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recordi ng/ reproduci ng apparatus which optically records or erases a signal
on or froma recording nedium or reproduces a signal fromthe recording

medium by enploying a light sourck such as a |aser and, nore
particularly, to |loop gain adjustnent for a focus/tracking servo, utilized
in an optical disk apparatus which enploys a recordable optical disk such
as a wite-once optical disk like a CDO-R (Conmpact Disc-Recordable) or a
rewitable optical disk Iike a CD-RW éCbnpact D sk-ReWi tabl e). BACKGROUND

ART recent years, in a controPESRERAIN an optical recording/reproducing

apparatus (hereinafter, nerely referred as "optical disk apparatus '), r
exanple with regard to | oop gain control, various automatic adjustnent
functions or |learning functions in which mcroconputers are introduced

have been devel oped. ANOCBEICA&R DISFk ARRARATUS which is provided with a
is disclosed for

exanpl e in Japanese Published Patent 5 SEP 2003 Application No. Hei.

5-159318 or No. Hei. 5-159326. In these
TECHNICAL FIELD

The present invention relates to an optical disk apparatus,
that is, an optical recording/reproducing apparatus which
optically records or erases a signal on or from a fecording
medium, or reproduces a signal from the recording medium, by
employing a light source such as a laser‘and, more particularly,
to loop gain adjustment for a focus/tracking servo, utilized in
an optical disk apparatus which employs a recordable optical
disk such as a write-once optical disk like a CD-R (Compact

Disc-Recordable) or a rewritable optical disk like a CD-RW

(Compact Disk-ReWritable).

?) BACKGROUND ART

In recent years, in a control system for an optical
recording/reproducing apparatus (hereinafter, merely referred
to as "optical disk apparatus"), for example with regard to -
loop gain control, various automatic adjustment functions or
learning functions in which microcomputers are introduced have
been developed. BAn optical disk apparatus which is provided
with a loop gain adjustment function employing a microcomputer

is disclosed for example in Japanese Published Patent



apparatuses, he loop gain adjustment is performed both rewitapl® 2pgRwW
-areay and a read-only nenory area (ROM area) in one recordi ng nmedi um
Herei nafter, a conventional optical disk apparatus will described. Figure
22 is a block diagramillustrating a structure the conventional optical

di sk apparatus. the figure, nuneral2l1 denotes an optical pickup, nuneral 2
denotes a spindle notor, nuneral 3 denotes an optical disk, nuneral 4
denotes an RF anplifier, nuneral 5 denotes a phase conpensating circuit,
nuneral 6 denotes a conposing circuit, nuneral 7 denotes a D/ A converter,
nuneral 8 denotes an A/D converter, nuneral 9 denotes a m croconputer,
nunipral 1adt idandpes Heigain-Hef 368 i oy Vo cHetl. ASodd®93261.1 demotkese dri vi ng
circuit, and nuneral 20 denotes a servo part. The optical pickup 1
compppassteseasethlel Jioos @maioe aljbstment iasperdiogued dpt ilweth cofipanent s
such as a collimator |lens, an objective |lens, a polarized beamsplitter
anGrewritaimbei aakal B, axregahotandet ecéad -balynpemoplyotaoresc e ROMg part
prescri bed pattern and the |ike, and the objective lens is driven by a

bi axdeal ) aii usher redbeddmg erldipinckup 1 detects a reflected Iight of a |laser
which is applied to a target track of the optical disk 3 rotated by the

spi ndl e yet@inZften] acednvidntiadeiledpoicsl gadbk2appakBt2¥)Ivill be
described.

Figure 22 is a block diagram illustrating a structure of

") the conventional optiéal disk apparatus.

In the figure, numeral 1 denotes an optical pickup,
numeral 2 denotes a spindle motor, numeral 3 denotes an optical
disk, numeral 4 denotes an RF amplifier, numeral 5 denotes a
phase compensating circuit, numeral 6 denotes a composing
circuit, numeral 7 denbtes a D/A converter, numeral 8 denotes
an A/D converter, numeral 9 denotes a microcomputer, numeral 10
denotes a gain adjusting circuit, numeral 11 denotes a driving
circuit, and numeral 20 denotes a servo part.

) The optical pickup 1 comprises a laser light source such
as a laser diode; optical components such as a collimatdr lens,
an objective lens, a polarized beam splitter and a cylindrical
lens; a photo detector having a photoreceiving part of a
prescribed pattern and the iike, and the objective lens is
driven by a biaxial actuator.

The optical pickup 1 detects a reflected light of a laser
which 1s applied to a target track of the optical disk 3

rotated by the spindle motor 2, and sends this detection signal



the RF anplifier 4. The detection signal includes a reproduct on si gnal

for d difference in the quantity reflected light of a |aser gnﬂmﬁe

target track reproduction, a focus error signal based on an astlgnatlsm

met hod, a tracking error signal based on a push-pull netho and address

I nformati on based on a wobbling groéve. A focus servo error signal and a

tracking servo error signal generated by the RF anplifier 4 are inputted

via the phase conpensating circuit 5 which conpensates the phase control

systemto the conposing circuit 6 for gain adjustnent. The m croconputer 9
uts.a dist h the DA converter 7 to apply

h
ggggﬁrﬁaﬁcg téﬁﬁi?%gﬁfhﬁfa : rﬁ?g?ﬁF68§hWHQQQ%NﬁﬂE%qﬁF%l?CU|t 6. Areply

signal faqr the plied dlsturbance is inputted to the mcroconputer 9
thrB%BHOdPﬁélﬂst&&%ﬂ%WQQIE? difEepeRarn 18 thepuadtoit e cdntrol  system
Is calculated_ by arithmetic on the basis of the disturbance signal and the
repF§tseghad, laﬁbt|9§ Pall@sess beamplrendthe tiaeggd Aragkisatng circuit 10
to change a resistance value in the gain adjusting circuit 10, thereby
set¥ePECARCHHONAuh §OICHS \BAGTP I rﬁelqu nbasgdi en; gns@tstlamﬁﬁwm signal for
a focus and tracking actuator, outputted fromthe servo part 20 which
corpetiked, thetphakengo#gmﬁmai reased5ont Be pustpesildg methedit 6 and
the gain adjusting circuit 10, is inputted to the driving circuit 11,

t hearsbyaddness| Lnhgrmas iont batsed on 5a SEFbBDABg groove.

A focus servo error signal and a tracking servo error

r“) signal generated by the RF amplifier 4 are inputted via the
phase compensating circuit 5 which compensates the phase of a
control system to the composing circuit 6 for gain adijustment.

The microcomputer 9 outputs a disturbance signal through
the D/A converter 7 to apply disturbance to the control system
through the composing circuit 6. A reply signal for the
applied disturbance is inputted to the microcomputer 9 through
the A/D converter 8. A loop gain or a phase of the control
system is calculaﬁed by arithmetic on the basis of the

) disturbance signal and the reply signal, and its value is
outputted to the gain adjusting circuit 10 to change a
resistance value in the gain adjusting circuit 10, thereby
setting an optimum gain.

When the optimum gain is set, a driving signal for a focus
and tracking actuator, outputted from the servo part 20 which
comprises the phase compensating circuit 5, the composing
circuit 6 and the gain adjusting circuit 10, is inputted to the

driving circuit 11, thereby controlling the actuator.



Here, the conventional |oop gain adjustment nethod for an opti cals SEBk2HR
whi ch RWareas and ROM areas are m xed will described with reference to a
flomchart shown in figure 23. First, when the optical disk apparatus is
started or an optical disk is mounted, the spindle notor is turned ON and
the laser is turned ON (Step 5101ﬁ3'thereby starting a spinup operation.
Next, after the focus servo is turned ON (Step S102), the tracking servo
is turned ON (Step S103) and then the track hold operation is started
(Step 5104). First, seek to an adjustnent track in the RWarea is
performed (Step 5105), thereby perform ng offset adjustnent and gain
adj ust BT StidR %HEEFDEHHUBiOSPPPaﬁ@%ﬂﬂﬁﬁﬂﬂﬁ%@e% jnsthed: feX @& are
stored (Steps 5107 and 5109). Next, seek to an adjustment track in the ROM
ar epticage igrken (W ph R orrepre adisy ROM fagrea s abe fBékeddpiddndst and
gain adjustnment as in the RWarea §Steps 5111 and 5113), and respective
adflgserdbed ailds arfexerredtoSacfdowshprtamhaii4in fThevreadpust nent
val ues are stored in a storage neans. Wen the | oop gain adjustnent is
ended, Birsdor dihen dvhe rephr baati dgsépappairatuss st astadtedxer @hen a
recording or reproducing command is inputted (Step S115), a target track
i soptitailedds k( Stsepeuditisi anth&18pindardmottors idetiarmed doMhandethet he
target track is in the RWarea or the ROM area. Wen the target track is
i NLader Risateaned 3et(Shreb g2l 01 3et thegebyr sttaartSERy 2008p MWprea i s
perfornmed (Steps 5117 and S118) whil e when the

operation.

:“) Next, after the focus servo is turned ON (Steb $102), the
tracking servo 1is turned ON (Step S103) and then the track hold
operation is started (Step 5104). First, seek to an adjustment
track in the RW area is performed (Step S105), thereby
performing offset adjustment and gain adjustment (Steps S106
and S108), and respective adjustment values are stored (Steps
S107 and S109). Next, seek to an adjustment track in the ROM
area is perférmed (Step S110), thereby performing offset
adjustment and gain adjustment as in the RW area (Steps S111

) and S113), and respective adjustment values are stored (Steps
5112 and S114). These adjustment values are stored in a
storage means.

When the loop gain adjustment is ended, a recording or
reproducing operation is started next. When a recording or
reproducing command is inputted (Step S115), a target track is
retrieved (Steps S116 and S119), and it is determined whether
the target track is in the RW area or the ROM area. When the

target track is in the RW area, offset and gain setting for the



target track is in the ROM area, offset and gain setting for the ROM area
is performed (Steps S120 and S121). Then, the retrieval is co&ﬁiéﬁ@dZﬁﬁtep
5122) and then the recording or reproducing operation is started (Step
S123). The conventional | oop gain adjustnent nmethod is constructed as
descri bed above, so that even when®reas various |ight reflectances exi st
on an optical disk, the loop gain can be set accurately. However, in the
prior art, there is a possibility that prerecorded areas and recorded
areas are mxed in a recordable optical disk such as a CD-R as the
wite-once optical disk or a CD-RWas the rewitable optical disk, and
wh&W @reapts cReripraedp (Stepsy &d 17r end e 10t erek bl 8eWhgheiheo t he recorded
area or fromthe recorded area to the prerecorded area during the |oop
gaitargditustmask  ig hdn | bbe §aMnazegausofdireth@ndoyatbnetgenandedal | y.
Further, there is a possibility that prerecorded areas and recorded areas
ar &hei ROM iaren RN speafofmedr ¢56epabiSd 28ptanchiS12l sk sTbanastheCD- R and a
CD-RWor an optical disk on which RW areas and ROM areas are nm xed, and
wheettrievad il cqgmpkeiped op8tapesSlizd )t land ahemy tthrreeecopdisd erea and a
recorded area have different quantities of a reflected |light fromthe
oprepibdiicsing Wmrhyian | bepsyarhedny Shepy&1i21) even in the RWarea the
optical disk on which the RWareas and the ROM areas are 2 5 SEP 2003
m xed. Edhle exxanyEn;ioneh 1depl gapngadjusdmesitmemdthed pesformed in the
recorded area and the optical pickup operates in the

constructed as described above, so that even when areas of

f“) various light reflectances exist on an optical disk, the loop
gain can be set accurately.

However, in the prior art, there is a possibility that
prerecorded areas and recorded areas are mixed in a recordable
optical disk such as a CD-R as the write-once optical disk or a
CD-RW as the rewritable optical disk, ahd when the optical
pickup is moved from the prerecorded area to the recorded area
or from the recordéd area to the prerecorded area during the
loop gain adjustment, the loop gain adjustment may not converge

") normally.

Further, there is a possibility that prerecorded areas and
recorded areas are mixed in a RW area of a recordable optical
disk such as a CD-R and a CD-RW or an optical disk on which RW
areas and ROM areas are mixed, and when the opticél pickup
operates in this area, a prerecorded area and a recorded area
have different quantities of a reflected light from the optical
disk, whereby a loop gain may be varied even in the RW area of

the optical disk on which the RW areas and the ROM areas are



prerecorded area, or when the |oop gain adjustnent is perforned2 9 k003
prerecorded area and the optical pickup operates in the recorded area, the
| oop gain is varied and the control performance is deteriorated, whereby
the servo system nay becone unstable. The present invention is nmade to

sol ve the above-nenti oned problen§ and has for its object to provide an
optical disk apparatus which nmakes the | oop gain adjustnent converge
normal Iy even in an optical disk on which prerecorded areas and recorded
areas are mxed and further has a servo systemwhich is always stable even

when a gain is significantly varied due to changes in the state of_ the
opRixgd-di dor kbR R THEE| hopRTIINTREBISANeRE 4Boperdesaded

probl enms, according to Claimthe present invention, there is-provided an
opinchhedirgcordggrhraresd %@@p?hgiﬁ@tlﬁﬁloWMQKﬂp[ﬂRﬁ@&ﬁ@%rl@nigﬁing a | aser
an optical disk as a recording mediumand outputting a detection signal
acebeupAgrded arda eedvheghther dapphgaiopadiaistaent &s perifoxmed sk type
determ nation neans for determning a type of the optical disk based on the

deircthenpgiepsrdmted arey carndnthel optdcelf griqka eyperatescont tbe so as to
make a convergence state of the laser emtted toward the 2 5 SEP 2003

optécatdedskreansteh , 1arp tgreimass svatriedf anus tdver arorsigmbl  which is
obtained fromthe detection signal; a tracking servo

performance is deteriorated, whereby the servo system may

become unstable.

f”) The present invention is made to solve the abbve—mentioned
problems and has for its object to provide an optical disk
apparatus which makes the loop gain adjustment converge
normally even in an optical disk on which prerecorded areas and
recorded areas are mixed and further has a servo system which

is always stable even when a gain is significantly varied due

to changes in the state of the optical disk.

DISCLOSURE OF THE INVENTION

') To solve the above-described problems, according to Claim
1 of the present invention, there is provided an optical disk
apparatus comprising: an optical pickup for emitting a laser to
an optical disk as a recording medium and outputting a
detection signal according to a reflected light from the
optical disk; an optical disk type determination means for
determining a type of the optical disk based on the detection
signal; a focus servo control means for performing a control so

as to make a convergence state of the laser emitted toward the



cqntrol neans, for performng a control so that a convergence ppsh (S 2003
the optical laser is always | ocated on a track of the optical disk, on the
basis of a tracking error signal which is obtained fromthe detection
signal; a gain adjusting neans for performng |oop gain adjustnent: of the
focus servo control neans and the tracking servo control neans; and a
driving signal outputting neans for outputting a driving signal to control
the optical pickup, on the basis of the focus error signal and the
tracking error signal, in which at start of the apparatus or nounting of

t he opti cabtdisk, divhenconsterrttypeorofthchdagpsi odl adildcyiss gear et by t he
optical disk type determ nation nmeans to be a recordable optical disk

t he opti cabhiphckapobiainmde fseBkthe piels Gushy sdgnaki et L5 % FHCHT ded
state has continuity, thereby perform n% Joop gai n adjustnment ! According
to the i ngenRtreh, medrs offty A IFFRRAP PsCARLECT p&t fiotdh thef b6 AT
adjustnent in an area where.a _prerecorded or r?coagtdeead 0crlli sak Stake Ohfas

conti nui t $OSHERCPRLH thee BT R Ar 35S THET &1 8PE° tREHE T £™hé movenent to an

area of a differen i.sk state .during the.lgo i dpyusppent;,and the
adj ust i ngt8ﬁe|°§t%ilSﬁ£c§rllsnbr mal Fcflecol?\a\‘/ersge(.?f Agcgf:g?’r(\gn?ojecﬁa??n >'%F t he

present iﬁ%%@ﬁi%’oﬂ&i&%g grQBrLi% @ééé&tqaaa5§%y§lﬁsa definefiius G m 1, an

area where a prerecor recorded disk staie in the recordabl e
optic- I . no g Skebas,Comiribigt Yobg §HPh ONEFuASnhe oFf @WieO Bl sS Bl raiea.

25SEP 2003

control means and the tracking servo control means; and a
driving signal outputting means for outputting a driving
signal to control the optical pickup, on the basis of the
focus error signal and the tracking error signal, in which at
start of the apparatus or mounting of the optical disk, when
the type ‘of the optical disk is determined by the optical
disk type determination means to be 'a recordable optical
disk, the optical pickup is made seek a previously set area
where a recorded state has continuity, thereby performing
loop gain adjustment.

