation as describedsgn the first enbodi ment that the
operation for initializing the position of the optical pickup I is
performed and the TE signal is adjusted thereafter, which is not shown.
Subsequently, when the optical pickup.l is in the information area A2 or
the mrror surface area A31 and' the focus control is ON, signal anplitude

of the TE signal 1s defect Vet S agBlbbwdedei@gsi &k ckheuit 17
(Step Sﬁﬁ?gﬁ%ﬂ%’fl{hekg‘é E@Elie)dﬁ %E‘tl[s)fl}%n?%%%alag Egpqi s conpared with a

prescr.ibed anplitu Si I T he, GaPakat 1§ pispchhpat
v\,hé’tpﬁe’-r‘cate‘lhePngﬂlp‘:i’uflles|t{:'j’n:i1%nl£'j1 Eﬁ’g‘\%‘ e%%gipp%rgresl ar geraft hgir&\et ﬁ,ep pr es?:lri bed
anplitude signal_ level, TEref or. nQt i.S,] gggg T I tude
si GiEK IR UREZPY SLE& oéﬁﬁ‘&(i ﬁﬁgg?% ;%%gzdl éé{éﬁﬁo no)| 'segglr(1i ?IEEETE

i gnal generated by defec n.the m f . . of i cal di sk
b doies G AL | 14 ctaseetnan | SEEH STk A EhiR it Wikghthes, T

Si guiicalovBONEPel, The LOGAEEL S TROTPUTS HEGHEEEI PEReac h el 50 Dec
(& het M TR dS O ESSERe 3651 AD bt ¢ dl] (RBETENPrACIEey S50 Canarithe
Ouggléticsailgndaj[sIIExggdiilslmu%qerarEcri]eagr %Srcrrciorbes éiggl iitsuq_:jeener::lt-r:'d in the

focus contreol, 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 A3l and the focus control is
ON, signal amplitude of the TE signal is detected by the signal

amplitude detecting circuit 17 (Step S307). - 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 5308, when the output signal
TEpp is equal to or larger than the prescribed amplitude signal

level TEref, the comparator 18 outputs high level “1” as the



signal level TEref, the conparator 18 outputs low |l evel "0" as the output
signal. Sigi, and the processing proceeds to Step S309. Fbé , when the
position of the optical pickup 1 is at the boundary posit %nﬁﬁﬂ Béidveen
the informati on area A2 where the track of the optical disk nmedium2
exists and the mrror surface are? A31 where no track exists as shown in
figure 16, a |aser beamof the op ?cal pi ckup 1 crosses the boundary
position P1 of the optical disk nmedium 2 due to eccentricity of the
optical disk nedium2 or the deviation of the center at nounting or the
i ke. Since the TE signal is not of an alnost sine wave formbut in a

constant | eyel when the | aser. beam goes ..int rr a rt,

t hOEREE ¢ H2IPBdsSdlit AR a%hea@ﬁ e gﬁéggF?Einé§ iﬁééigﬁ% cannot
be detected and an _appropriate i.n y_.nhot. be set by.the.vari gain

am®m fthe otiex hhandond®r E?srﬁﬁ%iédfﬁgﬁﬁﬁﬁ %$$QEW?DE,lﬁhg%e?héggggﬁigna

Is adjusted at this position. Here, the ampunt of shiftigg thﬁ{tQQAective
| ewderno ke euteptpaipiel yTEPRe 1S QR e?aF& r RERFEIHRg9 B0 bkt

eccentricity and devi ation generated by _eccentrici.t a; thE g%gical di sk
medilgmal drevee BBYLAY | SRSOCOMBAL R of BaP U ERS W whBY &by the FAser

beamis emtted to the outer periphery side than an areg whereﬁ%he track
cr 6de 3MOFECE 260Nl sB40d /i sandcdrhani RroskEsdmes PRRCPSS PRaf™Ptainly

goes into the mrror surface part A31 and the detected signal Sigl is | ow
| e88I09.0", and the optical pickup 1 is slightly noved to the

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 P1 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



-1 nner periphery side of the optical disk medium 2 so that the opti cal
pickup 1 is certainly noved inside the information area éﬁieg 5309). On
t he ot her hand, when the position of the optical pickup 10 dﬁﬂﬂy on

t he i nner periphery side than the boundary position P1 betmeen t he
information area A2 where the trgck of the optical disk medium 2 exists
and the mrror surface area A3l where no track exists as shown in figure
16, the outer periphery shift of the objective lens is next canceled in
ei ther judgenent (Step S310), while anplitude of the TE signal is detected
Iin a state where the track cross state is uncertain since the objective

Pl BT e P M s e s
R B A B8 A BB AP B e
S T}' fegg)rnl'?%gmft gg%l r%’ Cjtﬁﬁrf P§% %Br ej[;allIEsS“%r}ﬁtl%pera?dé accur%el y by
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chis gperatin thelasar beal sve O chp oot BLekdn. ! Spn e

optical pickup 1 is slightly on the inner periphery side than

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,

the outer periphery shift of the objective lens is next

canceled in either judgement (Step S310), 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 outer 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 S308 and. S$309, the TE signal is

adjusted (Step S311). When the tracking control is prepared to

be operated accurately by the adjustment of the TE signal in

Step S311, the tracking control is turned ON next (Step S§312),

and the traverse control is subsequently turned ON so that the

laser beam spot of the optical pickup 1 follows the spiral



whereby information in the optical disk nedium2 can be reproduced (Step
5314). As described above, in the optical disk apparatus JaidcoFdi to the
third- enbodi nent, the anount of the optical pickup 1 noving at ;@g?tup can
be drastically decreased, resulting in drastic reduction of a startup
time. Wiile, in the third enbodinept, in order to construct an anplitude
detecti ng-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 conparator 18 are added to the conventional optical

di sk apparatus shown in figure 14, while this third enbodi nrent may be al so

lized it t the. si . |t det | ' t 17 d
CoREAFR oPR 1ot R APC b~ Lanbt by o TEAs, GRAPE: 1ot B2 kPU. & wi T hean
tial I to the adjust i 1 h l'itud
1oPBEERSg eanthFor 4REEC G aRBPEL i O « RRETE Sﬁ‘LFihﬁ’d e for
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apparatus according to a fourth enbodj nent the resent, i nu ntlon
Rewpetebye é6ﬁ§FNA£QQHE;%G1tWﬂ?fl?Rﬁ%F% ﬁaiﬁmbrg dgég}lbe% in the
second enbodi nent, and their descriptions wll be omtted. Next, the

opeenrpdncetl (FEamtSIH ) di sk appar at us
As described above, in 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



according to the fourth enbodi nent will be described. Figure 6 is a flow
chart for explaining the operation of the opttical disk apﬁbﬂa&&gzﬂﬁiording
to the fourth enbodi nent of the present invention. Wen the optical disk
medium 2 is nounted on the optical disk apparatus or the power of the
optical disk apparatus is turned N (Step S401), a judgenent whether the
optical disk nedium2 is in the optical disk apparatus or not is perforned
(Step S402). A nmethod of judging whether the optical disk medium2 is in
the optical disk apparatus or not is one by neans of the level of the RF
signal and inertia as described in the first enbodinent, and its

description . wl] be i tted i cal, diSke {dhE8LZiptilditged to
exP&f Q@ﬁﬂﬁggqgnﬂT 85% ﬁﬁ§?QQﬁE§k%$§?%ﬁ fe%n 02, the spindle notor 16 is
driven to start rotating the optical disk nedium2 (Step S403), and the

op¥idal bgi BRdFtEds slightly noved in an inner periphery direction of the

optical disk nmedium?2 (Step S404 The anouni . t ve In an
i nner pBEEBmer R r eE’P%&’ﬁthJsorbnez’ff rg:%ea I?%£%C%gsi @osﬁpof gpﬁtgrtm)va | e

range in _which the optical j ckup 1 can. e tp the..outer periphery side
UpAGOOEALES] # I AAHTH PR APER AT I Fihe ST CHTCHT sk med um 3 i

which tracks are present. Thus, the optical.pickup.l is DEC
2002 50Figyree & his i Af FrlRi | GRakFed 9% %Pﬁ?.l’ghagi %ﬁl& 9 %‘f%ﬁ%?ﬁ gbf]%e t han