According to the invention, the optical pickup is made
perform the ' loop gain adjustment in an area where a
prerecorded or recorded disk state has continuity such as a
lead—in area. Therefore, there is no movement to an area of
a different disk state during the loop gain adjustment, and
the adjusting operation can normally converge.

According to Claim 2 of the present invention, in the
optical disk apparatus as defined in Claim 1, an area where a

prerecorded or recorded disk state in the recordable optical

disk has continuity is employed as the previocusly set area.



According to aim3 of the present invention, in the optical zji5s§EP 2003
appar.atus as defined in Caiml, a lead-in area is enployed as th
previously set area. According to Caim4 of the present invention, there
is provided an optical disk apparatus conprising: an optical pickup for
emtting a laser to an optical disk as a recording nmedium and outputting a
detection signal according to a reflegted light fromthe optical disk; an
optical disk type determi nation neans for determining a type the opti cal

di sk based qgn the.detectipn signal;.a presence:-or- . . .
absence- of - Cl{)&'gllr-lﬁi §?<-¢gac‘5‘?dgd9 (8% BEESFRtRHLYYMIAPani i1 WIHERN ni ng
a presence or an absence of a_recorded area_in the optical disk, when the
opt i caflisk Apparyiens edined ja €lasvoldablleadoin iaggh i smployed apti cal
di sk type determ nation neans; an operation area determ nation neans for

det er nilné nrewietiBéy sam aate@a where the optical pickup is operating is a
prerecorded area or a recorded area, based on the detection signal; a

focus servoaeeBtifhg tBE@ISIhY JIHNHOPFERENR iR PN S 4 p;g?m]
convergence state o% t he lop?f cal Ia?eﬂ3 elr}?tltg% ttom%? ght@E% 1% |cad%oﬁ sk
is of .a focus error signa ai ned fromthe

const ant ,Oogct e .Slf(:s t ] . I '\Mli ch.is_opbt
det ect ¥BrePECH Mk, 2PPaTaths SAMRYIsHIg: 1T R BICHAP B n PRyt SNt 1 of
so that a convergence position of the optical |aser is always |ocated on a
track dflasgs Eptar HrHcak disk ase apaerardmg meddRm@rd r oRtBUGHAE anhi ch
is obtained fromthe detection signal; a gain adjusting neans for 2 5 SEP
200. pietemtiomgsigred gacordidjg somantefdéctek ligltdroer thecopticall deslos and
the tracking servo control neans; an adjustnent val ue storage
) an optical disk type determination means for determining a type of
the optical disk based on the detection signal; a presence-or-
absence-of-optical-disk-recorded-area determination means for
determining a presence or an absence of a recorded area in the
optical disk, when the optical disk is determined to be a recordable
optical disk by the optical disk type determination means; an
operation area determination means for détermining whether an area
where the optical pickup is operating is a prerecorded area or a
) recorded area, based on the detection signal; a focus servo control
means for performing arcontrol so as to make a convergence state of
the optical laser emitted toward the optical disk constant, on the
basis of a focus error signal which is obtained from the detection
signal; a tracking servo control means for performing a control so
that a convergence position of the optical laser is always located on a
track of the optical disk, on the basis of a tracking error signal

which is obtained from the detection signal; a gain adjusting means

for



means which has a first adjustnment value storage neans and a secpn Sﬁf 200
adj ust nent val ue storage neans, each storing an adjustnent val ue i is
set in the gain adjusting nmeans; and a driving signal outputting nmeans for
outputting a driving signal to control the optical pickup on the basis of
the focus error signal and the tracking error signal, in which at start of
the apparatus or insertion of the opical disk, when the optical disk is
determ ned to be a recordable optical disk by the optical disk type

det er | h S er, d or ded
arca Dyoron AR 400 %%aésgﬁ%l‘n%?“ogr g TP D, g Pa TBal
deternln t on mean ($%0 ain B?justnent i S erforned in recorded area

0 a
and a H? %rtd@& 1Qge§e i EgANG: R aHEuptEnt aﬂ?l}é? FATaZS ue
st orage rreans stores an adjustnment value which is set in the gain
adj ustinggnfeanbichhbas e fingp adiustaa¢att vehte | stqrargeomrednisn amé@ mecor ded
area, and the second adjustment val ue storage nmeans stores an adj ustnent

val ue sefviortd issljsgitnmdént beilgei Stadjgesindithseaash\Wwasrihbean! RQpusahent
adj ustment is performed in the pr er ecor ded area. Accordi ng to the

i nventi Qe WHHRH E st 'rp%hed ﬁ{p%]rﬂggnst %28 & &Jﬁggﬁgaﬁl pt I cal

di sk by the neans eterm |ng the optic

basi s of, a reflected ht fr he optl di sk, d further he recorded
5 SEP%%ttl%gar“egaP§ 88{' eP SRS e} (errlﬁl& h%‘gé’r?tq ¢ @niroly thee neans
for determning the presence or absence of an recorded area, the | oop gain
adj usORtiEal 91%é¥1P09ﬁe@‘¢ wasistplothe fpeuseegiogesignaleandnthe trackidgd area
in the optical disk, a fist adjustnent

error signal, in which at start of the apparatus or insertion of the

optical disk, when the optical disk is determined to be a recordable
optical disk by the optical disk type determination means and the
optical disk is determined to have a recorded area by the presence-
or-absence-of-optical-disk-recorded-area determination means, loop
gain adjustment is performed in a recorded area and a prerecorded
area of the optical disk, the first adjustment value storage m.eans
stores an adjustment value which is set in the gain adjusting means
when the loop gain adjustment is performed in the recorded area,
and the second adjustment value sr:orage means stores an
adjustment value which is set in the gain adjusting means when the
loop gain adjustment is performed in the prerecorded area.

According to the invention, when the optical disk is determined
to be a recordable optical disk by the means for determining the type
of the optical disk on the basis of a reflected light from the optical

disk, and further the recorded



val ue obtained in the recorded area and a second adjustment valli§ gppajppgd
in the prerecorded area are stored in the first adjustnent val ue storage
nmeans and the second adjustnent value storage neans, respectively, and the
adj ust ment val ue i s changed over according to changes in the disk state.
Therefore, the adjustnent val ue cah®be changed over even when states the
servo systemin the prerecorded area and the recorded area are nade
significantly different fromeach other due to changes in the disk state,
whereby an optical disk apparatus which always has a stable servo system
can be obtained. According to Claim5 of the present invention, in the
optireal id detgpppiaedstaseddsitndd ithecopthcal vhbskt RE BREi BEANSH ckup is
operated in a recorded area, the adjustnent value in the first adjustnent
valfoe stedreageimiagisthe presencehergabsenad ik i3y weapsdedndr®fen t he
optical pickup is operated in a prerecorded area, justnent value in the
sethed lagjpusiaiantadFsiemenbr agepredogmes dat hoth hef gai praypasrdeg neans.
According to Claim6 of the present invention, in the optical disk
appzeat andas defcoweded nafeai im4theheptticaloptisdal a pfiktipadjustwreadtirom a
recorded area to a prerecorded area during operation, the adjustnent val ue
i n'vhhaegabtaddiadstimgth® beSEPd2A0arkh @pdns isscendesdfustment adj ust nent
value in the first adjustnent value storage neans to the adjustnent val ue
i nvhibge sbt@itheailj LUsttiwat prarecostiedagerearans stwredeintthkeoftiredl
adjustment value storage means and the second adjustment value
f”) storage means, respectively, and the adjustment value is
changed over according to changes in the disk state. Therefore,
the adjustment value can be changed over even when states of
the servo system in the prerecorded area and the recorded area
are made significantly different from each other due to changes
in the disk state, whereby an optical disk apparatus which
always has a stable servo system can be obtained.
According to Claim 5 of the present invention, in the
optical disk apparatus as defined in Claim 4, when the optical
) pickup is operated in a recorded area, the adjustment value in
the first adjustment value storage means is set in the gain
adjusting means, and when the optical pickup is operated in a
prerecorded area, the adjustment value in the second adjustment
value storage means is set in the gain adjusting means.
According to Claim 6 of the present invention, in the
optical disk apparatus as defined in Claim 4, when the optical

pickup is moved from a recorded area to a prerecorded area

during operation, the adjustment value in the gain adjusting



pi ckup is nmoved froma prerecorded area to a recorded area duri t
.operation, the adjustnent value in the gain adjusting neans is ?gﬁéﬂ§)€g$h1
t he adjustnent value in the second adjustnent val ue storage neans to the
adj ust ment val ue the first adjustment val ue storage neans. According to
Claim7 of the present invention, ltthere is provided an optical disk
apparatus conprising: an optical pickup for emtting a | aser to an optical
disk as a recording nediumand outputting a detection signal according to
a reflected light fromthe optical disk; an optical disk type

determ nation neans for determning a type of the optical disk based on

t hgeglgteeli ea-Siegndromartlnpeadjustmantavddner dicndtheorfinatans f or

determ ni ng whet her an area where the optical pickup is operating is a

Pr &4 peothleftarad u@ storige deeans eBo bheeddgnstmentdetadate obnsthaal ; a
focuS servo control neans for performng a control so as to nake a

COLYES RGNS jakehend vidlue OptdLabe | MEaNSETRNUE trhieovarte tdpet Dpalcal di sk
constant, onh the basis of a focus error signal which is obtained fromthe

dgﬁf‘ﬁﬁﬁﬁ”iéiﬂaabd F lonAGKipie S6EyPd6aNhEeh Baas redlorgisd caméag a control
so that™ a convergence position of the optical laser 1is always |ocated on a

LT RErs biradlioH ,Skn@d fiesbaeht Raluackinngmes igarirsi gnal which is
oﬁ?g#%e% ??%n??he déiection 2 éhngP'ZOSS 12 signa a 5§§n adj usting neans

I;ﬁ?iﬁ%éﬁﬁﬁgﬂgahgoﬁsg¥élégﬂLE%&ﬁnéhéfaahﬁsEﬁ@h% YN\ danttipé means and
second adjustment value storage means to the adjustment value

") in the first adjustment value storage means. —

According to Claim 7 of the present invenFion, there is

provided an optical disk apparatus comprising: an optical
pickup for emitting a laser to an optical disk as a recording
medium and outputting a detection signal according to a
reflected light from the optical disk; an optical disk type
determination means for determining a type of the optical disk
based on the detection signal; an operation area determination

means for determining whether an area where the optical pickup

is operating is a prerecorded area or a recorded area, based on

\\-—/

the detection signal; a focus servo control means for
performing a control so as to make a convergence state of the
optical laser emitted toward the optical disk constant, on the
basis of a focus error signal which is obtained from the
detection signal; a tracking servo control means for performing .
a control so that a convergence position of the optical laser

is always located on a track of the optical disk, on the basis

of a tracking error signal which is obtained from the detection



servo control neans; an adjustnent val ue storage neans which QPﬁ ﬁh@@ﬁ
-adj ust nent val ue storage neans and a second adj ustnent val ue sto a§§ S,
each storing an adjustnent value which is set in the gain adjusting neans;
and a driving signal outputting neans for outputting a driving signal
control the optical pickup on the basis of the focus error signal and the
tracking error signal, in which at start of the apparatus or nounting of
the optical disk, when the optical. disk is determ ned by the optical disk
type determ nation neans to be a recordable optical disk, the optical

pi ckup perfornms seek to a PVA (Program Menory Area) of the optical disk

dek@giane @ Rj=LSeNed]j Wt kg aheanse fofr fplee fioawdmipdleepagadhen the opti cal
disk’is determned to have a recorded area, |loop gain adjustnent is

pehﬁﬁﬁ%&ﬁéﬂt @ f e JRsh@s efeftid aoptebdC mederd areh dietheaoptingal di sk,
the first adjustnment value storage neans stores an adjustnent val ue which

| Sg8ebol Bonth®103dhisl Ush | A9 iBanenthealiuke stoam @i meansughdeht is
performed in the recorded area, and the second adjustnent value storage

Megys ﬁtQh%%ta%dﬁﬂéﬁﬁéﬁ%ﬂvdﬁﬁéesﬂbkﬁ@eime%%%idhdfﬁés@wbﬁdadjusting means
when t he ﬂbop gai'n adjustnent is perforned in the prerecorded area.

opr e e e e G T i 2 5 SEP 9005 13 type of the -
oplLeglk Ghiknon d edas] schefhgehedalughltink’ @®ans; and a driving '
signal outputting means for outputting a driving signal to
3ﬂ) control the optical pickup on the basis of the focﬁs error
signal and the tracking error signal, in which at start of the
apparatus or mounting of the optical disk, when the optical.
disk is determined by the optical disk type determination means
to be a recordable optical disk, the optical pickup performs
seek to a PMA (Program Memory Area) of the optical disk, to
determine a presence or an absence of the recorded area, when
the optical disk is determined to have a recorded area, loop
gain adjustment is performed in a recorded area and a
T ) prerecorded area of the optical disk, the first adjustment
value storage means stores an adjustment value which is set in
the gain adjusting means when the loop gain adjustment is
performed in the recorded area, and the second adjustment value
storage means stores an adjustment value which is set in the
gain adjusting means when the loop gain adjustment is performed
in the prerecorded area.

According to the invention, when the disk is determined to

be a recordable optical disk by the means for determining the



the optical disk, the optical pi clku'p is made seek the PMA the opt i?SEPd?[ﬁ]‘S

s the presence or absence of the recorded area is determ ned on the basis of

t he presence or absence of track information in the PMA when the recorded
area exists in the optical disk the seek is perforned to the recorded area
and the loop gain adjustnent is parforned, a first adjustnent val ue
obtained by the | oop gain adjustnent is stored in the first adjustnent

val ue storage neans, then the seek is performed to a prerecorded area to
performthe | oop gain adjustnent, a second adjustnent val ue obtained by
the loop gain adjustnent is stored in the second adjustnent val ue storage

e 8fidtheeopddicaat Bk V@l Uehé Sb&H8806E AV ek factt«l Ui Rt Chaggies i N
the disk state. Therefore, the adjustment val ue can be changed over even

wWhele Sbat €8a2f qliB®,Sehe0 cptsica i pidbep Pi ST REAkd8 el @R aiMh the recor ded
area due to changes in thé disk state ‘are nmade greatly different from each

OthRL , o ¥ESESDY 43BKOPEER L il APRSYE A SeNBE COFak WY S i oSt abbs Servo

systemcan obtained. AcCcording to Claim8 of the present invention, in the

opid C@étéfﬁinéapaﬁaﬁgg pasdef iJedHd (& dhde %eabts@lc@tdfaéracgg(:kur) i's

operated 1n a recor area, the adjustnment value in the first j ust ment

b . ! . Lova T "
‘(;g:trlﬁgoaﬁﬁvﬁ%ggﬁ THoPfie! BMACt WHld M A dbo Gy SL1EY 6:5:"%%%5 and yfen the

up I's operatéd in a prerecorded area, e adjustnent value in

ERHER6PNh Ak UBhBEREeR 3sSERrA M hed! S SO PEECTRRDS dres ahi the

loop gain adjustment is performed, a first adjustment value
obtained by the loop gain édjustment is stored in fhe first
adjustment value storage means, then the seek is performed to a
prerecorded area to perform the loop gain adjustment, a second
adjustment value obtained by the loop gain adjustment is stored
in the second adjustment value storage means, and the
adjustment value is changed over according to changes in the
disk state. Therefore, the adjustment value can be changed
over even when states of the servo system in the prerecorded
area and the recorded area due to changes in the disk state are
made greatly different from each other, whereby an optical disk
apparatus which always has a stable servo system can be
obtained.

According to Claim 8 of the present invention, in the
optical disk apparatus as defined in Claim 7, when the optical
pickup is operated iﬁ a recorded area, the adjustment value in
the first adjustment value storage means is set in the gain
adjusting means, and when the optical pickup is operated in a

prerecorded area, the adjustment value in the second adjustment'



the gain adjusting nmeans. According to Claim9 of the present irdvén§EPn2003n

. the : optical disk apparatus as defined in claim?7, when the optical pickup

is moved froma recorded area to a prerecorded area during operation, the
adjustnment value in the gain adjusting neans is re-set fromthe adjustnent
value in the first adjustnent vallde storage neans to the adjustment val ue
in the second adjustnent value storage neans, and when the optical pickup
is moved froma prerecorded area to a recorded area during the operation
the adjustnent value in the gain adjusting neans is re-set fromthe

adj ustnment value in the second adjustnent value storage neans to the
adrabierestovageemeamst e fsatstimdihgtgein sdiustingr AganNfeans. According to
claim 10 of the present invention, there is provided an optical disk

appar atascondpnisitog Clarimo icfaltheimkepehbr iswenting a imddret o an opti cal
disk as a recording nediumand outputting a detection signal according to
a opefd£Tt @iski ghpatatmst he defiicsd disk¢labmopy i whenditdle topteical

determ nation neans for determning a type of the optical disk, based on

t e detect s ofosb@ndroma af eerdreed/ aent tol anprasetordegerdmeari ng a control
so as to make a convergence state of the |aser emtted toward the optical

dighle iGR SO PEE at £8nt, hehbaadgusamentli v £ uerini ghal gatincladjustbitreg ned from
t he det'ection signal; a tracking servo control nmeans for performng a
g&g%m@ i$ordébabtaresnvehecadgupdnidritovaiué heénophecalirisaser is always 2 5
adjustment value storage means to the adjustment value in the

second adjustment value storage means, and when thé optical

pickup is moved from a prerecorded area to a recorded area

during the operation, the adjustment value in the gain

adjusting means is re-setlfrom the adjustment value in the

second adjustment value storage means to the adjustment value

in the first adjustment value storage means.

According to Claim 10 of the present invention, there is

provided an optical disk apparatus comprising: an optical

pickup for emitting a laser to an optical disk as a recording

medium and outputting a detection signal according to a

reflected light from the optical disk; an optical disk type
determination means for determining a type of the opticél disk,

based on the detection signal; a focus servo control means for
performing a control so as to make a convergence state of the

laser emitted toward the optical disk constant, on the basis of

a focus error signal which is obtained from the detection

signal: a tracking servo control means for performing a control

so that a convergence position of the optical laser is always



| ocated on a track of the optical disk, on the basis tracking ?Léqﬂg§5@ﬂ?l
~which is obtained fromthe detection signal; a gain adjusting a f
perform ng | oop gain adjustnment of the focus servo control neans and the
tracking servo control neans; an adjustnent val ue storage neans for
storing an adjustnent value which 15 obtained by the | oop gain adjustnent;
a post-| oop-gai n-adjustnent-area determ nation neans for determ ning

whet her an area where the |oop gain adjustment has been perforned is an
prerecorded area or a recorded area; an operation area determ nation nmeans
for determ ning whether an area where the optical pickup is operating is

an Rt Pr6e0a at facRr o theobgedcrlealigh, tdre tibasbssbé Oliearef | ect ed
light; a correction value storage neans for storing a previously set

POSidal &l il Er £OF T §84hQN whlivd isarbimididdifpmighal deuepttibinng means for
outputting a driving signal to control the optical pickup, on the basis of

the jfacus, £1491nSha9abt2Ag mbans Fo4 NErAdNing dM6bp ainhi ch when a

di sk “"stat'e of "an area wheré the optical pickup is made perform seeking and

ar ' Of g t icomt dethd whéchratatighas been
a%gh%gﬂggérgg ﬁ {BSOFSENY QReKB! oM troIPdA r gh

determ e operation area determi nation neans, is different froma

di gk %atc%ﬂ%%is‘%gé‘éﬁé- uhena sLBeneap waide atidisiqeniehas een performed,

whi ch 'state een determ ned by the post-| oop-gai n-adj ust ment - ar ea
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adjustment; a post-loop-gain-adjustment-area determination
means for determining whether an area where the lobp gain
adjustment has been performed is an prerecorded area or a
recorded area; an operation area determination means for
determining whether an area where the optical pickup is
operating is an prerecorded area or a recorded area, on the
basis of the reflected light; a correction value storage means
for storing a previously set positive gain correction value;
and a driving signal outputting means for outputting a driving
signal to control the optical pickup, on the basis of the focus

_) error signal and the tracking error signal, in which when a

disk state of an area where the optical pickup is made perform

seeking and a reproducing or recording operation is performed,
which state has been determined by the operation area
determination means, is different from a disk state of the area
where the loop gain adjustment has been performed, which state
has been determined by the post-loop-gain-adjustment-area

determination means, the previously set gain correction value

is subjected to a previously set arithmetic and then set in the



16 gain adj usting neans. According to this invention, it is dete2nbn8dP nB803

. the . prerecorded/recorded determ nati on neans whether the area where the

| oop gai n adjustnment has been performed is a prerecorded area or a
recorded area and further whether the operation area is a prerecorded area
or a recorded area, and when the ak%®a the | oop gain adjustment has a
different disk state fromthat the operation area, a previously set
arithnmetic is performed previously set positive gain correction value, and
it is set in the gain adjusting neans. Therefore, even when the state of
the servo systemis greatly varied due to changes in the disk state, the
| ogaigakd justdorg emtamws by the correction value, whereby an optical disk
apparatus which is always stable can be obtaine According to Caim1l of
the preaeabridiventionthis fheentpongalitdiisk defmrminrd &Y deRffned in G aim
10, when an area where the | oop gain adjustnent has been perforned at
St@EEréB@r&@@%ﬁﬁdﬁtd&dn@enerm@natipmem@@n&uﬂhQﬁQﬁIi%h%.%F%?e?ﬁﬁﬂ@ﬁ ar ea
and an area where the optical pickup operates is a recorded area, the gain

cthSCleP valive adydtmensehasnbeka pgaiforagidisis ry peerecardethe sane
value as the previously set positive gain correction value, and when an
ar gaeuhgre at FedsI&i dr@dj andnenrthes et hear ftdrereepexatiaht a5F & he
apparatus or insertion of the optical disk is a recorded area and an area
wheLe,t BeePRbiot@dedifked opeaaresorded premacamibdierathe guea at

the loop gain adjustment has a different disk state from that

of the operation area, a previously set arithmetic.is performed

to a previously set positive gain correction value, and it is

set in the gain adjusting means. Therefore, even when the

state of the servo system is greatly varied due to changes in

the disk state, the loop gain is corrected by the correction

value, whereby an optical disk apparatus which is always stable

can be obtained.

According to Claim 11 of the present invention, in the

optical disk apparatus as defined in Claim 10, when an area

where the loop gain adjustment has been performed at start of

the apparatus or mounting of the optical disk is a prerecorded

area and an area where the optical pickup operates is a

recorded area, the gain correction value which is set in the

gain adjusting means has the_samé value as the previously set

positive gain correction value, and when an area where the loop

gain adjustment has been performed at start of the apparatus or

insertion of the optical disk is a recorded area and an area

where the optical pickup operates is a prerecorded area, a gain



2 5 SEP 2003 17 correction value which is set in the gain adjustgné %@%3@03

+has a value which is obtained by multiplying the previously set gain

correction value by According to Claim12 of the present invention, in the
optical disk apparatus as defined in Claim 10, when the gain is changed
during the operation of the opticall7pickup, re- correction of the gain is
performed in the gain adjusting nmeans by enploying the previously set gain
correction value. According to Caim13 of the present invention, there is
provi ded an optical disk apparatus conprising: an optical pickup for
emtting a laser to an optical disk as a recording nediumand outputting a
det@st i eot sbgnuhlaecwhdioly i set rigl | Hee ega inghd IRFEANGhASHRT BAS dRsk: an
optical disk type determ nation nmeans for determning a type of the
optv£Rle dirlskchbasedbda imfes det eotitoipky jal the Prevdodsdyo SHntddI means
for performng a control so as to nmake a convergence state of the | aser
e ddefkedoien dvahaeopli calldi sk constant, on the basis a focus error
signal which is obtained fromthe detection signal; a tracking servo
control xweseding per Caadinng 22 cbrithe|presenhainvestivargdicdhsition of
the optical laser is always |ocated on a track of the optical dis the basis
tr agid M Brd PEk Shppakathisclas dediimidieth febaimhe0dewben ¢he gagmiisa gain
adj usting neans for performng | oop gain adjustnent of the focus servo
CORiRgeader #d the bpe@eti®n of the optical pickup, re-

correction of the gain is performed in the gain adjusting means

by employing the previously set gain correction value.

According to Claim 13 of the present invention, there is

provided an optical disk apparatus comprising: an optical

pickup for emitting a laser to an optical disk as a recording

medium and ocutputting a detection signal according to a

reflected light from the optical disk; an optical disk type

determination means for determining a type of the optical disk

based on the detection signal; a focus servo control means for

performing a control so as to make a convergence state of the

laser emitted toward the optical disk constant, on the basis of

a focus error signal which is obtained from the detection

signal; a tracking servo control means for performing a control

so that a convergence position of the optical laser is always

located on a track of the optical disk, on the basis of a

tracking error signal which is obtained from the detection

signal; a gain adjusting means for performing loop gain

adjustment of the focus servo control means and the tracking

servo control means; an adjustment value storage means for



servo control -nmeans; an adjustnent value storage means for 2 5 SEPj2GU3 /1M
. storing an adjustnent value which is obtained by the | oop gain adjustnent;
a post -l oop-gai n-adj ustnent-area determ nation neans for determ ning

whet her an area where the | oop gain adjustnment has been perfornmed is an
prerecorded area or a recorded ah8a; an operation area deternination neans
for determ ning whether an area where the optical pickup s operating is an
prerecorded area or a recorded area, on the basis of the detection signal
a correction value storage neans which has a first gain correction val ue
storage neans for storing a previously set positive first gain gcorrection
vadteringdan eddosdmeatn vadiueathisth vi§ uebtadngge byedhe f tH+hg a
previously set negative second gain correction value; and a driving signal
ouddiiis tmgnigans post -dwoptda imy-ad s Vet spyral dete@IAAGICR he opti cal

pi ckup on the basis of the focus error signal and the tracking error
Simggns forwHetlerwiering dilsithest @re axfea hehereatheed®athdaddti cal pickup is
made perform seeking and a reproducing or a recording operation is

peid pistedentwhiash beleat performeeh idetan npredepprded @F&@adrom ar ea

determ nation neans, is different froma disk state of the area where the
| g cied &d adireat mamnt opes atden pardordeterminebisnameansagareen det er ni ned
by the post-I|oop-gain-adjustnent-area determ nation neans, the previously

Sﬁieiféfxﬁinﬂﬁi;nwﬁ@lthéﬁ{ la®n areal wheare SeEo@nopyaic-alcprircdkeipi dis val ue is set in

t ;;éizglng is an prerecorded area or a recorded area, on the
basis of the detection signal; a correction value étorage means
which has a first gain correction value storage means for
storing a previously set positive first gain correction value
and a second gain correction value storage means for storing a
previously set negative second gain correction value; and a
driving signal outputting means for outputting a driving signal
to control the optical pickup on the basis of the focus error
signal and the tracking error signal, in which when a disk
state of the area where the optical pickup is made perform
seeking and a reproducing or a recording operation is performed,
which state has been determined by the operation area
determination means, is different from a disk state of the area
where the loop gain adjustment has been performed, which state
has been determined by the post-loop-gain-adjustment-area
determination means, the previously set first gain correction
value or second gain correction value is set in the gain
adjusting means.

According to this invention, it is determined by the



adj usting neans. According to this invention, it is determned by th8EP 03

. SEP 2003 1 9 prerecorded/ recorded determ nati on neans whether the area

where | oop gain adjustnment has been perfornmed is a prerecorded area or a
recorded area and further whether the operation area is a prerecorded area
or a recorded area, and when the ar®a at the |oop gain adjustment has a
different disk state fromthat the operation area, gain correction is
performed by using the previously set positive first gain correction value
and negative second gain correction value. Therefore, even when the state
of the servo systemis significantly varied due changes in the disk state,
| o eg@icd idedréest @dd bjlet bemiantdon aeans wehether ebheaprept WESIT & sk
apparatus which is always stable can be obtained. According to Caim 14 of
thaoaﬁe§@ﬁnldﬂﬁﬂ&tmémtinashbeenppbm&bnmed<iﬂnnnpweseaerdeﬂiﬁﬁ@ain d aim
13, en an area where the | oop gain adjustnent has been performed at start

t hg raBP o APetang ehrtherophietdlerditdie icparptborcardedisamea and an
area where the optical pickup operates is a recorded area, the gain

Copr-arhicdtdedl Wradish &sreebriadt heeagaiahdadihai i tigenenea as the first
garn correction value, and. when an area where the | oop gain adjustnent

Pgigﬁﬁgggﬁig{e %‘Hflﬁ&rﬁéﬂth% hhaigppeeatus iek isteEéi dromf thhe ofiti cal disk
area and an area where the optical pickup operates is a

Pr ehEC8peed taltf artdlf, OFh in COLELEELEBNY AUPpeiiciméd B¢lusing the
previously set positive first gain correction value and
negative second gain correction value. Therefore,-even when
the state of the servo system is significantly varied due to
changes in the disk state, loop gain is corrected by the
correction value, whereby an optical disk apparatus which is
always stable can be obtained.

According to Claim 14 of the present invention, in the

optical disk apparatus as defined in Claim 13, when an area
where the looé gain adjustment has been performed at start of
the apparatus or mounting of the optical disk is a prerecorded
area and an area where the optical pickup operates is a
recorded area, the gain correction value which is set in the
gain adjusting means is the first gain correction value, and
when an area where the loop gain adjustment has been performed
at start of the apparatus or insertion of the optical disk is a
recorded area and an area where the optical pickup operates is
a prerecorded area, the gain correction value which is set in

the gain adjusting means is the second gain correction value.

According to Claim 15 of the present invention, in the



the gain adjusting neans is the second gain correction value. A qui gzmﬂ
Cl aiim 15 of the present invention, in the 2 5 SEP 2003 20 optica dlgE
apparatus as defined in Claim 13, when the gain is changed during the
operation of the optical pickup, re- correction of the gain is perfornmed in
the gain adjusting nmeans by enpl®Qing the previously set gain correction
val ue. According to Claim1l6 of the present invention, there is provided
an optical disk apparatus conprising: an optical pickup for emtting a
laser to an optical disk as a recording nediumand outputting a detection
signal according to a reflected Iight fromthe optical disk; an optica
dicgit iggle dilek eappaaatos msadefigredctrerGiaimgl 3, t ypenothehgadp i@l di sk
based on the detection signal; a presence-or-absence recorded-area

dejleingatdeningadhel opettatdom wing e preserak pickup,alyeence of a recorded
area in the optical disk, when the optical disk is determned to be a

r el ®ownd £ Cehedgaknbys plee foptieshl imditdke dpd &nnadjnstange aesnsn
operation area determ nation neans for determ ning whether an area where

thy, AplisAngi €kePpreveparay Bet yam prearnssot ten ewataeor a recorded
area, on the basis of the detection signal; a focus servo control neans

for penfididithg €8Nt18imS06as ft @heRlgr esemmonevgenienst aheref ishe opti cal
| aser emtted toward the optical disk constant, on the basis of a focus
e1dvisled@n optical disk apparatus comprising: an optical

pickup for emitting a laser to an optical disk as a recording

medium and outputting a detection signal according‘to a

reflected light from the optical disk; an optical disk type
determination means for determining a type of the optical disk

based on the detection signal; a presence-or-absence-of-
recorded-area determination means for determining a presence or

an absence of a recorded area in the optical disk, when the

optical disk is determined to be a recordable optical disk by

the optical disk determination means; an operation area
determination means for determining whether an area where the
optical pickup is operating is an prerecorded area or a

recorded area, on the basis of the detection signal; a focus

servo control means for performing a control so as to make a
convergence state of the optical laser emitted toward the

optical disk constant, on the basis of a fécus error signal

which is obtained from the detection signal; a tracking servo
control means for performing a control so that a convergence

position of the optical laser is always located on a track of

the optical disk, on the basis of a tracking error signal which



which is obtained fromthe detection signal; a tracking servo @oftgEr 2003
nmeans for performng a control so that a convergence position of the
optical laser is always |located on a track the optical disk, on the basis
of a tracking error signal which 2 5 SEP 2003 21 is obtained fromthe
detection signal; a gain adjustingimeans for performng |oop gain

adj ust nent of the focus servo control neans and the tracking servo control
nmeans; an adj ustnment value storage neans which has a first adjustnent

val ue storage means, a second adjustnent storage neans and a third

adj ust nent val ue storage neans, each storing an adjustnment value set in

t hes 08l Pa 1 ABHUS LAY tHRARESt et Bon tilgha t ; reaga ihoaddpetddiqgneansi r d

adj ust mrent val ue by enploying a first adjustnment value stored in the first

adiyst SEPFoYRiHE ib@?a@%iﬁﬁ%@jﬁldn@n’se@ﬁﬂﬁheaﬂbus&;m@rmlmﬁtuled in the
second adj ustnent value storage neans; and a driving signal outputting

NgANS, 4 05 nQUE RE! LirB@ k3 ndf isdMh dametol omeé&AEE Oknt ha jopttmait prakee, on the
basis the tocus error signal and the tracking error signal, in which when

: . h & Kwh cHE h@sa ok dabheuepkitealagelimdany, t h
O%%d%?@ﬁﬁf whicHeh@smaned 6k bed fusenéh uep agdliméaty, t he

etermnation neans at start of the apparatus or insertion of

the é)eggeég?él agﬁggtmﬁg‘é SYoirife an®Pihgah €hskdl adgakemmedsdudave a

recor area t pr eserice- or - absence- of - opti cal - di sk-recorded- ar ea
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fﬁ) adjustment value by employing a first adjustment value stored
in the first adjustment value storage means and a second
adjustment value stored in the second adjustment value storage
means; and a driving signal outputting means for outputting a
driving signal to control the optical pickup, on the basis of
the focus error signal and the tracking error signal, in which
when the optical disk is determined to be a recordable optical
disk by the optical disk determination means at start of the
apparatus or insertion éf the optical disk, and further the

't) optical disk is determined to have a recorded area by the
presence—or—absence—of*optical—disk-recorded—area determination
means, loop gain adjustment is performed in a recorded area and
a prerecorded area of the optical disk, a previously decided
arithmetic is performed in the arithmetic means by employing
the first adjustment value and the second adjustment value, and
the third adjustment value which is obtained by the arithmetic

is stored in the third adjustment value storage means.