Mpehe Sorieal; b oh, secaratansagrogadng. to  tndPEAd i enBBAIH V. the

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 S5402). 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 5402, the spindle motor 16 is driven
to start rotating the optical disk medium 2 (Step sS403), 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 1s 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



optical pickup 1 to the inner periphery side of the optical disk nmedium 2
by the output signal Sig2 (Step $S405), and the focus contp ﬁsfgmbged ON
(Step S406). At this time, when the optical pickup | is |8c teo” he

i nner periphery side than the mrror surface area A30 at an inner

peri phery part of the optical dis%upediun12, and an error state is
generated in the focus control, a series of error processing operation as
described in the first enbodi nent that the operation for initializing the
position of the optical pickup I is perforned and the TE signal is
adjusted thereafter, which is not shown. Subsequently, when the optical

P EEBE ) S B LGSR,y AP 5 496, Y usdnectsated and
G A O P
equal thBPSPQPgBFIﬁ’harFTE‘ﬁ’eMBPe br? '\ggg_sa%% t%ﬂ%e%%gﬁél ﬁ!eg’\%gloﬁ:EP‘@fé or not
;;pt%ggggglé%iecgﬁlﬁof)emmgﬁea létﬁgge@%q’?%;éie\éﬁlgiggé ]:artl See38%§igéaflects on

the mrror, surface part of the optical disk nedium 2 he |ike,.As the
r es@iisk omediam (#gekefthe noBERRtsAII  dher18Ke ‘(ﬁﬁ?ﬁutsg:")ahal %C&(DiE-eeZOOZ 51

TEpp is equal to or larger_than the prescribed agg}jtude Sigﬁﬁl ﬁyel
TEr 8dus heonbnpdr asoturdeshtQt SHeRhSALr " B ID 45 ptit=Ri 8 Sigl,
and the processing proceeds to Step 5410. . ) .

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 5407). 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. BAs the

result of the judgement in Step S408, when the output signal



On the other hand, as the result of the judgenent in Step S408, when the
out put .signal TEpp is under the prescribed anplitude signal J.evel TEref,
the conparator 18 outputs |ow |l evel "0" as the output sigrﬁjaIB@ g0i2 and t he
processi ng proceeds to Step $S409. Here, when the position of the optical
pickup 1 is at the boundary positiqn PO between the information area A2
where the track of the optical di 88 medi um 2 exists and the nirror

surface area A30 where no track exists as shown in figure 16, a |aser beam
of the optical pickup | crosses the boundary position PO of the optical

di sk medium 2 due to eccentricity of the optical disk nmedium2 or the

deviation of the center .at nmounting or the like. Since the,TE signal is
not TEPPahSaPABaL t8 9F WRKIGoriH iR 8r88ﬁ§93ﬁpﬁ§ﬂé}lEW%ﬁ Fﬁgaa er
beam goes into the mrror surfac§ part, there,i the‘{]&gsglt;;i lity, that
anplevede T8 efhe he gCRAPARTQNLE CHIRRtDHe48Pe B hindlan 2%pipri at e
gain may not be set by the variable gain anplifier 72 that congtructs the
adj etpdy sigaaglt SAglnmeAndhdheE REQFSFSIiNG RHAREE at Ot MRS lon.
Here, the anobunt of shifting the objective | ens to the inner periphery

si den j theeptharghandpans the LAkt AT ckkenipigeneinditctteR i B4 %8ener at ed
by eccentricity of the optical disk medium?2 or the deviation of 3 0 DEC
200¢hesp the owtpart aﬁigmaﬁt TEPP vikfer epgerhdhasprepexdbes anpleiuds the

i nner periphery side than an area where the track cross_ state is
unceirgree I, 1leviel t BEsefhe Hhes erompanatert d8nloutyoeies | hey 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 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, 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



the mrror surface part A30 and the detected signal Sigi is low |evel "0",
and the optical pickup 1 is slightly noved to the outer geriphery side so
that the optical pickup 1 is certainly noved inside the ﬁ}dﬁﬁh@b area
A2 (Step S409). On the other hand, when the position of the optical pickup
1 is slightly on the outer periphegg side than the boundary position PO
between the information area A2 whefe the track of the optical disk
medi um 2 exists and the mrror 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 judgenent (Step S410), while anplitude of the TE

signal is detected in a state er tg track cross state | certain
si ndd& feBbPECAY MPRRELIBE t"‘ﬁga% Yc ﬁepilaﬁﬁjr 1gf3§msh+$teegﬁ1t:)m%cﬁe%%nner
peri phery side as , descri bed above, whereby the | aser beam certainly goes
i nt $henel NRRE o MBRIRIFEY e 5182 WRER 3ThedBHRi 6’&?95‘?01?&? 1@F§crlfov%ﬁ° § the
information area A2 where the track f the optical disk.medium 2, exists in
t he S&B&Ee ide ST BRI epaNGabBUSN FhssdR S e PR SFERER LY MRt EREPSt ep
S411). Wien the tracking control is prepared to be_ogerated accurately by
t hethej dumon friare TPaEEgRAP ARD She detectedesighali fd Tonts of OWs
turned ON next (Step 5412), and the traverse followng control is
subdeyednt19/  urndd the sepBigabE@ o 53 tigatSThghtdyemeeamh $5HttBE the
optical pickup 1 follows the spiral track on the optical disk medium 2
(St eptBza1Periphany ssidpesat ithat tiHee | apbicBdamisyoiP o &he SGHIFRERLEI ckup
1 can
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 PG 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 pe;iphery side as
described above, whereby the laser beam certainly goes into the
information area A2.

After the optical pickup 1 is moved to the Iinformation
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). When 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 5412},

and the traverse following control is subsequently turned ON so



accurately follow the track on the optical disk nmedium 2, whereby
information in the optical disk nedium 2 can be reproduce BShE? §%$4)' As
descri bed above, in the optical disk apparatus according toVt ‘f gt h
enbodi ment, the amount of the optical pickup 1 noving at startup can be
drastically decreased, resulting %Q drastic reduction of a startup tine.
Wiile, in the fourth enbodi nent, ih 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 conparator 18 are added to the conventional optical

di sk appar atus sho in fiqure .14, while th s f h [ t be

al dhateathsedashnt m%?ma&ﬂc’%g ?%etglegr%ftlaén%i P&gghhetlzgt??%%ggi%r Cﬂlﬁfé 17 and
the conparator 18, by sanpl.ing the TEA signal i he 6 w initial
valapi il diracek 1 B Fu?ggﬁﬁa id%ﬁﬁ %giﬁﬂnﬁéakgE%Rgsyggé'amoit%@gs
detecting neans for_ detecting anplitude of the TE I gnal d the ans for
competatgion + hthepr basBhs| Redky S\Péﬂtuec‘%i nR%e DIV}dcbasl (Eﬂrﬁé@g’ne%t %gEFi gure
17 is a diagran1i||ustratin% a TE signal and TEA s%gnaﬁ in %ra Kk gross

st atczurately sGollamt thees T35 | 88 {bRe3PREEC2H0 A BT WitE 1%'§p| ftude of
the TE signal before adjustnent is detected .in an optical, di sk aggaratus
as wiefriebad iimformat Bonf ihe theeseREiffdendish medium 2 ~can "be

reproduced (Step S5414}).