According to this invention, when the optical disk is



the first adjustment value and the second adjustnent val ue, and 5t8EPt2)8d
adj ust nent val ue which is obtained by the arithnetic is stored in the
third adjustnment val ue storage nmeans. According to this invention, when the
optical disk is 2 5 SEP 2003 22 determ ned to be a recordabl e optical disk
by the neans for determning a t#pe of the optical disk froma reflected
light fromthe optical disk, and further it is determned by the neans
for determ ning the presence or absence of the recorded area in the
optical disk that a recorded area exists, |loop gain adjustnent is
performed in both of the prerecorded area and the recorded area in the

O d€atmdhel, tbhpef iastreadjndsthientopaical dbski hydthe Meansd¥ed area and
the second adjustnent value obtained in the prerecorded area are stored in
t hefdf@ining) HStypet ofalthe stpmriagel nkisk fndmt he reddesd-edj bsahent val ue
storage neans, respectively, and a suitable third adjustnent value is

obt gipeshé no%,egcageaqgw,d%dlcarmmtm iscdetedmines Hyy thee arithnetic
means by enploying the first adjustnent value and the second adj ust nment

val e o TREF €0t 8rmihing ROSSipHéseni@Vodeabsenpei ol tiiesk eappeded us whi ch
al ways has a stable servo systemeven when the state of the servo system

isaxsééinj?ﬁigﬁatbgsﬂéaheai@ke datchangaso i ded harehskxdsatss. lowEoating to
Claim 17 of the present invention, in the optical disk apparatus as defined

AR, Kchetean o soeiop ore miecpenime anes e e
thidd Al s pELt s 4akHe optical disk, the fist adjustment value
fﬁ) obtained in the recorded area and the second adjusfment value
obtained in the prerecorded area are stored in the first
adjustment value storage means and the second adjustment value
storage means, respectively, and a suitable third adjustment
value is obtained in fhe prerecorded area and‘the recorded area
by the arithmetic means by employing the first adjustment value
and the second adjustment value. Therefore, it is possible to
provide an optical disk apparatus which always has a stable
servo system even when the state of the servo system is
fi) significantly varied due to changes in the disk state.
According to Claim 17 of the present invention, in the
optical disk apparatus as defined in Claim 16, when the optical
pickup is made perform a reproduction/recording operation, the

third adjustment value stored in the third adjustment value

storage means is set in the gain adjusting means.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating a structure of an



storage neans is set in the gain adjusting neans. BRI EF DESCRI PTI ON OF

- DRAWNGS Figure 1 is a block diagramillustrating a structure of 2ah $EP 268P
2003 23 optical disk apparatus according to a first enbodi nent of the
present invention. Figure 2 is a flowhart for explaining a | oop gain

adj ust ment operation of the opticd? disk apparatus according the first

enbodi nent of the invention. Figure 3 is a diagramillustrating a state
where prerecorded areas and recorded areas are mxed in a recordabl e
optical disk. Figures 4 are diagrans illustrating three kinds of disk

state of a recordable optical disk: figure 4(a) shows a state _where the
opipitdaia ldidks k sapparatusdaacesappst &oy 2 Migiste abrdinegltsol §h&te where
session close is not perfornmed, and figure 4(c) shows a state where
seasisentc|ioseensipriforned. Figure 5 is a block diagramillustrating a
structure of an optical disk apparatus according to second and third
enbodi mERfuref2 the arEtewchantefivicorxpliadwiads d sleep | d3ERart for
explaining a |l oop gain adjustnent operation of the optical disk apparatus
aga@gueitagrt dpersetondoEnbhdi ophticell thiek mpparatus Rgeerdingsty
fl owchart show ng a continuation of the flowhart shown in figure
the first embodiment of the invention.
Figure 3 is a diagram illustrating a state where
prerecorded areas and recorded areas are mixed in a recordable
optical disk.
Figures 4 are diagrams illustrating three kinds of disk
state of a recordable optical disk: figure 4(a) shows a state
where the optical disk is prerecorded completely, figure 4(b)
shows a state where session close is not performed, and figure
" 4(c) shows a state where session close is performed.
Figure 5 is a block diagram illustrating a structure of an
optical disk apparatus according to second and third
embodiments of the present invention.
Figure 6 is a flowchart for explaining a loop gain
adjustment operation of the optical disk apparatus according to

the second embodiment of the invention.

Figure 7 is a flowchart showing a continuation of the

flowchart shown in figure 6.
Figure 8 is a diagram illustrating changes in a RF signal
in prerecorded areas and recorded areas in a recordable optical

disk.

Figure 9 is a diagram showing a method for determining



Figure 8 is a diagramillustrating changes in a RF signal in rgrgﬁg}rzﬁﬁf
~areas and recorded areas in a recordable optical disk. Figure®9vis-'a

di agram showi ng a nmethod for determining 5 SEP 2003 24 whether it is
prerecorded or recorded by the optical disk apparatus according to the
second enbodi nent of the inventiofi” Figure 10 is a flowhart for explaining
a loop gain adjustnent operation of the optical disk apparatus according
third enbodi nrent of the invention. Figure 11 is a flowhart show ng a
continuation of the flowhart shown in figure 10. Figure 12 is a diagram

il lustrating an addition I ting operat.ion r : aft.er, the recording
opheltheh + %ﬁeprpgggp&%dgﬁoorpﬁeg:a P%%IPY FF%%r%BTtgyf‘%% gtj‘gﬁrkock di agr am
illustrating a structure n optical disk,appayatys,according.to a fourth
e ARRATAHS RRECEAEBENLE Ah (T RHPRd GHRRIABERt "aFf tBE ARMEGORS ol ai ni ng
a Ioopdgain ad'ustnentgaper tion of the optical diik ap%anatus accordi ng

the fodrtFERDLRI AENR ahh s GEPFRIRI 18 {8°R #RdNkchart showi ng a

continuation of the flowhart shown in fj%gre 14. Fiqure 16 j.s a bl ock
dREHi RN SRPREAREOR Ot DT IGR o1 6| ARPRkAEBRarSEEE LA ng to a

fifth enbodi nent . )
third embodiment of the invention.

Figure 11 is a flowchart showing a continuation of the

flowchart shown in figure 10.
Figure 12 is a diagram illustrating an additional writing

operation for a PMA after the recording operation in the

recordable optical disk.

Figure 13 is a block diagram illustrating-a structure of
an optical disk apparatus according to a fourth embodiment of
the present invention.

Figure 14 is a flowchart for explaining a loop gain
adjustment operation of the optical disk apparatus according to
the fourth embodiment of the invention.

Figure 15 is a flowchart showing a continuation of the
flowchart shown in figure.14.

Figure 16 is a block diagram illustrating a structure of
an optical disk apparatus according to a fifth embodiment of
the present invention.

Figure 17 is a flowchart for explaining a loop gain
adjustment operation of the optical disk apparatus according to
the fifth embodiment of the invention.

Figure 18 is a flowchart showing a continuation of the



the present invention. Figure 17 is a flowhart for expl aining |
(Beb ot 700

_adjustnent operation of the optical disk apparatus accordi ng

enbodi ment of the invention. Figure 18 is a flowhart showi ng a
continuation of the 5 SEP 2003 25 flowchart shown in figure Figure 19 is a
bl ock diagramillustrating a structure of an optical disk apparatus

~according to a sixth enbodi nrent of @i present invention. Figure 20 is a

flowmchart for explaining a |loop g n adjustnment operation of the optical

di sk ﬁg&??%}mggggﬁﬁjgkgmaéqﬁhe si xth enbodi nent of the invention. Figure

21 is a continuation of the flowhart shown in figure

opi i cal’ i BiEsohd it dcbloskyderan 1A fhrchaftetphle bEsP. BpngaF AMMEC | 008

adj ustment  operation of the conventional optical disk apparatus. BEST MODE
TO EXEGpERITIdEacerEifTg ONa sixthiambpdimephpbinedresent & sent i nventi on
will be described wth reference to the draw ngs. The enbodi nents

descri bed ppagearn® okl y fldwelsartatfoy ecapldining @ deept gaineatjwsimenhot
restricted to these enbodinents. (Enbodi nent

operation of the optical disk apparatus according to the sixth embodiment

{

of the invention.

Figure 21 is a flowchart showing a continuation of the flowchart
shown in figure 20.

Figure 22 is a block diagram illustrating a structure of a conventional
optical disk apparatus:

Figure 23 is a flowchart for explaining a loop gain adjustment

operation of the conventional optical disk apparatus.

BEST MODE TO EXECUTE THE INVENTION.

Hereinafter, embodiments of the present invention will be described
with reference to the drawings. The embodiments described here are only
illustrative and the present invention is not restricted to these
embodiments.

(Embodiment 1)

Hereinafter, a first embodiment of an optical disk apparatus
according to the present invention will be described with reference
to figures,

Figure 1 is a block diagram illustrating a structure of the

optical disk apparatus according to the invention, and the



Hereinafter, a first enbodiment of an optical disk apparatus agc5r3EBgﬂm%
the .present invention will be described with reference to figures. Figure
1 is a block diagramillustrating a structure of the optical disk
apparatus according to the invention, and the 2 5 SEP 2003 sane reference
nuneral s as those of the conventi @%al optical disk apparatus shown in
figure 22 denote the sane parts. figure 1, nunmeral 1 denotes an optical

pi ckup, nunmeral 2 denotes a spindle notor, nuneral 3 denotes an optical
dis nuneral 4 denotes an RF anplifier, numeral 5 denotes a phase
conpensating circuit, nuneral 6 denotes a conposing circuit,,6 nuneral 7
desahesrafBrAncenvemesa la sk rahose defiothe ganxepticydle@rricdbineral 9
denotes a m croconputer, nuneral 10 denotes a gain adjusting circuit,
nuatsial appadatoseshowlr il nigwre c2? t denaber he2Gagen®aEs- % servo part, and
nuneral 21 denotes a signal processing part having an optical disk type
det er ni pat Egguireans Axamekzd dptdemdtes canpoptdongs ipsekup | avurer&fht source
such as a |aser diode; optical conponents such as a collimator lens, an
obj egéhd€elens spdnddleamornd beameapiltsedenoties ayl iopdriiceadl diski a photo
detector having a photoreceiving part prescribed pattern and the |ike, and
t et £Tt A va@ehees an R \atipbyf bedj anumératt Sadenobest asiph@ge 1 detects

a reflected light of a | aser
compensating circuit, numeral 6 denotes a composing circuit,
nﬁmeral 7 denotes a D/A converter, numeral 8 denotes an A/D
converter, numeral 9 denotes a microcomputer, numeial 10
denotes a gain adjusting circuit, numeral 11 denotes a driving
circuit, numeral 20 denotes a servo part, and numeral 21
denotes a signal processing part having an optical disk type
determination means 22.

The optical pickup 1 comprises a laser light source such
as a laser diode; optical components such as a collimator lenms,
an objective lens, a polarized beam splitter and a cylindrical
lens; a photo detector having a photoreceiving part of a
prescribed pattern and the like, and the objective lens is
driven by a biaxial actuator (not shown).

The optical pickup 1 detects a reflected light of a laser
which is applied to a targe£ track of the optical disk 3
rotated by the spindle motor 2, and sends this detection signal
to the RF amplifier 4. The detection signal includes a
reproduction signal on the basis of a difference in the

quantity of a reflected light of a laser beam from the target

track at the reproduction, a focus error signal based on an



icku al ti h ich i ' .
i cku a i p pc eop Twiichis applied to a target trackéggé%?fgmB

.optical disk 3 rotated by the spindle notor 2, and sends this

signal the RF anplifier 4. The detection signal includes a reproduction
signal on the basis of a difference in the quantity of a reflected |ight of
a laser beamfromt e target track?ht the reproduction, a focus error
signal based on an 5 SEP 2003 astigmati sm net hod, a tracking error signal
based on a push- pull nethod, and address information based on a wobbling
groove. The RF anplifier 4 for exanple generates a RF signal from a sum
signal of a four-way split photodetector of the optical gicku 1, which
depstdgnaic semeidhedy |2 ghrarkénst RETOSt iSdanalyiRas el ahe RP“§?‘§nal i s
inputted to the signal processing part 21, and thereafter binarized and
supjiédt eetthedan BrRMadibness| AnfoAMprdess HarehRn the'PPRELNFNGIBRVCal di sk
type determnation 22 in the signal processing part 21 determ nes
The RF amplifier 4 for example generates a RF signal from

a sum signal of a four-way split photodetector of the optical

pickup 1, which detects the reflected light from the optical

disk 3. The RF signal is inputted to the signal processing

part 21, and thereafter binarized and subjected to an EFM

demodulation processing and the like. The optical-disk type

determination 22 in the signal processing part 21 determines

the type of the optical disk, by employing the reflected light

from the optical disk 3.

Further, the RF amplifier 4 generates a focus error (FE)
signal and a tracking error (TE) signal from the reflected
light from the optical disk 3. The FE signal is a signal which

is obtained by detecting a deviation of focus of the laser

emitted by the optical pickup 1 on the basis of the reflected

) light from the optical disk 3, and the TE signal is a signal

which is obtained by detecting a deviation of track of the
laser emitted by the optical pickup 1 on the basis of the

reflected light from the optical disk 3.

These signals are inputted to the servo part 20, and the
servo part 20 applies a driving signal to the driving circuit
11 to maintain focus and tracking states of an actuator

included in the optical pickup 1 in the optimum states, thereby

driving the actuator.



the type of the optical disk, by enploying the reflected |ight fi E
~optical disk 3. Further, the RF anplifier 4 generates a focus e?r 2ﬂ¥% @B
signal and a tracking error (TE) signal fromthe reflected I|ight fromthe
optical disk 3. The FE signal is a signal which is obtained by detecting a
devi ation of focus of the laser é&fitted by the optical pickup 1 on the
basis of the reflected Ilight fromthe optical disk 3, and the TE signal is
a signal which is obtained by detecting a deviation, of track of the |aser
emtted by the optical pickup 1 reflected Iight fromthe optical disk n the
basis the These signals are inputted to the servo part 20, and the servo
part 20TRBpFREYEa PALLy iy WNGHdes cthRePhHAF R AEMPENEATING ¢ BrFRiKt ai n
focus and tracking states an actuator included in the optical pickup 1 in

t he ©p¥i aemPsnarédng Rdveephasy ief ngheheontrodt systens g Joee 28 The
serve part 20 includes the phase conpensating circuit 5 for conpensating

t rompRSENGf CLEEuddnbrolansy dthengain adpustidngosimguditr 0 tf@r and the gain
adjusting circuit 10 for adjusting the gain. At the | oop gain adjustnent,

t kel jist oegnpbeegadnappl i es

At the loop gain adjustment, the microcomputer 9 applies
disturbance via the D/A converter 7 to apply the same to the
control system through the composing circuit 6, and a reply
signal obtained from the applied disturbance which-hés made the
circuit of the serve loop is inputted to the microcomputér 9
through the A/D converter 8.

The microcomputer 9 calculates a loop gain or a phase of
the control system by arithmetic, on the basis of the above-~
mentioned disturbance signal and reply signal, and the loop
gain is adjusted by the gain adjusting circuit 10.

Next, the loop gain adjustment operation which is
performed by the optical disk apparatus constructed as
described above according to this embodiment will be described
with reference to a flowchart in fiqure 2.