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 donstruct 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



in a case where anplitude of the TE signal before adjustnent is detected
for a period fromt10 to t20 in figure 17(a) in the above-dgseribed first
to fourth enbodi nents of the present invention, the |aser béjﬁﬁggotﬂﬁbes
not conpletely <cross the track, resulting in an error in the detection of
the signal anplitude. On the otheé hand, when the anplitude of the TE
signal before adjustnent is detect 6 for a period fromtl to t2 or nore in
figure 17(a), that is, the anplitude of the TE signal is detected for a
period of one rotation or nore in synchronization with the rotation of the
optical disk nmedium 2, the |aser beamcertainly crosses the track on the

tical disk di 2 due t LCi f | cHedtdl 2,
of WItseramp L P8, Ofnd Mol s CAROE b okgnad TFERBhE T Aexpatea T i

Therefore, no error_ is generated in_the_ detection of,; signal ldpude. As
desior i Bad optidel optisdal a@PaFattsar QFusdﬁg%B?éi nJg“tc?latSlh“g R T ment

anplitude of the TE signal is detected for a period of one rotation or
nmope eiserdy nokv et @8 on with the rotation of the optical disk medium

whereby the anplitude of the TE signal can be certainly detect
(Embodi ment #®) daggr ewhers aaEPééﬁqﬁ%nﬂ%ﬁni??%st?gtiﬁdeaQOngFgﬁﬂ¥?on of 3

0 DEC 2002 55 an optical disk apparatus according to at%'xth j_qgénent of
t hadjueterent nientdetectied fiquure perdgfer &rom 7tdlndt stnditEipTi t ude
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

£2 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 om 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



detecting circuit which is a neans for detecting anplitude of the RF
signal representing a returned light quantity signal fromthe optical disk
‘medi um 2, which out puts an out put signal RFpp. Further, th@[bﬂ@ﬁh@mm
anplitude detecting circuit 17 conprises a peak hold circuit, bottom hold
circuit, and a differential anpligder (all not shown). Numeral 18 denotes
a conparator which conpares the level of the output signal RFpp outputted
fromthe signal anplitude detecting circuit 17 with a prescribed |evel
signal RFref set by the MPU 6, and has its output signal Sigl of the the
conparator 18 inputted to the MPU 6. other sane conponent parts as those

shown in figure. Ll are d dE MRl &f L ERER UMBERI Mendnotheir
de§%¥i%§%%ﬁé&l ] ﬁk'ﬁgp%%fgﬁgg.a%ﬁkt, fﬁg Gperation of the optical disk
apparatus according to the sixth enbodinment will be described. Figure 8 is

a tPEWPERSEDY FEIRY M ng the operation of the optical di sk apparatus

according to the sixth enbodi nent . of resent i o e
optical I& sEYBHGIm 2 i sn%ﬁ’ﬁggd %2 t Fll‘et:"tlllt;%f):til.c"lScaleap dél S ﬁ%%pa???%%a§he

power of the optical disk.apparatus_is turned, ON.( 1) .. 48 jAgenment
WhEeRECTHRE TSRt dWBR I f U BERLS; nr?lf:neg%fo:gy g%ﬁbg&rﬁ?g%%gggt ud’slfjor not

I's perfornmed 3D DEC 2002 56 ,(Step S502). A, net.h of_ j i %ﬁhfi t he
opthealREi $RINMdi HRPZESENH egoprﬁ%‘%t't'n%‘f]rsrﬁ" g:ar le?g&grwﬁlo}tmi s one by

means of the |evel of the. RE signal in i ' is
frim the optivcal disk mediu?nI gz,a wl?:{lghl og%tplu%sasande&?{fagﬁd s'lr&.;nal

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 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 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



the first enbodinment, and its description will be omtted. Wen the
optical disk medium2 is judge to exist as the result of thé& { Udgeng®g in
Step S502, the spindle notor 16 is driven to start rotating the opti cal

di sk medium 2 (Step S503), and the focus control of the optical pickup 1
is turned ON (Step 5504). At thisgiine, when the position of the optical
pickup 1 is in the information area A2 where the track of the optical

di sk nmedium 2 exists as shown in figure 16, a collected | aser beam spot,
the, track error signal, goes into track cross state as shown in figure 17
due to eccentricity of the optical disk medium2 or the deviation of the
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S|nce the track on the qgtlcal disk nmedium2_is recorded wth_ reflectance
beﬂﬁgqﬁﬂuﬂﬂﬁgﬂmepéui? tep 8502, 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
5504). 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 A3l where the track of the
optical disk medium 2 does not exist as shown in figqure 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



anplitude is obtained for the signal anplitude of the RF signal (see

figure-9(a)). In the unrecorded part, since the track on tpq% ¢€ﬁ@ di sk
medi um 2 has the refl ectance that is not nodul ated, a snal ﬂgé't 2 is

obtai ned for the signal anplitude of the RF signal (see figure 9(c)).
However, signal anplitude of the TE signal in the unrecorded part (See
figure 9(d)) is larger than sign§1 anplitude of the TE signal in the
recorded part (See figure 9(b)). There exists the optical disk nedium?2
havi ng the signal anplitude of the TE signal in the wunrecorded part which
Is alnmbst twice as large as the signal anplitude in the recorded part.
Fbie I n g case where the optical disk apparatus acco.rding to the present
i nG&BEFEn7i's a reproduce-only apparatus which only perforns reproduction

from the optical disk,mediuym2,. there is,_no need turn t.r.acki ng
controIIEN%' t4ﬁ995§%%0P35 " pEHOCSt ﬁhﬁe%ﬁﬁ?gaPnd%%f Qékﬁgﬁ% gﬁfk
therefore it.is preferable.that i n adjustnent of th E signal _is
pReAtRBd 4 nit herpercé%é%cgdwﬂégt x %%Eﬁ@ﬁﬁ g’?e%ﬂq eF‘°FH§#§6ﬁs EB‘Etgrem i s
turned, ON.in _Ste S504, the signal anplitude of the RE signal .is detected
byaRpkitadgnis Sgﬁlailtﬂfd% £0% S n@l‘é’i‘gEuPF‘P ptudee 9 it REnghg
detected_ out put signal RFpp is conpared wth a prescribed aqglitude si gnal
| ebage REEGRYBY (17 rw%ﬁagB? ppreconded ARt pod2nE8 & HeFathe O8ut put
signal RFpp is equal to or larger than the prescribed signal anplitude

| RPtdcad Maek smpddyld 2Sthes $3up) refdectangs uddadi gi&l PeFel RFref

is set larger than the . ) i .
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 $505). Then, the
detected output signal RFpp 1is compared with a prescribed

amplitude signal level RFref by the comparator 18, so that



| evel of the RF signal anplitude detected in the unrecorded part of the
optical disk medium?2. As the result of the judgenent in Step S506, when

the output signal RFpp is equal to or larger than the pre%géiggq ﬁg@litude
signal level RFref, the conparator 18 outputs high |evel ' vt out put

signal Sigl, and the processing p@gceeds to Step S508. On the other hand,
as the result of the judgenent in ep S506, when the output signal RFpp

i s under the prescribed anplitude signal |evel RFref, the conparator 18
outputs low |l evel 11011 as the output signal Sigl, and the processing
proceeds to Step 8507 Thus, when the output signal Sigl is -111, the MPU

o B e BBEbREL s ReP, 43 U SRATSE DPLLoE, tisy et or
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pickup I is_in the unrecorded pa f nfor n_area 8l € t he
trﬁéQsdﬁ t RS ARRIEHT %ﬁ%kSlﬂBGE ﬁﬁfeg oﬁﬁrﬁ?ﬁ fﬁfﬁ?r'éﬁﬁmg%e ar eas