First, when the apparatus is started or a disk is inserted
(mounted), the spindle motor is turned ON and the laser is
turned ON (Step S1), thereby starting a spinup operation.

Next, a focus search operation is performéd (Step S2) and
an operation for determining the optical disk type is performed
(Step S3).

A method for determining the optical disk type will be



di sturbance via the DJA converter 7 to apply the sane to the ¢ n%ro
- systrem t hrough the conposing circuit 6, and a reply signal obtai QLR r 408
t he applied di sturbance which has nade the circuit of the serve loop is

i nputted to the m croconputer 9 through the A/D converter 8. The

m croconputer 9 calculates a |oop“fain or a phase the control system by
arithnetic, on the basis of the above- nentioned disturbance signal and
reply signal, and the loop gain is adjusted by the gain adjusting circuit
10. Next, the | oop gain adjustnment operation which is perfornmed by the
opti cal_ disk aﬁgaratus constructed as described above according to this
e3EMREht 167 | PeB&-described with reference to a flowchart in figure 2.
First, when the aEBaratus is started or a disk is inserted (r“)égfd)’ t he

spi ndl F¥Hotbr VBethepefheme dd thdeblerted 11ghhedT ROESES 1Y her eby
starting a spinup operation. Next, a focus search operation is perforned
( Srom $he PRESARCEPRFafPERTCS UetderiRTHILEFRY oPribapedi SEdmk s
perfornmed (Step S3). A nmethod for determ ning the optical disk type will 2
5 asERhE 0P Qos eseapthf (E8epefdl )i r themidioe ihehe rsfdecd@ckcted | ght
or not is judge fromthe presence or absence of a focus-error S-shaped
silgghlt tate flotsist bwar cht( $sejudyed tivadh theave is pe perisadedisiyht at
this time, it is judged that there is no optical disk
(Step S32) and the spinup operation is ended.
When there is a reflected light and it is judged that
w“) there is an optical disk, a judgement according to the
reflectance of the reflected light is made next (Step 833).
The reflectance is generally 70% or more in the case of CD-ROM,
65% or more in the case of CD-R, and 15-25% in the case of CD-
RW. Thus, when the reflectance is low the disk is judged to be
a CD-RW (Step S4), while when the reflectance is high the disk
is judged to be a CD-ROM or a CD-R.
.Next, it is judged on the basis of the reproduction signal
from the optical disk 3 whether ATIP (Absolute Time In Pre-
) groove) as time information which is modulated and added to
wobbling groove can be read or not (Step $35), and when it
cannot be read the disk is judged to be a CD-ROM (Step S3),
while when it can be read the disk is judged to be a CD-R (Step .
S6).
The type of the optical disk is determined and, in the
case of CD-ROM, the loop gain adjustment is performed (Step S7)

and the operation proceeds to the next processing. When the

disk is judged to be a CD-R or a CD-RW, the optical pickup is



(Step 532) and the spinup operation is ended. Wien there is a rgf e

“light and it is judged that there is an optical disk, a judgenZné%ﬁ#)%mB
according to the reflectance of the reflected light is nade next (Step
S33). The reflectance is generallé 70% or nore in the case of CO-ROV 65%
or nore in the case of CD-R and 38-25%in the case of CD RW Thus, when
the reflectance is lowthe disk is judged to a CO-RW(Step S4), while when
the reflectance is high the disk is judged to be a CD-ROMor a CD-R  Next,
it is judged on the basis the reproduction signal fromthe optical disk 3
whet her ATIP (Absolute Tinme In Pre groove) as time inforpation which is
ndeRde 28ekng REGYORERH AR5 idlesbARFan($ ePe-ﬁﬁ)ortHSP t&edo9), and when
it cannot be read the disk is judged to CD-ROM (Step 55), while when it can
begadhRdhBsEmeRt| 45 negé@rmcteua YR Q%%passelrhgh@ﬁ@echr @ opt i cal
disk is determ ned and, in the case of CD-ROM the |oop gain adjustnment is
peiforoper g iep BroaﬁédﬁhéﬂoﬁéﬁaMQﬁt[ﬁmﬁﬁﬁﬁsoﬂo the next processing. Wen
the disk is judged to be a CO-R or a CD-RW the optical pickup is 2 5, SEP
2003 3 ndelectipkianpwélilobel given dull an ear¢stehess) thtehémom@allabp gain
adjustnment is performed that area after the seek, and

adjustment is to be performed when the disk is judged to be a
CD-R or a CD-RW as described above.
Figure 3 shows a state of the optical disk in which

{“) prerecordéd areas and recorded areas exist. -

In figure 3, numeral 31 denotes an optical disk. Numerals
32, 33 and 34 denote an area of the optical disk 31,
respectively, which is shown in enlarged dimension; numeral 32
denotes an area where a prerecorded state has continuity,
numeral 33 denotes an area where a recorded state has
continuity, and numeral 34 denotes an area where prerecorded
areas and reéorded states are mixed with no continuity in the
disk state.

’”) When the loop gain adjustment is performed in an area such
as the area 34 where prerecorded areas and recorded areas mixed,
there is a possibility of movement to an area of a different
disk state during the adjustment. When the disk state is
changed, the gquantity of a reflected light from the optical
disk 31 is varied and an error signal amplitude of the servo
system is varied, resulting in a possibility that the adjusting
operation does not converge normally. Therefore, before the

loop gain adjustment, the optical pickup is made seek an area



the operation proceeds to the next operation. A description mj;*éﬁgﬁﬁiﬁﬁﬁ
-of an area where the |oop gain adjustnent is to be perforned e sk
is judged to be a CD-R or a CD-RWas described above. Figure 3 shows a
state of the optical disk in which prerecorded areas and recorded areas
exist. figure 3, numeral 31 denotell an optical disk. Nunerals and 34
denote an area of the optical disk 31, respectively, which is shown in

enl arged di mension; nuneral 32 denotes an area where a prerecorded state
has continuity, numeral 33 denotes an area where a recorded state has
continuity, and nunmeral 34 denotes an area where prerecorded areas and

r ewbeded esttdieds anrprevecerded hororesatidedi disk state hak state. Wien the

| oop gain adjustnment is performed in an area such as the area 34 where
precntanddd yar eawrlareb ridosrakesia ap2awheirecdthe tpremedardegdostabel hag of
novenent to an area of a different disk state during the adjustnent. Wen:
t heont $khudttyt ends thehaawpsd, 33 heheguenthey refoa dedlfl Isdetesl Baght from t he
optical disk 31 is varied and an error signal anplitude of the servo
systptineity, athd rdsan tiheg Jopp gaiai bdljusymendt itshepexrffarghedg operation
does not converge normally. Therefore, before the |oop gain adjustnent,

t he optHewkverGkurx iis mrdessaoky arhat eah2 308pPg2ade3 a3tjuwdtamenti t her a

prerecorded or recorded disk state has -continuity, such as the area 32
wheper 4 bofr eanc ded ek ethdded] Mten any optical disk is inserted.
Here,'the loop gain adjustment operation in this embodiment,
which can be executed for all recordable optical disks, will be
described hereinafter.

Figures 4 are cross sectional views illustrating
information areas of a recordable optical disk in a case where
the disk is completely prerecorded (figure 4(a)), a case where
session close is not performed after recording (figure 4 (b)),
and a case where session close is pefformed (figure 4(c})).

The information area is constituted, from the inner tracks,.
by a PCA (Poﬁer Calibration Area) where initial setting of

' ) power emitted by a ;aser is performed, a PMA (Program Memory
Area) where information of a start time and an end time of a
recorded track is recorded, and a program area (Program Area).
The PCA is further divided into two areas, a TA (Test Area) and
a CA (Count Area). |

Before the recording operation is started in the
recordable optical disk, an OPC (Optimum Power Control) is

performed in the TA of the PCA to obtain optimum recording

power. At this time, in the CA, the number of times of OPC is



continuity and the area 33 where the recorded state has conti a

. then the | oop gain adjustnent is perforned. However, IS necgg;gﬁgPtZQB
the | oop gain adjustment operation can be executed mhen any optical disk
is inserted. Here, the |oop gain adjustment operation in this enbodi nent,
whi ch can be executed for all recdXable optical disks, wll be described
hereinafter. Figures 4 are cross sectional views illustrating information
areas of a recordable optical disk in a case where the disk is conpletely
prerecorded (figure 4(a)), a case where session close is not perforned
after recording (figure 4(b)), and a case where session close is perforned
(fceuneed( ap) everey itimes nelée cOPar #a percommeid.ut ather r orhemethaner tracks,
by a PCA (Power Calibration Area) where initial setting power emtted by a

| aggEoiaiRg bperert ich AVA dPipgeamahinmehy Aeeairddiry ea rifloe nprognanf a
start tinme and an end tinme recorded track is recorded, and a program area

(PéfséamsA ed)rorhital POhisrhalk 16erofi yheded tiafto tine ammhsthe ae@A (Count
Area Test Area) and Before the recording operation is started in the

Qﬁgag¥etﬁgt¥éﬁoﬁﬁéﬂ<tfﬁbﬁxﬁh&cﬁhé”mﬁkgowerr@@@ﬁdﬁd is tiperPmaged in
the A of the PCA to obtain optimumrecording power. At this tine, in the

%‘& henapElet o gf dtdh Slsofa&?&iéngliysli&%@@% 33 eqentredh Upvevery tine the
I's perforne when t
time data is addltlonally written to the track.

After the recording operation, when the session close is
ff) performed, lead-out data (Lead Out) and lead-in dafa {Lead In)
are recorded on the optical disk. The Lead Out is additionally
written on the side of outer tracks of an area which was
recorded most recently, while the Lead In is recorded in a
lead-in area between the PMA and the program area ehown in
figure 4 when the session is the first session. TOC (Table Of
Contents) as the track information recorded in the PMA such as
the start time and the end time of the track are repeatedly
recorded in the lead-in area.
ft) That is, regardless of whether a prerecorded disk or a
recorded disk, the lead-in area of a disk which is not
subjected to the session close is completely prerecorded while
the lead-in area of a disk which has been subjected to the
session close is in a completely recorded state. That is,
there is no possibility that the prerecorded areas and the
recorded areas are mixed in the lead-in area, and the

continuity in the disk state is kept. Therefore, it is

suitable to perform the loop gain adjustment in the lead-in



. perfornmed, information of the start tine and the end tine of

recording operation is started and the recording to the prbgran%a5qﬁg ?NB
t he recorded

track and the like is recorded in the P and thereafter data is
additionally witten to the PVA every tine data is additionally witten to
the track. After the recordi ng opeggti on, when the session close is
performed, |ead-out data (Lead Qut) and |lead-in data (Lead In) are
recorded on the optical disk. The Lead out is additionally witten on the
side of outer tracks of an area which was recorded nost recently, while
the Lead In is recorded in a |lead-in area between the PVA and the program

ar g3 dipe fipytesédsvhen.t hqnsassistarts dd@réss68 6€Sshenlebd- (Table
O Contents) as the track information recorded in the PMA such as the

St qit Sl 1*hﬁlﬁﬂdmékgﬁsoﬁnhh%hterya%@rﬁaé&&?@&eﬂhYthéeQQ‘lIQ‘Ed in the
I'S

Iea -in area. regardl ess of "whether a prerecorded disk or a

%%?%‘Hfﬂh thge ! ozl NaARERSE! i@ ?fﬂ%dMHﬁ*9955@°?4 .subjected to the

seSS|on Gose 1s conp?gte |y prerecord le the lead-in area of a disk

uhi ch has, RYRD Uk S5hEFat 2ohNEcSERR AR gﬁaﬂ SadfuSchefR! ¢helne ecor ded

state. ere 1s no possibility that "t rerecorded areas and the

g?@o%g?:%tlgrcfasﬁ%aarp?p%'egs' Bcbbeaifgdzo nﬁ{eeaqﬁm doatABRKNUMNEN N the

erefore e to per orn1the | oop gain

ﬁﬁ%gg%%tgkgyahe | &2 dg 6%t§c§fpp§99§ %%é? éﬂgaéédftﬁ§e§E|QB Waile start

areas-var makers ey are recorded in
thg 2 lgf the lead-in area (for example, at 99:59:00) and the

next area (for example, an area starting from 00:06:00) is an
area different from the lead-in area, the optical pickup is
made move to an intermediate part of the lead-in area (for
example, an area in 99:30:00) at the seek before the loop gain
adjustment.

As described above, in the first embodiment, the loop gain
adjustment is performed in an arbitrary area, such as a lead-in
area or a lead-out area, where the prerecorded or recorded disk,

state has continuity, whereby the optical disk apparatus can

ﬂf) eliminate the possibility of movement to an area of a different

disk state during the loop gain adjustment and can make the
loop gain adjﬁstment converge normally.

(Embodiment 2)

Next, an optical disk apparatus which is provided with an
adjustment value storage means for storing a gain adjustment
value in the optical disk apparatus according to the first

embodiment will be described as a second embodiment with

reference to figures.



information, the final address is fixed at 99:59:7 the seek opgrBtSeh 2803
.the |oop gain adjustnent in the optical disk apparatus according to the
first embodi ment, when the position of the optical pickup after the seek
is at an end part of the lead-in area (for exanple, 00) and the next area
(for exanple, an area starting frog00:00:00) s an area different fromthe
| ead-in area, the optical pickup is 33 99:59 nade nove to an internedi ate
part of the lead-in area (for exanple, an area in 99 adjustnent. 30:00 the
seek before the loop gain As described above, in the first enbodinment, the
| oop gain adjustnment is perforned in an arbitrary area, such as a lead-in

area or g du@adl-Oui s aseplovkedgayliamprianesanceding theovpedcdilsdisit ate has
continuity, whereby the optical disk apparatus can elimnate the

pO%nglaiﬂait% ofcdBYEIEYt the predkdd ahverdifderentn dighkrstste during the
| oop~gai n adj ustment and can make the |oop gain adjustnment converge
af gﬁ%k%ﬂ.ﬁEW@%%E@@tag)oﬁ%i&alaﬁiﬁﬂhbﬁmndﬂé¥aPp@aﬂéhaﬁeéhhCh i's provided
spindle motor, numeral 3 denotes an optical disk, numeral 4
denotes an RF amplifier, ﬁumeral 7 denotes a D/A converter,
numeral 8 denotes an A/D converter, numeral 9 denotes a
microcomputer, numeral 11 denotes a driving circuit, numeral 20
‘") denotes a servo part, numeral 21 denotes a signal ﬁfocessing
part having an optical disk type determination means 22 and a
recorded/prerecorded determination means 23, numeral 24 denotes
an adjustment value storage means having a first adjustment
value storage means 24a and a second adjustment value storage
means 24b, and numeral 25 denotes a switch. |
Figures 6 and 7 are flowcharts for explaining a loop gain

adjustment operation performed by the optical disk apparatus

according to the second embodiment.

) Hereinafter, a loop gain adjustment method of the optical
disk apparatus according to the second embodiment will be

described with reference to these figures.

First, when the apparatus is started or a disk is inserted
(mounted), the spindle motor is turned ON and the laser is
turned ON (Step S1), thereby starting a spinup operation. Next,
a focus search operation is performed (Step S2) and
determination of the optical disk type is performed (Step S53).

Though it is assumed that this optical disk type determination



adj ust nrent val ue storage neans for storing a gain adjustnent vgléeSER gW@
optical disk apparatus according to the first enbodinent will be described
as a second enbodinment with reference to figures. 2 5 SEP 2003 34 Figure 5
is a block diagramillustrating the optical disk apparatus according the
present invention. In figure 5, na@feral 1 denotes an optical pickup,
nunmeral 2 denotes a spindle notor, nuneral 3 denotes an optical disk,
nuneral 4 denotes an RF anplifier, nunmeral 7 denotes a D/ A converter
nuneral 8 denotes an A/ D converter, nuneral 9 denotes a m croconputer,
nuneral 11 denotes a driving circuit, nuneral 20 denotes a servo part,
numtthod 1i dethees ames iagnalh air abesst ilged pant thevifrigsan emiiadiatentt sk t ype
determ nati on neans 22 and a recorded/prerecorded determ nation neans 23,

nungiel n@¥heenods eaotareadiriste@ntto/athies st or age means having a first
adj ustment val ue storage neans 24a and a second adjustnent val ue storage

nmeans 24fheantheusptikalds ddenotietsartsed t £ thegupedicaladdsk are flowcharts
for explaining a | oop gain adjustnment operation perfornmed by the opti cal

di HoRPPaE @S Ubs ag60kenAA 0 thdes er L rofogs aept 55 )Hertienaldss ga@ihoop
gai n"adj ustment nethod the optical disk apparatus according to the second

emufjBithet | bpef8eEbhPed Well oreier] e(E?@edLBOSW?eéﬁdf it@enethd i rst, when the
apparatus Is started or a disk is inserte

operation proceeds to the next operation. When the optical

disk inserted in the optical disk apparatus is determined to be

a CD-R or a CD-RW (Step S6 or S4), it is determined whether a

recorded area exists in the optical disk or not, by the

recorded/prerecorded determination means 23 in the signal

processing part 21 (Step S8).