A30 and A31 and is not in a nornal fra k cr stat and perfor t he
opéeyelorr¥ oﬁlﬁem][‘f'alﬁlﬂr}fgltﬁé‘P&dstl“tqeong‘S?eFﬁg pH’cgzihepi BE% (réfs% 507),
and then adjusts the TE signal (Step S508). The ocus co %rol %iturned
orpast t9 B nRbikdcel tﬁéSﬂfosﬁﬂ?ﬁéHal %30 DERS20B e59“?§ﬁ‘f al‘?%at RS of the

optical pickup 1 and the focus control is tuyrned again at th end of
t hdudgemengndn iStien 39%%u« i $hensehej gYtput signal RFp 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 S508. on the other hand,

as the result of the judgement in Step S506, when the output
signal RFpp 1is 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 S5507. Thus,
when the output signal Sigl is ~17, the MPU 6 judges the
optical piékup 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 A3l 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



Since the tracking control is prepared to be operated accurately by the

adj ustnent of the TE signal in Step S508, the tracking contrgg t ur ned
‘ON next (Step S509), and a traverse following control is sub 4LHQUMﬂ
turned ON so that the | aser beam spot of the optical pickup 1 folloms t he
spiral track on the optical disk g@diun12 (Step S510). Thus, the | aser
beam spot of the optical pickup 1°¢an accurately follow the track on the
optical disk medium 1, thereby reproducing information on the optical disk
medium 2 (Step 5511). As described above, in the optical. disk apparatus
according to the sixth enbodi ment, the novenent of the optical pickup 1 to

the |n|1| |ized position at start-up Jis not er e pt.i ca
ﬁh gFéPg Bb tgel&ﬁﬁﬁﬁf#rpf§$ﬂpr c8P§ & gr&% qg’##&@ grt'L i on
area mhere the , track op the_ opt di sk nedi um 2 .exists teb the
o Srnad | D RSRiND@ s BEI By Ohof Pen H5 Mottt Ehodl Gt $E0ERS
si xth enbodi nent, in order to construct an anplitude detecting neans for
(kﬂﬁﬁﬁﬁ#ﬁﬂfuwﬂltude of the TE signal and a nmeans for conparing with a
previously set value, the signal anplitude detectlng circuit 17 and the
conpar atSghnas  tdye §éa§$1ﬂﬁlth9n66ﬁﬂenﬂ§onBFeBﬁFP9al Biekeaﬂﬂﬁ?ﬁ?ﬁ§dshomn
in figure 14, while this sixth enbodi mrent nmapy be also realized 3 0

20ezceratialioky athe ngdinE taegialofarfdls 1 TRies gpatt tAg S&eR fi3087 tahe t he
conparator 18, by sanpling the TEA signal inthe MPUG6 with an initial

valtwackiingn conthel adpustirmediO¥unext dfFeredii0ihg 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 S§510). 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 S5511).

As described above, 1in 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



the anplitude detecting means for detecting anplitude of the TE signal and
the nmeans for conparing with a previously set value in the MPU 6

(Enbodi ment 7) Figure 10 is a block diagramillustrating a 3dndEG 200Dn  of
an optical disk apparatus according to a seventh enbodi ment of the present
invention. - In figure 10, nuneral,4d9 denotes an adder which adds an

out put signal Sig2 of the MPU 6 an%ﬁnnutput signal TRO of the tracking
control circuit 8 for driving a tracking actuator of the optical pickup

by the tracking driving circuit 9. The adder 19 can forcibly shift an

obj ective Iens of the optical pickup |l in a radial direction of the
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enbodlnent wi || be described s a fl h th
oggpgﬂpéﬁ¥ﬂi1ﬁQﬁP?mﬁ+E§P E?s&ﬁﬁpﬁgﬂgﬁﬁ§4§x§ﬁfﬁ¥% r€Reogg§¥%%y£%ng ©
enbodi ment . of the present invention. Wen the o Kk

o &HECATER itRe ST R LI BERRS0SS o AGKIL LishaA R fﬁj%a' S 5”%31\/\;;&% the
optical disk apparatus is turned ON Ste 8601 a whet her the
opsiigapldingd Wﬁﬁh%ﬁ925|§qQ1QQW9%ﬁ&? an ¥ %t ber f or med

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 figure 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



(Step S602). A nmet'hod of judging whether the optical disk medium2 is in
the optical disk apparatus or not is one by neans of the level of the RF

signal and inertia as described in the first enbodi nent, 2? b
description will be omtted. Wen the optical disk nedium ils Hfdggﬂao
exist as the result of the judgengpt in Step S602, the spindle notor 16 is
driven to start rotating the optical disk nedium2 (Step S603), and the
focus control of the optical pickup 1 is turned ON (Step $S604). On the

ot her hand, when the optical disk nedium2 is judged not to exist as the
result of the judgenent in Step S602, the operation is termnated.~ In

St 604, wh th ' . pL ek | nk ti
sl WRFETRE T aERCoPME B AT of Bk Refi e RpbRretld ad T "

6 th th f traol t ted
(RSP olt hAle Y o0 laalably, L sy S 48hieEt
eccentr|C|ty of ,the o t|c S dium 2 or the ev&a&bo ég 3 ent er
¢ Dk %y 5F i T cOBBICR e HterPRARAT BN THLC pokl B SHERe
gptlcal pln?gkug lisin the rT‘é%j}{rqruélsurface aq:&?s Aggeaﬁgs;g Oghgéfskhe
trd6kesr $h@2opticH maFhRA HBEthGTst C4g nh figure 16,
the TE signal is not of an al nos é%%kne wave formas shown in figure 17
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unrecorded part in the information are
the first embodiment, and its descrlptlon will be omitted.

When the optical disk medium 2 is Jjudge to exist as the result
of the judgement in Step 5602, 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
5604). 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. In Step 5604, 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 A3l 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

put in a constant level because tracks are not crossed, while



A2 as shown in figure 9. Subsequently, the MPU 6 shifts the objective |ens

of the. optical pickup 1 to the outer periphery side of thq%? nggwgfisk
medi um 2 by the output signal Sig2 (Step 5605). In this 'Sl
anplitude of the RF signal is detected by the signal anplltude detecting
circuit 17 (Step 5606), and the ¢etected signal RFpp is conpared with a
prescribed anplitude signal |evel RFref by the conparator 18. At the tineg,
the prescribed anplitude signal level RFref is set larger than the |[evel
of the RF signal anplitude detected in the unrecorded part of the optical
di sk medium 2. As the result of the conparison in the conparator 18, when

th ' h I d
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|ck3$ 1 1o the |nnenger|phery side of the optical disk nedium 2 by the
outp s?ﬁﬂ%? &g51P8F&p 73608). In this state, signal anplitude of the RF

signal is detected by the si I itu 3 DEC 2002 63 det gc
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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 level
RFref, the comparator 18 outputs high level “1” as the output
signal Sigl, while, when the output signal RFpp is under the
18

prescribed amplitude signal level RFref, the comparator

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). 1In this state, signal

amplitude of the RF signal is detected by the signal amplitude



detected in the unrecorded part of the optical disk nedium
conparator 18. As the result of the conpgrison in the conpgigtgﬁcag&HQhen
the output signal RFpp is equal to or larger than the prescribed anplitude
signal |level RFref, the conparator 18 outputs high level "1" as the output
signal Sigl, while, when the outpuf signal RFpp is under the prescribed
anplitude signal level RFref, the conparator 18 outputs low |evel 00" as
the output signal Sigi. The MPU 6 holds this detected value as a variable
f3 (Step S610) and cancels the shift of the objective lens (Step S611).
\é\geg ;t\e gptlcal {)I ckgpfl Is located either at a boundary position PO as a
.bet ween i ea i '
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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 8 (Step S5610) 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 BA30 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 A31, 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
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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 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 o« and variable p 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 B as the detected values is 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 pB="1" or not in step
S$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

ntirely |l ocated,i
e n thesrhei(i,(%rded part



30 DEC 2002 65 cross state can be obtained, whereby the TE signal is
adjusted at this position (Step 5618). On the other hand, m@eB_the
detected val ues are not a="1" as wel| as 13=11111 in Step S6¥20ECi 20@2s
j udged whether the detected values are a ="1" as well as J3="0" or not
(Step S613). Wien the detected valyes are a="111 as well as 13="0"' as the
result of the judgenent, the optica pickup 1 is located at a boundary
position between the recorded part and the unrecorded part because the RF
signal anplitude |I|evel is not obtained when the objective lens is shifted
to the inner periphery side. Then, the optical pickup 1 is slightly noved
to _the outer,_ periphery si t rfaLn S i
obFEPREd A b Sehape SRR re o | EReG L A R e | SRS
when the. det ect.ed val are a="1" = Qi e 13, it
(EeRL A1 uetn oo Bineds HEpf SRS

i safu wRéECHE T he Bt alues'are a as J3="1""or not

(Step 5615). \Wen the detected values are a=11011 gs.megé as égzéﬁ' as the
r edatected MlyeRigRFBNNOL hE Tt caF BFAupSL P35 RocdiedPBTP a>Rddirdar y

position between the recorded part and the unrecorded part gﬁgiuse the RF
I

si §halisagmdgastievhetker| $hgodedmchiskakerst REe d¥ject | WF i &5%hifted

to the outer periphery side. Then, the optical pickup 1 is slightly noved
t oB+he" | amemoder { PP yS6dBde sdheamntthe c@?F&Fﬁei‘fé@(l‘g?%sgrgt zﬁ§hi&sy

obtained (Step S616), and the TE signal .is adjusted Cqﬂ}he o%her hand,
whes wehd RS eBFEQ"vATethgr €SfHl =091 Fhes IRAPeRENE. BhG (OBFASAlgg 5

whi ch neans they are a=11011 as well as 13="0", the opt,.cal
pickup 1 is located at a boundary position betwee 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 S$613, it is Jjudged 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 B="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
(Step

side so that a certain track cross state is obtained

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



30 DEC 2002 66 pickup 1 is located in a part other than the recorded area,
and the operation for initializing the position of the optiy@I Rglcclsblﬁ I is
performed (Step S617). After the optical pickup 1 is noved to't <
informati on area A2 where the track of the optical disk nedium2 exists in
t he above-described Steps S612 to 8617, the TE signal is adjusted (Step
8618). 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 po86tional initialization is terninated.
Al so, when the optical pickup 1 is located at a boundary position between

the mrreickey fRCE doen ASE PRdat parsubstrat e tpa aa thdd rscatded boundary
posi tion between mrror surface area A3l  and_the substrate area A4l in the
optical aweaumandathehovperatipgurioneindialiningr dhet RAKILIEN gener at ed

in the fo control by the above- descsi ' y shift

oper at | d’rfﬁ’oe !%écagé?licgﬁg&olsﬁisf %eg?ggﬁ'ﬁ%&ﬁ%ﬁﬁ;ﬁ??&hg& ive lens, the
operation forafydti aH&i ngpti€apospié¢Rapl 1t hesopinédled pitekuphk i s
performed to nove the optical pickup 1 ‘to the information area A2 where

t he tradhnfofrmietioopt acgla oAk widte ten thexitackamf tten oetit@kignal s

ad USte%isk 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 contrcl is turned ON again after the
operation of the positional initialization is
terminatéd. Also, when the optical pickup 1 is
located at a boundary position between the mirror
surface areé 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.

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



Next, since the tracking control is prepared to be operated accurately by
the adjustnent of the TE signal, the tracking control is tln8#LORGIZSt ep
S619);, and the traverse followi ng control is subsequently turned ON so
that the |aser 30 DEC 2002 67 beam spot of the optical pickup | follows the
spiral track on the optical disk g?diun12 (Step S620). By this operation,
the |aser beam spot. of the optical pickup 1 can accurately follow the
track on the optical disk nedium 2, whereby information on the optical

di sk medium 2 can be reproduced (Step S621). As described above, in the
optical disk apparatus according to the seventh enbodi nent, anplitude of

the RE signal _is.detecied, twy detecte Lues .(var] B)..are
co%ﬁ%“bc? thofr B uePyEedt Brlgg%lh @edgaﬁf)%gu&(eh,eai%ﬁﬂég}?ugﬁy( a%nt he
result of the c ri son whet h t he iical pickup is__|aocated tirely in
t h&Nfe ORISR ha ggﬁn“‘te%éug'réa 6#1%‘?% ?ﬁgb) "t rﬁk %’ﬁ% h&P&H i%&é’l%'die%nl&erred?/um
exists, it is located at. an end qn th out?r eri pher | de :épe
reééﬁ&&jqﬁﬂW,SPPti§flt%%188t&F§aaﬁ Bnit Qr1%ﬁu%@£?gﬁe%% U of the
recorded part, or it is |located entirely _outside the_r%cord d part, so as
t o tBEcitd@Skhethekhen&rsFciadald 17 & kP ABEIL rt THRF TRY efi® BEF‘B%& Pn

adjusting_operation of the track error signal is erforned or not, and the
iL

optheapppiciadp diskaMmediwByEdCaB PRerep3OduGHst off teR St ecti on al so when
the nmovenent is judged to be required, whereby the npvenent of the optical
pi ckup B&n iskescribed above, in the optical disk apparatus

according to the seventh embodiment, amplitude of the RF signal
is detected, two detected values (variables « and B) are
compared with previously set prescribed amplitude, it is judged
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.

Wwhile, 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,



optimzed at start-up, resulting in drastic reduction of a startup tine.
Wiile, in the seventh enbodi nent, in order to construct an aqpbh%gﬁe?t
detecting nmeans for detecting anplitude of the TE signal and“a’néh s*&gr
conparing with a previously set value, 30 DEC 2002 68 the signal anplitude
detecting circuit 17 and the conpaggtor 18 are added to the conventional
optical disk apparatus shown in figure 14, while this seventh enbodi nent
may be also realized wthout adding the 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 the anplitude

det gL 1 2. HEsnn LY SokeGido arpl | ulgugt 19 ol siOnamandatbe means for

conpafih atpreviously set value 1nt Enbodi ment 8) Figure

R

apprat @ nent o present i nvention.
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th tical disk t di to t Lght h ' ts M
QoStHIRIE. PRI 190F e L1k CRRLLCPOP HBFarAiRY ChEroperaci on®BF the

optcal_di sk appar gtus sccording 19, hey gl Nt ,ebod T w6 hgseEeent

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
figqure 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 1is
turned ON (Step S$701), a judgement whether the optical disk
medium 2 is in the optical disk apparatus or not is performed

(Step S5702). A method of judging whether the optical disk
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en the optical disk medium2 is nounted on the optical disk apparatus or

e power of the optical disk apparatus is turned ON (Ste 7
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dgenent whether the optical disk nedium?2 is in the opti

paratus or not is performed (Step S702). A nethod of judging whether the
tical disk 30 DEC 2002 69 nediungg is in the optical disk apparatus or
t is one by neans of the |evel of the RF signal and inertia as described

the first enbodinment, and its description will be omtted. Wen the
tical disk medium2 is judged to exist as the result of the judgenent

in
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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 AZ 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



| ocated on the outer periphery side than the mrror surface area A3l at an
outer periphery part of the optical disk medium 2, and an erd gr D§Capgai s
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 3 0 DEC 2002 70 and the TE signal is adjusted thereafter,
which is not shown. Subsequently, when the optical pickup I is in the
information area A2 or the mrror surface area A31 and the focus control
is ON, signal anplitude of the RF signal is detected by the signal
anplitude detecting circuit 17 (Step S707). Then, the detected output

si gl HHPPTES sq.?mﬂr efs Wald u® tRIe el & Besf e8P, i tideh signabtl esedwhEref by
t he conparat or so t hat whether the output signal RFpp is equal to or
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anplitude signal l'evel RFref is set larger than the | eve
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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
5708, 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 $710. Oon the other hand, as the

result of the judgement in Step S$708, 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 S§709.