While the method for determining whether there is a .
recorded area or not of the optical disk apparatus according to
the embodiment will be described hete, this methoqd is

illustrative and the present invention is not restricted to

this.

) In the optical-disk apparatus according to the embodiment,
after the type of the optical disk is determined, a tracking

" servo is turned OFF and only a focus servo is turned ON. 1In
this state, the optical pickup is made seek fof example from
the innermost track to the outermost track of the optical disk,
to observe a RF signal. At this time, when no recorded area is
included in the optical disk the RF signal is constant, while
when the disk is one in which prerecorded areas and recorded

areas exist as shown in figure 8 the level of the signal is



(mounted), the spindle notor is turned ON and the laser is tur@pg sﬁ?(gmgp
.Si), :thereby starting a spinup operation. Next, a focus search "ope i

is perforned (Step S2) and determination of the optical disk type is
performed (Step S3). Though it is assunmed that this optical disk type
determnation 2 5 SEP 2003 5 nethoglei s the sane as that described the
method is not restricted to this. the first enbodi nent, Wen the optical
disk inserted in the optical disk apparatus is determ ned to be a CD ROV
(Step S5), the loop gain adjustnent operation is perfornmed (Step S7) and
then the operation proceeds to the next operation. Wen the optical disk
| nslettred sel thecapse cehedgaknappgr attus hes réefilesat e®@dl ighbei€D- R or a CD-RW
(Step S6 or S4), it is determ ned whether a recorded area exists in the

optre@atcedi sin ahéotecdydédeareacasdesnpaeieRl aidlathésepeeresatrdea neans 23 in
the signal processing part 21 (Step S8). While the nethod for determ ning
whgt-Bgr, there is a recorded area or not of the optical disk apparatus
according the enbodinment will be described here, this nethod is

1T ustrehugs b e pFresentthR¥EAbIANvhIuROt restddeted thli pash the
optical disk apparatus according to the embodiment, after the type of the
opbkcal reirelkent ARSIt drréf L §8CKhBYn in figure 9, it can be
determined that the area is a prerecorded area when the signal
level is larger than A, while it can be determined that the

f“) area is a recorded area when the signal level is equal to or

smaller than A.

At this time, the signal level is binarized on the basis
of the threshold value A, thereby setting a determination
signal 40, which is High in prerecorded areas and Low in
recorded areas, as shown in figure 9.

When the above-mentioned determination of the presence or
absence of recorded areas in the optical disk is ended (Step
S9%9) and it is determined that no recorded area is included, the
1i) loop gain adjustment operation is performed (Step S10) and the
operation proceeds to the next operation. When it is
determined that any recorded area exists, the optical pickup is
made seek the recorded area, thereby performing the loop gain
adjustment.

When the loop gain adjustment is performed in the recorded
area (Step S11), the adjustment value is stored in the first
adjustment valﬁe storage means 24a provided in the adjustment

value storage means 24 which is constituted by a memory such as
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adjustment value storage means 24b provided in the adjustment
_. value storage means 24 (Step S14). '

: ? When the loop gain adjustment and other adjusting
operations are completed, the operation proceeds to a
reproducing or recording ope;ation (Step S15).

When the optical disk inserted in the optical disk
apparatus according to this embodiment is a recordable optical
disk, the optical disk apparatus changes over the switch 25
according to the state of the area where the optical pickup
operates; i.e., whether the area is prerecorded or recorded,
and reads the first or second adjustment value. Then, the read
value is set in the gain adjusting circuit in the servo part 20,
thereby starting the operation (Step S16).

The prerecorded/recorded determination means 23 constantly.
monitors the disk state while the optical disk apparatus is
operating (Step S17) and, when the disk state is changed and

the determination signal 40 is varied, notifies the

microcomputer 9 that the disk state has been changed (Step

S171).
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m croconputer 9 (Step S12 Wien the | oop gain adjustnment in the reco
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DS i oL oy d in_the optical disk apparatus according to this

g%ggié%%ﬁ&sé aq“s‘?re%_%?'&’é%fe optical disk, the optica:c ?szafgga\r,\ﬁt us

changes Oie%fggiEHE&&%E%Silfgggégkgggt% ;@iéﬁéﬁéz(Lf the optical
disk apparatus according to this embodiment is the same as that
in figure 5 which is employed for the description of the
optical disk apparatus according to the second embédiment, and
thus its description will be omitted here.

The loop gain adjustment operation of the optical disk
apparatus according to the third embodiment will be described
with referencé to flowcharts in figures 10 and 11.

First, when the apparatus is started Oor an optical disk is
inserted (mounted), the spindle motor is turned ON and the
laser is turned ON (Step S1), thereby starting a spinup
operation. |

Next, a focus search operation is performed (Step S2) and
determination of the optical disk type is performed (Step S3).
This optical disk type determination method is the same as that
described in the first embodiment, while any methods other than
this can be carried out.

when the inserted optical disk is determined to be a CD-
ROM (Step S5), the loop gain adjustment Operation is performed

and then the operation proceeds to the next operation.

When the type of the optical disk is determined to be a




[ [ [ the area is prergco d
optical pickup operates, i.e., whether % -ﬁ
?égoﬁdgd,p and rgads the first or second adjustnent val ue. The@, tég raﬁé

value is set in the gain adju ti s ng circuit in the servo part thereby

starting the operation (Step S16). T prerecorde?lreﬁordeg_ggfearlﬂation
nitors the disk state while the opti
Aty ConSth;LgiingD(Step S17) and, when the disk state is changed and

?ﬁgaggtgfn;ﬁation signal 40 is varied, notifies the nicrggonpg%g:n?thgat
the di sk state has been changed (Step $S171). 5 SEP 2003 pe 0 ne
(Program Menory Area), the op
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t he s@mplateﬂba&hen-the optical pickup is made seek a prerecorded
area, thereby performing the loop gain adjustment (Step S13).
When the loop gain adjustment is performed in the prerecorded
area, the adjustment value is stored in an area as the second
adjustment value storage means included in the adjustment valye
_ storage means 24 as a second adjustment value (Step S14).
j~) When the loop gain adjustment and other adjusting
operations are completed, the operation proceeds to a
reproducing or recording operation (Step S15).

When the inserted optical disk is a recordable optical
disk, the optical disk apparatus according to this embodiment
changes over the switch 25 according to the disk states, iji.e.,
whether the operation area is prerecorded or recorded, and
reads the first adjustment value or the second adjustment Qalue
from the adjustment value storage means 24. Then, the value is

’) set in the gain adjusting circuit in the servo part 20, thereby
starting the operation (Step S16).

While the optical disk apparatus is operating, the
prerecorded/recorded determination means 23 constantly monitors
the disk state (Step S17) and, when the disk state is changed
and the determination signal 40 is varied, notifies the

microcomputer 9 that the disk state has been changed.

When the microcomputer 9 receives the notification of




in figure 5 which is enployed for the description of the Optiggb Séﬁ§&03
~apparatus according to the second enbodi nent, and thus its de | PEN

will be omtted here. The | oop gain adjustnent operation of the optical

di sk apparatus according to the third enbodinent will be described wth
reference to flowharts in figures,J0 and 11. First, when the apparatus is
started or an optical disk is inserted (nounted), the spindle notor is
turned ON and the laser is turned ON (Step Si), thereby starting a spinup
operation. Next, a focus search operation is performed (Step S2) and
determ nation of the optical disk type is perfornmed (Step S3). This
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the operation proceeds to the reproducing or recording

operation (Step S18).

The method for determining whether an area is prerecorded

or recorded during the operation is carried out here on the

basis of changes in a reflected light from the optical disk as

the above-mentioned method by which the presence or absence of

the recorded area is determined, but it is not restricted to

this. |

As described above, in this embodiment, the loop gain

adjustment is performed in both of the prerecorded area and the

recorded area. Therefore, even when the states of the servo
~;) system in the prerecorded area and the recorded area are made
greatly different from each other due to changes in the disk
state, the influence can be eliminated by changing over the
adjustment value. Besides, when the optical disk is a
recordable optical disk at the start of the optical disk
appaiatus or insertion of the optical disk, the presence or
absence of recorded areas can be determined from the PMA,

whereby the optical disk apparatus can easily determine the

presence of absence of recorded areas.



area, the adjustnment value is stored in an area as the second ] b> g ”
-val ue storage neans included in the adjustnent value t s orage agé gﬁm S

a second adjust nent value (Step S14). Wen the | oop gai n adjustnent and

ot her adjusting operations are conpleted, the operation proceeds to a
reproducing or recording operationgStep S15). \Wen the inserted optical
disk is a recordable optical disk, the optical disk apparatus according to
this enbodi ment changes over the switch 25 according to the disk states,
i.e., whether the operation area is prerecorded or recorded, and reads the
first adjustnment value or the second adjustnent value fromthe adjustnent
Vakﬂﬁbéﬁﬁﬁéﬂﬁ ans 24. Then, the value is set in the ain ad ti g jus ng
citfcurt 1n the servo part 20, thereby starting the operation (Step S16).

Wil e tje ppt Bﬁa'orgjéi%%ﬁp&féﬁt 42 PR’ Al {dGHrdv RI&E O eR/ aecor ded
det ermi nat1'dn meanis 23 constantiy nonitors the disk state (Step S17) and,
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microcompute£ in the optical disk apparatus described in the
second or third embodiment will be described as a fourth
embodiment with reference to figures.

Figure 13 is a block diagram illustrating the optical disk
apparatus according the embodiment. In figure 13,-numeral 1
denotes an optical pickup, numeral 2 denotes a spindle motor,
numeral 3 denotes an optical disk, numeral 4 denotes an RF
amplifier, numeral 7 denotes a D/A converter, numeral 8 denotes
an A/D converter, numeral 9 denotes a microcomputer, numeral 11
denotes a driving circuit, numeral 20 denotes a servo part,
numeral 21 denotes a signal processing part having an optical
disk type determination means 22 and a recorded/prerecorded
determination means 23, numeral 24 denotes an adjustment value
storage means, numeral 26 denotes a correction value storage
means, and numeral 27 denotes an arithmetic means.

Figures 14 and 15 are flowcharts for explaining the loop
gain adjustment operation performed by. the optical disk
apparatus according to this embodiment.

Hereinafter, the operation of the optical disk apparatus

according to this embodiment will be described with reference

to these figures.

First, when the optical disk apparatus is started or a



m croconputer 9 that the disk state has been changed. When thej 7
‘m croconputer 9 receives the notification 5 SEP 2003 42 changes i?l%ﬂ% gg%k
state fromthe prerecorded/recorded determ nation nmeans 23, it changes
over the switch 25 in accordance with the determ nation signal 40 and
re-sets the adjustnent value in thetgain adjusting circuit. Wen the
operation of re-setting the gain adjustnent value is conplete the
operation proceeds to the reproducing or recording operation (Step S18).
The nethod for determ ning whether an area is prerecorded or recorded
during the operation is carried out here on the basis of changes in a

refieskeds| igblerftead) tite afppisdl e dhékoas ikheudin@de -Ooreindnekde nkased by
whi ch the presence or absence the recorded area is determned, but it is

notjgeshrheliedn (sitep Al Yeseiébsrly aboxeting hhispiifpdperdtiéhe | oop gain
adjustnment is perfornmed in both of the prerecorded area and the recorded

area. Theegtor 8, rewe’ wanirdihe @é@ﬁo@fiéhgeﬁbme@yﬁssx%pi@zshsnd
prerecorded area and the recorded area are made greatly different from
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el imnated by changing over the adjustnent val ue. Besides, whe
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I eGUdeh AL £850fitReRRodCisy PHE G {L M4 NenfMdescribed in the first
embodiment, but it is not restricted thereto. |
Tm) When the inserted optical disk is determined fo be a CD-
ROM (Step S5), the loop gain adjustment operation is performed
{Step S7) and the operation proceed to a reproducing operation
(Step S43). When the optical disk is determined to be a CD-R
or a CD-RW by the optical disk type determination (Step S6 or
S4), the optical pickup 1 is madé seek a previously set area
(Step S31), thereby performing the loop gain. adjustment (Step
S$32). Here, the previously set area at the loop gain
adjustment is assumed a lead-in area described in the first
) embodiment.

When the loop gain adjustment is performed, an adjustment
value is stored in the adjustment value storage means 24
included in a memory means such as a RAM in the microcomputer 9.

At this time, the optical disk apparatus determines
whether the area where the loop gain adjustment has been
performed is prerecorded or recorded (Step $33). It is assumed

that the area determination method is the same as that

described in the second embodiment.



whereby the optical disk apparatus can easily determne the preskrc8E8s 200!
absence of recorded areas. 2 5 SAP 2003 43 Enbodi nent Next, an optical disk
apparatus which is provided with a correction value storage neans and an
arithmetic means in the mcroconputer in the optical disk apparatus
described in the second or third enbodinent will be described as a fourth
enbodi ment with reference to figuresggFigure 13 is a bl ock diagram
illustrating the optical disk apparatus according the enbodinent. In

figure 13, ner.al en . an tical  plckup,,: I eno
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method at the loop gain adjustment.

-

“) As the result of carrying out the operation area determination
method, when it is determined by the prerecorded/recorded
determination means 23 that the area where the
reproducing/recording operation is performed has a different disk
state from that of the area where the loop gain adjustment has been
performed (Step S35), the prerecorded/recorded determination means
23 notifies the microcomputer 9 that the disk state is changed.

When the microcomputer 9 receives the notification telling that
the optical disk state is changed (Step S36}, it outputs a gain
correction value stored in the correction value storage means 26
included in a memory means such as an RAM which constitutes the
microcomputer 9, and adds/substracts the gain correction value
to/from the adjustment value obtained in the loop gain adjustment by
the arithmetic means 27 (Step S37 or S38).

In the correction value storage means 26, a positive gain

correction value is previously set. The gain correction value



these figures. First, when the optical disk apparatus is startez r 3 ﬁEP
-2003:44 disk is inserted, the spindle notor is turned ON and th ﬁéﬁg? 0
turned ON (Step Si), thereby starting a spinup operation. Next, a focus
search operation is perfornmed (Step S2) and then determ nation of the
optical disk type is perforned (Stgg S3). Here, it is assuned that the
optical disk type determ nation néethod is the sane as that described in
the first enbodinent, but it is not restricted thereto. Wen the inserted
optical disk is determned to be a CO- ROM (Step S5), the |oop gain

adj ustment operation is performed (Step S7) and the operation proceed to a
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(Step S33). It is assuned
adjustment value, so that the loop gain is increased by 3[dB]

(Step S39).

ii) On the contrary, when the loop gain is in an increasing
state, that is, when the disk state at the loop gain adjustment
is in a recorded area and is in a prerecorded area at the
operation, the arithmetic means 27 subtracts the correction

value from the adjustment value, so that the loop gain is

decreased by 3[dB] (Step S39).

The adjustment value set by the arithmetic is set in the
gain adjusting circuit in the servo part 20, thereby starting
the operation (Step S40).

i;)' The prerecorded/recorded determination means 23 constantly
monitors the disk state while the optical disk apparatus is
operating and, when the disk state is changed and the
determination signal 40 is varied (Step S41), notifies the
microcomputer 9 that the disk state has been changed.

When the microcomputer 9 receives the ndtification of the
change in the disk state from the prerecorded/recorded
determination means 23, it changes over the arithmetic means 27

in accordance with the determination signal 40 in the



that the area deternination method is the same as that describedbhi 8EPh2003
- second enbodi nent. 5 SEP 2001 45 After the determ nation operation, the
optical pickup 1 is made perform seeking, then the disk state in an area
where a reproducing/ recording operation is to be perforned is nonitored,
and it is determ ned whether the grea is prerecorded or recorded (Step
S34). Also in this case, it is assuned that the determ nation of the disk
state is performed in the same manner as in the determ nation nethod at
the | oop gain adjustnent. As the result of carrying out the operation area

deternination met hod, when it is determ ned by the prerecorded/ recorded
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value. Therefore, it is unnecessary to perform the loop gain
adjustment in both-of the prerecorded area and the-recorded
area, and even when the states of the servo system in the
prerecorded area and the recorded area are made greatly
different from each other due to changes in the disk state the
influences can be reduced by changing over the gain correction
value, resulting in an optical disk apparatus which always has
a stable servo system.