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 figure 16, a laser beam of the

optical pickup 1 crosses the boundary position Pl of the



and the processing proceeds to Step S709. Here, when the position of the
optical pickup I is at a boundary between the recorded part .apd EEe
unrecorded part of the information area A2 where the track of tﬂ ogmgca
disk nmedium 2 exists as shown in figure 16, a | aser beam of the optical
pi ckup 1 crosses the boundary posigijon PI of the 30 DEC 2002 71 opti cal

di sk nmedium 2 due to eccentricity of the optical disk nedium?2 or the
deviation of the center at nounting or the |like. Wen the |aser beam goes
into the unrecorded part, the TE signal has |larger anplitude than that in
the recorded part, and thus, there is the possibility that anplitude of

ne recorded part, at anpl |
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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 1laser 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 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



when the position of the optical pickup 1 is slightly on the inner

peri phery side than the boundary position between the recorqeﬁ Lt agd
the unrecorded part of the infornmation area A2 where the track L1 408
optical disk nmedium 2 exists as showmn in figure 16, the outer periphery
shift of the objective lens is n canceled in either judgenent (Step
S710), while 30 DEC 2002 72 anplitude of the RF signal is detected in a
state where the track cross state is uncertain since the objective |ens of
the optical pickup 1 is shifted to the outer periphery side, whereby the
| aser beam certainly goes into the recorded area of the information area
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medi um 2, whereby information in the optical disk nedium2 can be

r eph®diREGIRALAFNSATAR A¥s descri bed above, in the optical di sk apparatus

according to the eighth enbqodi nent, the anmpunt of fhe gptic I ckup
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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



resulting in drastic reduction of a startup: tine. Wile, in the eighth

enbodi nent, in order to construct an anplitude detecting £ or
detecting anplitude of the TE signal and a nmeans for conpggﬂiajikﬁﬂm%

previously set value, the signal anplitude detecting circuit 17 and the
conparator 18 are added to the copyentional optical disk apparatus shown
in 3 0 DEC 2002 73 figure 14, while this eighth enbodi nent may be al so
realized 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 given to the adjusting circuit 7 and realizing the anplitude

detectin ans far detectin I 0f the i a ns for
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10 i,s.a block diagramill,ustrating.,a, cgnstjtution of .an optical disk
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optical disk apparatus according to the ninth enbodi nent. of _the present
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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.

Wwhen the optical disk medium 2 is mounted on the optical
disk apparatus or the power of the optical disk apparatus is
turned ON (Step 5801), a Jjudgement whether the optical disk
medium 2 is in the optical disk apparatus or not is performed
(Step S802). A method of 7judging 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



di sk apparatus or the power of the optical disk apparatus is turned ON
(Step S801), a judgenent whether the optical disk nmedium2 is in the

optical disk apparatus or not is performed (Step 3802). ﬁl@egpgﬂzg
Ludging whet her the optical disk nedium2 is in the optical sk ar at us

or not is one by neans of the level of the RF signal and inertia as
described in 30 DEC 2002 ,/ & 74 the first enbodinent, and its description
will be omtted. Wen the optrreal disk medium2 is judged to exist as the
result of the judgenent in Step S802, the spindle notor 16 is driven to
start rotating the optical disk nedium2 (Step 5803), and the opti cal
pickup 1 is slightly noved in an inner periphery direction (Step S804).
The amount of the novenent then in an finer periphery direction is one
M Rrkt M dmpieinid i, ofanbihejtB0VEd¥ @ Ipanigen | widkli chet hembiptédal pi ckup |
can nove to the outer periphery side up to entering the information area

whenOihe! BHtaRLICA st Rledilgl 2Miz Judyedhiteh eWieks'as Rehes-deduIfhus, ayu the
optical pickup | is located inside the information area A2 or on the inner

epnRNeaginitil NBD §06p | BRORTRIIHN PRI hdtofi g6r dslGhivere
cgboyg-dbséﬁ% ed operati%n. Suﬁsequeﬁﬁfy, the MPU 6 shifts the objective

e t | Cehe PbpiRal (Pidhembangn DRery yss0dg;, aind he opti cal
té %&a%di%%az%ftﬁ%eoﬁ?ﬁt asi ghal Sig2 (Step q580 , andqt he #.... focus

tggnpgfehcsg gdnifat]ﬁ% QV (St en Ay Mbvédi $nt idfe, inhes geaipherycal pickup |

cate I nner periphery side than
direction (Step S804). The amount of the movement then in an

-~ ipner periphéry direction is 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 pickup 1 is located inside the information area A2
or on the inner periphery side than the information area A2 in
figure 16 by the above-described operation.

Subsequently, the MPU 6 shifts_the objective lens of the
optical picfup 1 to the inner periphery side. of the optical

d}sk medium 2 by the output signal Sig2 (Step S805), and the
-

focus control is turned ON (Step S806). At this time, when the

optical pickup 1 is located on the inner periphery side than
the mirror surface area A30 at an innmer periphery part of the
optical .disk medium 2,.and an error state is generated in the
focus. control, a series of eriOr processing‘operation that the
operation for initializing the position of the optical pickup 1
is performed and the TE signal is adjusted thereafter, which is
Subsequently, when the optical pickup 1 is in the

not shown.

information area A2 or the mirror surface area A30 and the
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2, and an error state is generated in the focus. control,

n of the optical pickup 1 is perfornmed and the TE signal

S

d thereafter, which is not shown. Subsequently, when the optical
l1isinthe infornmation area A2 or the mrror surface area A30 and

DEC 2002 75 focus control is ON, signal anplitude of the RF

si gnal

cted by the signal anplitude @8tecting circuit 17 (Step S807).

he detected output signal RFpp is conpared with a prescribed
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rescri bed anplitude
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sto St ep S810. On the other, hand, as the resul t of thelludgement

whedher the output signal RFpp is equal to or large
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.

Hcre,\#hen 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 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.



when the output signal RFpp is under the prescribed anplitude signal |evel
RFref, the conparator 18 outputs |ow level "0" as the output 3 diell 2803 1
, 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 A2 where the track of the optical
di sk nmedium 2 exists as shown in ?lgure 16, a | aser beam of the optical

pi ckup 1 crosses the boundary position PO of the optical disk nedium?2
due to eccentricity of the optical disk nedium2 or the deviation of the
center at mounting or the |ike. 30 DEC 2002 76 Wen the | aser beam goes

into the uynrecorded part, the T ' h Wiude n at in
hetheRotar paPeE Ay aes ( i P, (8rBided TarkydCehnTia

the TE sj | _inth ded t ' | Qi ti
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disk nmedium2 or the deviation of the ,center at npunti ,b(\a/mesreetbybyt he

| asemnstanbe sdekiected 1andhéTo ARPTPRF LAREr P& ERal'

the variable gain amplifier 72 that constructs the adjusting
circuit 7, when the TE signal is adjusted at this position.
Here, the aﬁount 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 into 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 AZ. 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 fiqure 16, the inner periphery shift of the objective
(Step 8810), while

lens is next canceled in either Jjudgement

amplitude of the RF signal is detected in a state where the



area where the track cross state is uncertain, and thus the |aser beam
certainly goes into the unrecorded part and the detected sigddl HEI2002
low |l evel "0", and the optical pickup .1 is slightly noved to the outer

peri phery side of the optical disk nedium2 (Step S809), so that the
optical pickup | is certainly nDVfﬂ inside the information area A2. On the
ot her hand, when the position of e 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 nedium2 exists as shown in figure 16, the inner
periphery shift_of the objective. lens.is Xt .C | i r, . ydgenent
(SF&SCESﬁﬁ?S%WEF%teaﬁSINﬁﬁﬁgﬁﬁlqré? ng aPQiggﬁiégtégngngasﬁé#e wher e
the 3Q C 2002 77 track cro tate i.s uncertain_since the objective |ens
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descri bed above, whereby the ] aser beam certainly.goes into.the