(Embodiment 5)

Next, an optical disk apparatus which is provided with
plural correction value storage means in the optical disk
apparatus according to the fourth embodiment will be described
as a fifth embodiment with reference to figures.

Figure 16 is a block diagram illustrating the optical disk
apparatus according this embodiment.

In figure 16, numeral 1 denotes an optical pickup, numeral
2 denotes a spindle motor, numeral 3 denotes an optical disk,
numeral 4 denotes an RF amplifier, numeral 7 denotes a D/A

converter, numeral 8 denotes an A/D converter, numeral 9



2 5 SEP 2003 46 is set at 3[dB] here. Wen the loop gain is in 3 §e3fFR240hg

- state when the optical disk apparatus starts its operation, that is, when

the disk state at the loop gain adjustnment is in a prerecorded area and is
in a recorded area at the operation, the arithnmetic neans 27 adds the
correction value to the adjustnert8 value, so that the loop gain is

I ncreased by 3[dB] (Step S39). On the contrary, when the loop gainis in
an increasing state, that is, when the disk state at the | oop gain
adjustnment is in a recorded area and is in a prerecorded area at the
operation, the arithnmetic means 27 subtracts the correction  value fromthe
adfesabtrest avalicrocmpitaer ; heuneopl gal ndepotésc feaidd M0 FHBFULSrep S39).
The adjustnent value set by the arithnmetic is set in the gain adjusting

ci pametrailn 20helesertes parse?do pact ebpuseznaii 2 demetgseratsbanddt ep S40) .
The prerecorded/recorded determ nati on nmeans 23 constantly nonitors the

di pkoakaka nghipaatt hmvaipid ca cpskcabpdiskusype depmraninat tow, meABR t he
disk state is changed and the determ nation signal 40 is varied (Step
$43%, anat bf iregsoid@ed /Prevsorpdédrdéttmmtinhhdoti meastsat2s hasumeral changed.
When the mcroconputer 9 receives the notification of the change in the

di 5k gbabeekr am Llaguytaracoreetiic esosdede fehasy mmeralne2fs 23, it

changes over the arithmetic nmeans 27 in accordance with the determ nation
Si gBRbté8 hnftiket correction value storage means, numeral 26b

denotes a second correction value storage means, numeral 27

denotes an arithmetic means, and numeral 28 denoteé a switch.

Hereinafter, an operation at loop gain adjustment of the
optical disk apparatus constituted as described above according
to this embodiment will be described with reference to
flowcharts in figures 17 and 18.

First, when the optical disk apparatus is started or a
disk is inserted (mounted), the spindle motor is turned ON and
the laser is turned ON (Step S1), thereby s;arting a spinup
operation.

Next, a focus search operation is performed (Step S2) and
determination of the optical disk type is performed (Step S3).
It is assumed here that the optical disk type determination
method here is the same as that described in the first
embodiment.

Whén the inserted optical disk is determined to be a CD-
ROM (Step S5), the loop gain adjustment operation is performed

(Step S7) and then the operation proceeds to a reproducing

operation (Step S43). When the optical disk is determined to
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-arithnmetic again and re-set the adjustnent value in the gain adjusting

circuit (step S42), and thereafter resunmes the operation (Step S43). As
descri bed above, the optical disk apparatus according the fourth

enbodi ment previously sets the gai#9correction value. Therefore, it is
unnecessary to performthe | oop gain adjustnent in both of the prerecorded
area and the recorded area, and even when the states of the servo system
in the prerecorded area and the recorded area are made greatly different
fromeach other due to changes in the disk state the influences can be

r egleced dp-x hangi NgDORW! (Ekepydion oxoradect itdre opt iealrpiakupngsi n an
optical disk apparatus which always has a stable servo system (Enbodi nent

5) n¥@pd stk WipEeticuskyapper alrea WEtED iS3 1y pvaniédthenhthel dosp
correction value storage neans in the optical disk apparatus according to

thg;afiqluratd’jlféﬂ?ﬁ&imﬂé %jei:tomeaes(ertié@mza)s. a fifth enbodiment with
re |

erence to figures. gure 16 is a block diagramillustrating the optical

di sk appaiRiife aC6SH diAint BHYuSHRMTENR pdrfdimed ¢ e adiaszimentdenot es
an optical pickup, nuneral 2 denotes a spindle notor, nuneral 3 denotes an

opLi§le disSkto {2 tHed889L8S MR tRy AT ifiGFagounBsans Indendess a D/ A
converter, numeral 8 denotes”an A/ D converter, nuneral 9
in a memory means such as a RAM in the microcomputer 9. The
previously set area at the loop gain adjustment here is assumed
a lead-in area described in the first embodiment..

At this time, the optical disk apparatus determines
whether the area where the loop gain adjustment has been
performed is prérecorded or recorded (Step S33). A method for
determining the area is the same as that described in the
second embodiment, which employs a reflected light from the
optical disk.

After the determination operation, the optical pickup 1 is
made perform seekiné, the disk state of an area where a
reproducing/recording operation is performed is monitored, and
if is determined whether the area is prerecorded or recorded
(Step S34). Also in this case, the determination of the disk
state is performed for example in the same manner as the
determination method at the loop gain adjustment.

As the result of carrying out the operation area
determination method, when it is determined in the

prerecorded/recorded determination means 23 that the disk

states are different between the area where the
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ccircuit, nuneral 20 denotes a servo part, nuneral 21 denotes a signal
processi ng part having an optical disk type determ nation neans 22 and a
recor ded/ prerecorded determ nati on means 23, nuneral 24 denotes an

adj ust rent val ue storage neans, nub@ral 26a denotes a first correction

val ue storage neans, nuneral 26b denotes a second correction val ue storage
means, nuneral 27 denotes an arithnetic neans, and nuneral 28 denotes a
switch. Hereinafter, an operation at |oop gain adjustnment of the optical

di sk apparatus constituted as descri bed above according to this enbodi nent

mﬁ&bpggdﬂaiﬁg;xﬁbaWdhngebpeea&doﬁIﬂmmyﬁnﬁqrmedfagdrbhelaraﬁdwﬂﬁrqﬁrst,
when the optical disk apparatus is started or a disk is inserted

(Mpwat @dop (i B RAASE StiBhEr has beerepe@icamkd t (eteépssd5)s tiened ON (Step
S1), theréby starting a spinup operation. Next, a focus search operation

I s P@%@b@%d&&ﬂ:ﬁi’édaﬂém@mﬁ%ﬁw meanef Zhenopifias thek type is
peP ormed (Step S3). It is assunmed here that the optical disk type

dﬁ@%ﬁ%%ﬁﬁiem heshbetBel aikike staiR 4% Wmaingledcribed in the first
enbodi ment.” When the inserted optical disk is determned to be a CO- ROM

hen? Eveal p A ottLoagin, Tcrcint ey (21 mEn (S 0 v
thgeQPELEAnfistat s WA FhBCHptical disk apparatus starts its
operation, that is, when the disk state at the loop gain
adjustment is in a prerecorded area and an area at-the
operation is a recorded area (Step S36), the switch 28 selects
the first correction value storage means 26a (Step S51) and the
arithmetic means 27 adds a gain adjustment value in the
adjustment value storage means 24 which is obtained by the loop
gain adjustment and the first gain correction value (Step S53).
Oon the contrary, when the loop gain is in an increasing state,
that is, when the disk state at the loop gain adjustment is in
a recordéd area and is an area at the operation is an
4') prerecorded area (Step $36), the switch 28 selects the second
correction value stofage means 26b (Step S52) and the
arithmetic means 27 adds a gain adjustment value in the
adjustment value storage means 24 and the second gain
correction value (Step S53). Here, plural positive gain

correction values such as 2[dB] are set in the first correction

value storage means 26a, and plural negative gain correction

values such as -3[{dB] are set in the second correction value

storage means 26b, respectively.



2 5 SEP 2003 49 be a CD-R or a CD-RW(Step S6 or S4), the optica) pigEeup)(is
made, seek a previously set area (Step S31), and then the loop gain
adjustnment is performed (Step S32). Wien the | oop gain adjustnent is
perfornmed, the adjustnment value is stored in the adjustnent val ue storage
means included in a nmenory neans such as a the m croconputer 9. The
previously set area at the | oop gai gfdjustment here is assumed a lead-in
area described in the first enbodinent. At this time, the optical disk

appar at us termnes whefher the area re the |loop gain adjustnment has
boon * per t dIRBANCARE: ePct bRdBs toRsThcD Pl arbicahas s ReBRbdtisopT
determ ning the area is the same as that described in the second
enmbodichsna ctgmisticsmsifoyre spacdivecmeakerght diskom tafesolipe cerlwesk ofaft er
the determ nation operation, the optical pickup 1 is nmade perform seeking,
t he dicHamsges dnothangaiteanahebe differeptioiahgtasesr wiegeoflee agaion iss
performed 1's nonitored, and determ ned whether the area is prerecorded or

recor @'ﬁéréés?g% fg@a- thd Sg:afrp ighaécpﬁéﬁn herdetersmdathenogiddiedad gk

state 1's per for exanple Int sa manner as the determ nation

R N Lo S A A R R T

DT e olaes of diferent absolute values, with previously considering of
those as described above. It is of course possible to set gain
correction values of the same absolute values and to perform the
same gain correction as that in the fourth embodiment.

When the gain correction process is performed, the
adjustment value which is newly obtained by the arithmetic means
27 is re-set in the gain adjusting circuit in the servo control part
20 (Step S39), and then the operation is started (Step S40). The
prerecorded/recorded determination means 23 constantly monitors
the disk state while the optical disk apparatus is operating and,
when the disk state is changed and the determination signal 40 is
varied, notifies the microcomputer 9 that the disk state is
changed.

When the microcomputer 9 receives the notifigation of
change in the disk state from the prerecorded/recorded
determination means 23 (Step S41}, it changes over the switch 28
in accordance with the determination signal 40 in the

prerecorded/recorded means 23 to perform arithmetic again in

the arithmetic means 27, re-sets an adjustment value in the
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reproduci ng/recording operation is perforned and the area where 2t%é*¥%3ﬂ
gai n adj ustment has been performed (Step S35), the prerecorded/recorded
determ nation neans 23 notifies the mcroconputer 9 that the disk state is
changed. Fromthis notification, wen the loop gain is in a decreasing
state when the optical disk apparatus starts its operation, that is, when
the disk state at the loop gain adjustnent is in a prerecorded area and an
area at the operation is a recorded area (Step S36), the switch 28 selects
the first correction value storage neans 26a (Step 551) and the arithnetic

Megasn23d3Wet ihPal irafitistsesp Sabye band hhersd itstmerie veperationage
means 24 which i's obtained by the loop gain adjustnment and the first gain

cossepbhamewl (W dpotea3 )S53) . On the contrary, when the loop gainis in an
increasing state,  that is, when the disk state at the | oop gain adjustnment

IS in g acarded,qf ehd@Ad, | Sn afh#scanBbdiR@mpenaid ajais an  prerecor ded
area (Step S36), the swtch 28 selects the second correction val ue storage

m?&fréé@i&ﬁt %&%)ié:}r%é\ﬁ:‘ouéi*tg%ﬁi CTRRIRF e Adds @ gai n adj ust nent
va e adj

ue rnt ust mert val ue storage neans 24 and the second gain

CO&%&%@E%%@' e Geh#RrirPhe *f‘é(g? Qé%abdaﬁ%it&défﬁ: aRith DErEREtion val ues

suc [ are“set In the fir orrectifon value storage neans 26a, and
Plaral - 0s9ablV g adl %dﬁ”ﬂﬁgnfégbrd@éu§§e§9CQH§%éﬁ§(Eﬂ peisgl afskhe
second-correction val ue
apparatus which always has a stable servo system can be
{i) obtained in which even when the states of the servo system in
the prerecorded area and the recorded area are made greatly

different from each other due to changes in the disk state, the

influence can be reduced by changing over the gain correction

value.

(Embodiment 6)

Next, an optical disk apparatus which is provided with
three adjustment value storage means and an arithmetic means in
the microcomputer in the optical disk apparatus according to

::) the fifth embodiment will be described as a sixth embodiment
with reference to figures.

Figure 19 is a block diagram illustrating the optical disk
apparatus according this embodiment.

In figure 19, numeral 1 denotes an optical pickup, numeral
2 denotes a spindle motor, numeral 3 denotes an optical disk,
numeral 4 denotes an RF amplifier, numeral 7 denotes a D/A
converter, numeral 8 denotes an A/D converter, numeral 9

denotes a microcomputer, numeral 11 denotes a driving circuit,
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characteristics of the optical disk apparatus or characteristic

respective nmakers' di sks, absolute val ues changes in the gain may be
different in the cases where the gain is increasing and the gain is
decreasing. Therefore, the optical disk apparatus according to this
enbodi nent can set gain correction v %ues of different absol ute val ues,
with previously considering those as descri bed above. It is of course

possible to se ain orrection values of the s bsol ute val.ues and to
Dor 1 oth BT Alo b GERATEorReSETEN. RETEhalUMCTHe 4 buleROABoM MADAhen
the gain correction process is perforned, the adjustnent value which is
new y motsicEissdogbpartehavingnani opteemb dizk typeedsterimnafitogameanlsust i ng
circuit in the servo control part. 20 (Step S39), and then the operation

is stard ethd ShefehAed fPLerdiGf BT dethrAeRa tios dakany PE | guRaag 23
constantly nonitors the disk state while the optical disk apparatus is

oper abi g fe%ﬁg el skash 8l fdist %qngegw;{afg%gﬁagﬁ er{lgglg&gﬂ 4 gnal 40

is varie i'es the croconput er I'SK’s I'S” ¢hanged.
notification change in the disk state

7t om AT S RIS 2O RERIaIt: G BRERE U585 ( Sumpen) 34¢
changes over the switch 28 in accordance with the determ nation signal 40
i n t hdensrtese@othérd radbastemtavalpg stopage oneaars t Al ituagerald® t he
arithnmetic means 27, re-sets an adjustnent value in the

denotes an arithmetic means.

Hereinafter, an operation of the optical disk apparatus
according to this embodiment will be described with reference to
operation flowcharts at loop gain adjustment of the optical disk
apparatus according to this embodiment shown in figure 19, 20
and 21.

First, when the optical disk apparatus is started or a disk is
inserted (mounted), the spindle motor is turned ON and the laser
is turned ON (Step S1]}, thereby starting a spinup operation.

Next, a focus search operation is performed (Step S2) and
determination of the optical disk type is performed (Step S3).
Assume that the method for determining the optical disk type is
the same as that described in the first embodiment.

When the inserted optical disk is determined to be.a CD-
ROM(Step S5}, the operation of the loop gain adjustment is
performed (Step S7) and then the operation proceeds to a

reproducing operation (Step S69).

When the optical disk is determined to be a CD-R or a CD-
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‘operation is resumed (Step S43). As described above, in this embo

‘)

the gain correction value is previously set. Therefore, it is unnecessary
to performthe | oop gain adjustnment both in the prerecorded area and the
recorded area, whereby an optical gisk apparatus which always has a stable
servo system can obtained in which even when the states of the servo system
in the prerecorded area and the recorded area are made greatly different
fromeach other due to changes in the disk state, the influence can be
reduced by changing over the gain correction value. (Enbodinment Next, an

OplRWC ¥y difk dPparmaitatibnchfl They epidshWdiskt bype asditept metowal ue
storage neans and an arithnmetic neans in the mcroconputer in the optical

di g )appar atdisd@eeendhie b9 thke pridridvrded resbrakll dbeedasiardthishas a
si xth enbodinent wth reference to figures. Figure 19 is a block di agram

|| dahisatiang h@hé’péi@ﬁhldbﬁbceéﬁﬁ_%rgﬁtpb&@%r‘ﬂﬁ@ﬂhébi srewbadiamnt . figure
19, nuneral 1 denotes™an optical pickup, nunmeral 2 denotes a spindle notor,

nug%&a}rd%dd%a@seﬁfseet ifakhdi shricime{lk 4 se9t 66190 Rusamald fier,
nuneral 7 denotes a DA converter, nuneral 8 denotes an A/ D converter
NURRLR! tRe ARAHSS Fofl GELELHRHERG tHYPrdsdrcdenPt 8hs8ndll WG d reui t,
recorded area in the optical disk is the same as that described
in the second embodiment.