i nEBFRELPSH AbeY S Whe %Pytﬁéeo ?F@&I%EQHQR?Ft¥%gﬁ%vgae?olPﬁ8iqh?wnation
area_A2 where the track of the optical disk medium2 exists in the
abdDE0FBIEAOPe @SB @ 5808 and S809, the TE signal is adjusted (Step
5811). Wien the tracking control is prepared to be operated accyrately by
the adj Bfteantthe optipalkigigkupn 1sdép mAYed the tMEckiRECETALAAN i s
turned ON next (Step S812), and the traverse follow ng control is

subEequlRt Mpere e ONF3ek PRatthenPRLER 1 hdafks B IgM theeBpErearihi ckup 1

fqéééww;ggﬁg-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 S5812),
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 c¢an 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



spiral track on the optical disk medium2 (Step 5813). Thus, the |aser
beam,spot of the optical pickup 1 can accurately follow't e Qém the
optical disk medium 2, whereby information in the optical S

can be reproduced (Step 5814). As described above, in the optlcal di sk
apparatus according to the ninth enbodi ment, the amount of the optical

pi ckup noving at startup can be drastically decreased, resulting in
drastic reduction of a startup time. Wiile, in the ninth enbodi nent, in
order to construct an anplitude det®8ting neans for detecting anplitude of
the TE signal and a neans for conparing with a previously set value, the

si gnal aagn%'é&@%cﬂettcﬁcttﬁé‘gcﬁhr@é’hh&ﬁaﬂn%i?ﬂ%aclom%rl@té)ﬁ plbr 3t § sDEC 2002 78
e own

are add to the conventional optical disk apparatus in figure 14,
whi | e t ilsomimtin difgadierelhd , nenhiliee t Alisonnedlh zeamh\odhumtnatdmag t he signal
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and TE %Ia rll.laé ggvgnret%or ed B Jtug?gngnrc%?‘%rtgletd ’Paand 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 RF signal is

detected for a period from tl10 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



in track cross state, which also illustrates a period for which anplitude
of the-RF signal is detected in an optical disk apparatus as defined in
Claim 10 of the present invention. In a case where anpli tt%g pECRFIG gnal
is detected for a period fromt10 to t20 in figure 9 in the
above-described sixth to ninth enbﬁ?inents, 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 anplitude of the RF signal is
detected for a period fromtl tot2 or nore in figure 9, that is, for a
period of one rotation or nore in synchronization with the rotation of the

optical disk nmedium 2, the |aser am spot. certainl S e ack on
t h&hgpt FERLSE s tefPIRMT2"Gue Ot o%z‘ ceﬁltlﬁ)(ledi tythoé:fx E%tﬁ{e %{) i cai %‘Fskigr;redi um 2
or eccentricity by the deyiatign of 3.0 _DE .%QQ% 79 the center at nounting
or generptiesd hcrdydebeetioR P SEgRE1aAIP L T1Y9R: det ection of signal
anmplitude. As described in the optical disk aﬁgara%us acqgrdig to, the
tenth eASoddeearibgdplin ubkeoPRNCHE dil§Ka APRAFALEE: AFCPHRLA9etPod of
one rotation or nore in synchronization with_the. rotgatiopn %{ thetogtical
di themddinth ehbodiyento aappiitude St ¢ hBer RfckSdAPa! sTHnAe & D
certainly detected. Wile the optical disk apparatuys in the first.to tenth

for a period of one rotation or more 1in 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 is suited to perform recording or

reproduction of information into/from an optical disk.



enbodi ments is described taking an optical disk apparatus which only
performs reproduction of information for exanple, an optical.diisk v
appardtus such as CD-R or CD-RW which also enables recording of

i nformati on can be al so applied, thereby to achieve the sane effects as
those in the embodi ments. APPLI CABI&4TY I N I NDUSTRY As described above, an
optical disk apparatus according to the present invention is suited to
performrecording or reproduction of information into/froman optical
disk. 80 CLAIMS 1. An optical disk apparatus which conprises: an opti cal
pi ckup which performs recording or reproduction of information into/from
an optical disk medi um having a tapgfuor I nformation recording; a focus
control neans for controlling the optical pickup so as to focus a |ight
beam on the optical disk nedium a tracking actuator which drives the
optical pickup so that an irradiated position of the |ight beamfollows

the t k f J nf t di ng; .a.t K d ' f
dot et | % RFACRY GHETH GHRERESERC RGO (P orThe T01 GBTACaL posi L1 on

of the light beam an adjusting.neans for adjustin i p_an ffset of a
traEkcEFPoWQ%ﬁﬂuﬂeQﬁRfﬂét%ﬁF% dipd PFaEFng Qﬁt%éhe%?iﬁﬁ%ﬁggéﬁl%éd a
tracking driving neans for, drivi the t.racki actuator ,accordi.ng to an
outhﬁ?ogfﬁﬁm Qﬁ_QHR%CQ&UQ%ﬁkdﬁeHgHWS,%&%ﬁ%iﬂigkﬁggnfgﬁpFP%&&Q%Eee%ting
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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 exror 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



a transfer neans for transferring the optical pickup in a radial direction
of the optical disk nedium wherein the focus control %ses t he
light "beamirradiated fromthe optical pickup onto the ogfﬂcgﬁ

medi um 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 larger than a 30 DEC 2002 81
previously set value, while the optical pickup is transferred to a

previ ously deci ded position when the anplitude of the track error signal
detected by the anplitude detecting neans is under the previously set

val ue, opt. S r S i ckup
thEﬁWﬁﬁ%%;kﬁgé%dﬁédQ%gkgﬁgggp?g uc¥ﬁbn 0 Er#kéﬁkﬁ?gﬁIQ?%Fo???%ﬁ1an
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t he track for information recgrdlng, a track error detectlng neans for
deBBEEEN GRS BRARHQWBHY 1T (W21 VPack position of the irradiated position
of the Iight beam an adjusting neans for adjusting gain and offset of a
track error signal outputted by the track error detecting neans; and a

tracking driving neans for driving .the tracki,ng actuator accgrdlng to an
ou? put Pgﬁ£¢¥ﬂa#tﬂ%s%uﬂRBﬂF?EPﬁe§H§ChC89&@?&%%? an opt

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 coptical 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



an anplitude detecting neans for detecting anplitude of the track error
signal; an objective lens shift neans for providing a signgl t@;_%@ﬁ
tracking driving neans to shift an objective lens of the Op ida? gkup in
a radial direction of the optical disk nmedium and 30 DEC 2002 82 a
transfer nmeans for transferring thggoptical pickup in the radial direction
of the optical disk nedium wherein the focus control neans focuses the
light beamirradiated fromthe optical pickup onto the optical disk
medium and according to a first conparison result which is obtained by
conparing anplitude of a first track error signal detected in the

anpl | tude {FLACELRONEEARS £kl RrAnRiOuY yeRElopBluall Bitkug i where the
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the amplitude detecting means with a previqusly 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



of the optical disk mediumwhen the first conmparison result is equal to or
| arger -than the previously set value and the second conpaqjiﬁnwrg It is
under the previously set value; the optical pickup is transfe g in the

i nner periphery direction of the optical disk nmediumwhen the first
conparison result is under the prgyiously set value and the second
conparison result 30 DEC 2002 83 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 conparison results are both under
the previously set value. 3. An optical disk apparatus which conprises: an

 previo . f : ratu . :
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f oI thfe £ ng; a track error -detecting
means for detecting. a deviation fromthe track position of the irradi ated
po§ﬂﬁ<ﬂ¥?ﬂl?¢§#Yi§%F B8a®C-an adjusting means for adjusting gain and
offset of a track error signal outputted by the track error detecting
means; and a tracking driving nmeans for driving the tracking actuator

according to an output signal of the K adjusting means, conpprising: an
Al { uddh (RRebEA ik @DPar tESe IR FRRT HES of 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 actunator 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



the track error signal; an objective lens shift neans for providing a

signal ‘'to the tracking driving neans to shift an ObjeCtlée of the
optical pickup in a radial direction of the optical disk % ﬁgi 30 DEC

2002 84 a transfer means for transferring the optical pickup in the radi al
direction of the optical disk nedi wherein the transfer neans transfers
the optical pickup in an outer periphery direction of the optical disk
medi um the focus control neans focuses the light beamirradiated fromthe
optical pickup onto the optical disk nmedium and shift of the objective
lens is stopped and the adjusting means adjusts the gain and offset of the

byt he. AEAUUE RN ERbP ng O ned AL S ARy 32#5'?%?%%?8?% Wevi ously
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recordlng a focus control means for controlling the optical
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



pi ckup so as to focus a |ight beamon the optical disk nedium a tracking
actuator which drives the optical pickup so that an irradiated position of

the light beamfollows the track for information recordi ng; r error
detecting neans for 30 DEC 2002 85 detecting a deviation ?pgnﬁgheﬁﬁﬁack
position of the irradiated positign of the light beam an adjusting neans
for adjusting gain and offset of a track error signal outputted by the
track error detecting neans; and a tracking driving nmeans for driving the
tracki ng actuator according to an output signal of the adjusting neans,
conprising an anplitude detecting neans for detecting anplitude of the
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rac dri V|ng means to shift an objective lens of the optical
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st opped and.the gain _and of fse he_track rrQr. s adj usted by
trﬁﬁ%uﬁ{%?kﬁﬁgnégﬁgaﬁﬂ§1ﬁqﬁP éﬂﬁﬂ ﬁﬁdgnoPuFﬁga n%ﬁhor gﬁgnal det ect ed

by the anplitude
adjusting means, comprising:

an amplitude detecting means fox 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



detecting neans is equal to or larger than a previously set value in a
state where the objective lens shift neans shifts the OQ%QC Fye g?ns of
the optical pickup in the inner periphery direction of t E i di sk
medi um while the optical pickup 30 DEC 2002 86 is transferred in an outer
periphery direction of the optical ggdi sk nedi um when the anplitude of the
track error signal detected by the anplitude detecting neans is under the
previously set value. 5. The optical disk apparatus as defined in any of
Clainms Z to 4, wherein the anplitude of the track error signal is detected
by the nplltude detecting neans for a period of one rotation or nore in

synchroni zation he [ gliod oF red tHeaAn optica
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ocus control neans for controlling the
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position of the Ilght beantfolloms the track for information recording; a
t r ek eFLlnef 8Lt VAgUfeans for detecting a deviation fromthe track
position of the irradiated position of the |light beam an adjusting neans
for adjusting gain and offset of a track error signal outputted by the

track error detecting Palsia,Ahe 44356k bW My ¥ c I nd 1 Vi NG

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 cutput signal of the

adjusting means, comprising:



the tracking actuator according to an output signal of the adjusting
means, ' conpri sing: 30 DEC 2002 87 a returned |ight quantityad é cting nmeans
for detecting a returned light quantity fromthe opti cal dQs@ 02m an
anplitude detecting nmeans for detecting anplitude of an output signal of
the returned |ight quantity detectgqg neans; and a transfer neans for
transferring the optical pickup in a radial direction of the optical disk
medi um wherein the focus control neans focuses the |ight beam fromthe
optical pickup onto the optical disk nmedium and the adjusting neans
adjusts the gain and offset of the track error signal when the anplitude
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pi ckup so as to focus a light beamon the optical disk nedium a tracking
acfBBdt or which drives the optical pickup so that an irradiated position of

the Iight beamfollows the track for . . .
ga transfer means for transgerring the optical pickup 1in 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 eqgual 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 previocusly 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



i nformation recording; a track error detecting neans for 30 DEC 2002 88
detecting a deviation fromthe track position of the irradiaéed position
of the Iight beam an adjusting neans for adjusting gain an BEESE@Zof a
track error signal outputted by the track error detecting neans; and a
tracking driving neans for drivin the tracking actuator according to an
out put signal of the adjusting neans, conprising: a returned |ight
gquantity detecting neans for detecting a returned |ight quantity fromthe
optical disk nmedium an anplitude detecting neans for detecting anplitude
of an output signal of the returned |light quantity detecting neans; an

objective lens shift neans for_ _proyidi i : i I vin
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direction of the optical disk nedi nd a_transf [
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according to a first conparison result which i.s obtained_b cQnparing
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direction of the optical disk nediumby the objective lens shift neans, as
wehfljast aingemeads, comprising:

a returned light quantity detecting means for detecting a
returned light guantity from the optical disk medium;

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

an objeétive 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 quantity 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



conparison result which is obtained by conparing anplitude of a 30 DEC 2002
89 second returned light quantity signal detected in the anfl Df:Gd2302
detecting neans with the previously set value in a state where the

obj ective lens of the optical pickup is shifted in an inner periphery
direction of the optical disk nedi by the objective |ens shift neans

the gain and offset of the track eBELr signal are adjusted when the fi}st
and the second conparison 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 nmediumwhen the first conparison

result is equal to_or_ |larger than the eyl ou S u L se d
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the optical pickup so that an
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 fbcus a light beam on the optical disk medium;

a tracking actuator which drives the optical pickup so that an



30 DEC 2002 90 irradi ated position of the Iight bean1fo||om5_Qh?Etrggﬁ'for
I nformation recording; a track error detecting neans for dé} cting
deviation fromthe track position of the irradiated position of the |ight
beam an adjusting neans for adjusting gain and offset of a track error
signal outputted by the track erragg detecting neans; and a tracking
driving neans for driving the tracking actuator according to an out put
signal of the adjusting neans, conprising: a returned light quantity
detecting neans for detecting a returned light quantity fromthe optical
di sk medi ump an anplitude detecting neans for detecting anplitude of an

out put 2§t 908L BhsiRGohehyr Bed 11 ot Gbash ) 6LECERRO tFRaNE: foRn obj ect ive

| en providing a Signal to the tracking driving nmeans to

shift_an opjective |lens of _t t p kL a ialeglh rection of the
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' eteuzrrr::?LEi clltl_ggétiquljgnrhtieér){s?i gggl adet}reacc}lgfnéjyd%f\?iggpllniag%ge for driving
the tracking actuator according to an output signal of the
adjusting means, comprising:
a returned light quantity detecting means for detecting a
retufned light quantity from the optical disk medium;
an amplitude detecting means for detecting amplitude of an
output signal of the returned light guantity 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



30 DEC 2002 91 detecting neans 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 medj' E @
objective lens shift means, while the optical pickup is ﬂgh teé d in an

i nner periphery direction of the gptical disk nmedium when the anplitude of
the returned light quantity signal detected by the anplitude detecting
nmeans is under the previously set value. 9. An optical disk apparatus

whi ch conprises: an optical pickup which perforns recording or
reproduction of information into/froman optical disk nmedium having a
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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 gquantity from the optical disk medium;



3 0 DEC 2002 92 an anplitude detecting neans for detecting anplitude of an
out put ‘signal of the returned |light quantity detecting neans; an objective
lens shift means for providing a signal to  the tracking @@vifg Jmgans to
shift an objective lens of the optical pickup in a radial direction of the
optical disk nmedium and a transfgr nmeans for transferring the optical
pickup in the radial direction of the optical disk nedium wherein the

transfer nmeans transfers the optical pickup in an inner periphery
direction of the optical disk nedium the light beamirradiated fromthe
optical pickup is focused onto the optical disk nmediumby the focus
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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
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 équal 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 quantity 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,



93 wherein the anmplitude of the returned light quantity signal is detected
by the anplitude detecting neans for a period of one rotation or nore in

synchroni zation with the rotation of the optical disk me%i ﬁnbEC 2002

93

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.