When the determination of the presence or absénce of the
recorded area of the optical disk is ended (Step $S62) and it is
determined that no recorded area exists, the operation of locop
gain adjustment is performed (Step S10) and then the operation
proceeds to the next operation. On the other hand, when it is
determined that the recorded area exists by the determination
of the presence or absence of the recorded area (Step S62), the

optical pickup performs seek to the recorded area, and then the

loop gain adjustment is performed (Step S1l).

f;) When the loop gain adjustment is performed in the recorded

area, a first adjustment value is stored in the first
adjustment value storage means 24a which is constituted by a
memory such as an RAM in the microcomputer 9 (Step S63).

When the loop gain adjustment in the recorded area is
completed, the optical pickup is made seek a prerecorded area,
and then the loop gain adjustment is performed (Step S13).

When the loop gain adjustment is performed in the

prerecorded area, a second adjustment value is stored in the



5 SEP 2003 53 nuneral 20 denotes a servo part, nuneral 21 denot%s a Eﬁq@mﬁ
- processing part having an optical disk type determ nation neans 25 § d
recorded/ prerecorded determ nation nmeans 23, nuneral 24a denotes a first
adj ust ment val ue storage neans, nuneral 24b denotes a second adj ust nent
val ue storage nmeans, nuneral 24c genotes a third adjustnent val ue storage
means, and nuneral30 denotes an arithnetic neans. Hereinafter, an
operation of the optical disk apparatus according to this enbodi ment wll
be described with reference operation flowharts at | oop gain adjustnent of
the optical disk apparatus according to this enbodi nent shown in figure

,19se,88ndaraﬁg -tnFéx{étvaMsnswfaglet mneghsdbalh FRRAIALYG4 | started or a disk

is Inserte nounted), the spindle notor is turned ON and the laser is

turned EHlSLSR Sddp S0ERCHYISLERENRO1R SBBIRRPTA | Ofle DBkbraRd O0US

search operation 1s™p or me eterm nation e opti cal

di i f : . t t I Ni

tnitshy Rig) LpRCE AR endbdtared rESBHER Ry | ER o lvls o1 1 N0
nhodi . t he 4i t] i sk er t CD

A M Wy A L A e

wahotagefenBl A ShdAGEHT A€af rheRL e LR TR g Woant B2
outputted to the arithmetic means 30 (Step 365); and a third

adjustment value is calculated by a previously set arithmetic

method in the arithmetic means 30 (Step S66).

In this embodiment, assume that the third adjustment value
is obtained by the following arithmetic expression.

Third adjustment value = (first adjustment value + second
adjustment value)/2.

Assuming here that, for example, the first adjustment
value is -ztdB] and the second adjustment value is 4[dB], the
third adjustment value is 1[dB]. The third adjustment value
obtained by this method is stored in the third adjustment value
storage means 24c (Step S67).

Then, the third adjustment value is set in the gain
adjusting circuit in the servo part 20 (Step S68), and the
optical disk apparatus starts its operation (Step S69).

As described above, in this embodiment, the third
adjustment value is obtained from the first adjustment value
obtained by the loop gain adjustment performed in the recorded
area and the second adjustment value obtained by the loop gain

adjustment performed in the prerecorded area, on the basis of a
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~or S4), it is determned by the prerecorded/recorded determ na
the signal processing part 2 whether or not any recorded area exists in the
optical disk (Step 561). Assume that the nmethod for determ ning the
presence or absence of the recordggl area in the optical disk is the sane
as that described in the second enbodi nent. \Wen the determ nation of the
presence or absence of the recorded area of the optical disk is ended
(Step S62) and it is determined that no recorded area exists, the
operation of loop gain adjustnment is performed (Step S10) and then the
op I Qhe ; gext . i egibpnd, when it is
de?g?kﬁggglﬁﬁat tﬁ§r$€%%€gég arggegé?gkgnb;&?ﬁ%ﬂggfi?néﬁgﬁion t he presence
Or 2BBALACG Ol Eaorder 2hcaa(RkeReRI2 ka1t ARl LR PLEKUBLRSR OF T
0 the recorded a e

see t rea, and thent |'oop gal n adjustnent is perfornmed

(Ste . t 0 i ] Ut t d lo.t r rded

ar stk sHi¥e RERRE Tt SBLENGE Y FRE prtaREqRidF alls A BRY e
stor a 4 ieh i 0 ituted b nmenory such as an RAMin the
nif?%%gdnatgie ?@?@6“%69??§ %%'the | oop gain adjustnent in the recorded
area is conpleted, the optical pickup is made seek a prerecorded area,

and then the |l oop gain adjustment is perforned (Step S13).
APPLICABILITY IN INDUSTRY

As described above, an optical disk apparatus according to
f\) the present invention is suited to perform reproduction/
recording of an optical disk in which prerecorded areas and

recorded areas are mixed.



When the | oop gain adjustnent is performed in the prerecorded grgagCR 2003
second adjustnent value is stored in the SEP 2003 55 second adj ust nent

val ue storage nmeans 24b (Step S64 When the | oop gain adjustnent is
conpleted in the recorded area and the prerecorded area, respectively, the
respective gain adjustnent values stored in the first adjustnent val ue
storage neans and the second adjustngpt val ue storage neans are outputted
to the arithnmetic means 30 (Step S65), and a third adjustnment value is

cal cul ated by a previously set ariih i method in the arithmetic neans
30 (Step S66). this enbodi nent, assune that the third adjustnment value is

obt ai ned by, the f.ol | ow arithnetic expression. Third adjustnent value =
(fi rs'?l'adj SR R lc@il‘ﬁlé?gagé’@dﬁ}usaﬁf’%f’ﬁ’@ﬁpgval ue)/ 2. Assuming here that,

for exanple, the first adjustment value is -2[dB] and the second
adj ust ment aralaticsl gpieBjup tiee entittihady lasererto aal opticallddsk. asha third
adj ustnent value obtained by this nethod is stored in the third adj ustnent

val ue regb@tafe ARATIBIA4EnAShaRpSfifing Bhletetbr @igﬂa@tcacuﬁsﬁ@im5g talge is
set in the gairn adjusting circuit in the servo part 20 (Step 568), and the

opti cgkf@%(%g?ﬁgﬁ{taﬁpﬁgsﬁﬁ E%ﬁ%%} g@gf(ati on (Step S69). As described above,

inthis e strment value is obtained fromthe first
adj ust ment a\élaloueticgi)t {'Sr]{ec% B € tc{]eetclr(l?r(lj naclté}i r1']1 %jgglslts cr>]1'E gtrgr%%a{jni nythe
recor ded P Y 0 g a

type of the optical disk based on the detection signal,

a focus servo control means for performing a control so as to
make a convergence state of the laser emitted toward the optical
disk constant, on the basis of a focus error signal which is
obtained from the detection signal;

a tracking servo control means for performing a cozﬁrol so
that a convergence position of the optical laser is always located
on a track of the optical disk, on the basis of a tracking error
signal which is obtained from the detection signal;

a gain adjusting means for performing loop gain adjustment
of the focus servo control means and tracking servo control means;
and

a driving signal outputting means for outputting a driving
signal to control the optical pickup, on the basis of the focus error
signal and the tracking error signal, wherein

at start of the apparatus or mounting of the optical disk,

when the type of the optical disk is determined by the optical disk

type determination means to be recordable optical disk,



arga and the second adjustnent val ue obtained by the | oop gain buskgezd
performed in the prerecorded area, on the basis 2 5 SEP 2003 56 e u ﬂ;

set arithmetic. Therefore, an optical disk apparatus which can set an
adj ust rent val ue enabling to obtain a stable servo state in either of the
prerecorded area and the recorded area can be obtained. APPLICABILITY IN

| NDUSTRY As descri bed above, an optical disk apparatus according the
present invention is suited to performreproduction/ recording of an
optical disk in which prerecorded areag and recorded areas are mxed. 2 5

SEP 2003 57he GAMB1! pABaP!i £ laddl SKeRPRALALYISLAUPLLEI 08ia AN, ORLT L2
al disk as a

pick-Lip for emtting a laser to an optic recor ding medi um and

out put t i ngrexciefeactstanesingBalcax@candi PY ERefeby ehdSEdad nki Qg;o fromfhe
optical disk; an optical disk type determ nation nmeans for etertini ng a

type of thetjoptireat. di sk based on the detection signal; a focus servo
control neans for performng a control so as to nmke a convergence state
of the laser enmtted toward the optical disk constant, on the basis of a
focus error signal which is obtained fromthe detection signal; a tracking
servo cont4-ol f@&nsopbicypler iddsii ngeraednisr oks salefined in Claim 1,

wherein an area where a prerecorded or recorded disk state in
the recordable optical disk has continuity is employed as the

previously set area.

3. The optical disk apparatus as defined in Claim 1,
wherein ~a lead-in area is employed as the . previously set

area.

4. An optical disk apparatus comprising:

an optical pickup for emitting a laser to an optical
disk as a recording medium and outputting a detection signal
according to a reflected light from the optical disk;

an optical disk type determination means for determining

s

- a type of the optical disk based on the detection signal;

a presence—-or-absence-of-optical disk—récorded—area
determination means for determining a presence or an absence
of a recorded area in the optical disk, when the optical disk
is determined to be a recordable optical disk by the optical
disk type determination means;

an operation area determination means for determining
whether an area where the optical pickup is operating is a

prerecorded area or a recorded area, based on the detection



that a convergence position of the optical |aser is always | ocat édh $fP 2003
track of the optical disk, on the basis of a tracking error signal which
is obtained fromthe detection signal; a gain adjusting neans for
perform ng | oop gain adjustnent of the focus servo control neans and
tracki ng servo control neans; and a driving signal outputting nmeans for
outputting a driving signal to conts®l the optical pickup, on-the basis of
the focus error signal and the tracking error signal, wherein start of the
appar%ﬁgﬁaqr nmounting of the optical disk, when the type of the optical

di sk is-determined by the optical disk type determination nmeans to be

recordabl e optical disk, 2 t5 iEP 2003 .5 the optical Ei kui) I s made seek a
previ ousl y &P CHPeSCTNR COTITOL THEFRF LPhREHRL En p&ro I &5y Lo
perform ng | oop gain adjustment. 2. The optical disk apparatus as defined
in C anake a ghavsrgeaceasdatonet dhe ppdicalolaser wmittest devardktlseate in
the recordabl e optical disk has continuity is enployed as the previously

set abgaicdl dibk ophkcahtdiosk thppbaaisinfas fdefidedron Hgaidh Whickhésein a
| ead-in area is enployed as the previously set area. 4. An optical disk

appar ghy¥sifs eBPfioth "G e YLtk Isighglfup for emtting a laser to an optical
di sk as a recording nmediumand ouPputting a detection signal
a tracking servo control means for performing a control so

that a convergence position of the optical laser is always located
) on a track of the optical disk, on the basis of a tracking error
signal which is obtained from the detection signal;

a gain adjusting means for performing loop gain adjustment
of the focus servo control means and tHe tracking servo control
means;

an adjustment value storage means which has a first
adjustment value storage means and a second adjustment value
storage means, each storing an adjustment value which is set in
: ) the gain adjusting means; and

a driving signal outputting means for outputting a driving
signal to control the optical pickup on the basis of the focus error
signal and the tracking error signal, wherein

at start of the apparatus or insertion of the optical disk,
when the optical disk is determined to be a recordable optical disk
by the optical disk type determination means and the optical disk

is determined to have a recorded area by the presence-or-absence-

of-optical-disk-recorded-area determination means,



according to a reflected light- fromthe optical disk; an optica% ggg#,tﬁmf
determ nation neans for determining a type of the optical disk ba oz
the detection signal; a presence-or-absence-of-optical disk-recorded-area
determ nati on neans for determ ning a presence or an absence a recorded
area in the optical disk, when thgpoptical disk is determned to be a
recordabl e optical disk by the optical disk type determ nation neans; an
operation area determ nation nmeans for determ ning whether an area where
the optical pickup is operating is a prerecorded area or a recorded area,
based on the detection 2 5 SEP 2003 59 signa a focus servo control neans

for perfouprid@im ganusomen® ds per fvkired DPNyergeocdedt areaofanidhe opti cal
| aser emtted toward the optical disk constant, on the basis of a focus

egr¥reddiitied Vi 64 b8 tABt apeedallr adsidle detection signal; a tracking servo
control neans for performng a control so that a convergence position of

the optinealriAseradi§udtmens vatakedrodaqge tiasks oftbhesophi cal disk, on the
basis of a tracking error signal which'is obtained fromthe detection

sigRAkstrRaivh Ak Ushi 8 18288tf 9h RE YANMhdPoPt 985 'madhysiment of the
focds servo control neans and the tracki'ng servo control means; an

a@hgsﬁgqyEgﬁﬂd“h%ﬁﬁ%ﬁﬁénﬂﬁﬂgsp@?ESQm@@Sfhfﬂﬁétre@@f&éangﬂéayahﬁﬁ storage
means an second” adj ust nent Vval ue

the second adjustment value storage means stores an
adjustment value which is set in the gain adjusting means when

") the loop gain adjustment is performed in the prerecorded area.

5. The optical disk apparatus as defined in Claim 4, wherein
when the optical pickup is operated in a recorded area,
the adjustment value in the first adjustment value storage
means is set in the gain adjusting means, and
when the optical pickup is operated in a prerecorded area,
the adjustment value in the second adjustment value storage

means is set in the gain adjusting means.

6. The optical disk apparatus as defiﬁe& in Claim‘4, wherein
when the optical pickup is moved from a recorded area to a
prerecorded area during operation, the adjustment value in the
gain adjusting means is re-set from the adjustment value in the
first adjustment value storage meané to the adjustment value in
the second adjustment value storage means, and
when the optical pickup is moved from a prerecorded area

to a recorded area during the operation, the adjustment value



storage neans, each storing an adjustnent value which is set in tﬁ‘eSEFaiZUM
"adjusting neans; and a driving signal outputting neans for outputting a
driving signal to control the optical pickup on the basis of the focus
error signal and the tracking error signal, wherein at start of the
apparatus or insertion of the opti¢al disk, when the optical disk is
determ ned to be a recordable optical disk by the optical disk type
determ nati on neans and the optical disk is determned to have a recorded
area by the presence-or-absence- of-optical-disk-recorded-area

determ nation neans, 2 5 SEP 2003 60 | oop gain adjustnment is perforned in a
r edar ddeb ayeein sadijast pngrmeandedsarea st tfhromwpthe ahd giiskmentte viailng:

adj ust rent val ue storage neans stores an adjustnment value which is set in

t hdangahe adamid nad fiestmenbenaltlee stooagmimeats usd nehe adjpetim@nted in the
recorded area, and the second adjustnent val ue storage neans stores an

adjagueenn wialef ivdéchad justhent vhaugnistoadjqstmegneeans when the | oop
gain adjustment is perforned in the prerecorded area. 5. The optical disk-

apparatus as defined in Claim4, wherein when the optical pickup is
operated in a recorded area, the adjustnment value in the first adjustnent

valjye shar id|anpidle separattbecoapriadingst i ng means, and when the
optical pickup is operated in a prerecorded area, the adjustnent value in

;ggngeCQHdoﬂﬂi'&lmcw UEo Bt en@adeingEANS dsersalo idntHpt 88hl adlsksti ng
as é recording medium and outputting a detection signal
‘f) according to a reflected light from the optical diék;

an optical disk type determination means for determining a
type of the optical disk based on the detection signal;

an operation area determination means for determining
whether an area where the optical pickup is operating is a
prerecorded area or a recorded area, based on the detection
signal;

a focus servo control means for performing a control so as
to make a convergence state of the optical laser emitted toward

':) the optical.disk constant, on the basis of a focus error signal
which is obtained from the detection signal;

a tracking servo control means for performing a control so
that a convergence position of the optical laser is always
located on a track of the optical disk, on the basis of a
tracking error signal which is obtained from the detection
signal;

a gain adjusting means for performing ioop gain adjustment

of the focus servo control means and the tracking servo control



The optical disk apparatus as defined in Claim4, wherein mheg gq§gpqmu$al
pi ckup is noved froma recorded area to a prerecorded area durin

operation, the adjustnent value in the gain adjusting nmeans is re-set from
the adjustnent value in the first adjustnent val ue storage neans to the
adjustnent value in the second adggstnent val ue storage neans, and when
the optical pickup is noved from-a prerecorded area a recorded area during
the operation, the adjustment value 2 5 SEP 2003 in the gain adjusting
neans is re-set fromthe adjustnent value in the second adjustnment val ue
storage neans to the adjustnment value in the first adjustnent val ue

St Q@R ;Teans. An optical disk apparatus conprisin an optical pickup for
emtting a laser to an optical disk as a recording nmediumand outputting a

det ect i'%g} :%(&;Ilsétméﬁﬁwgiﬁe ERozabef MRGimd YA DK Raemut bereptical disk; an

opti cal pe determnation méans for determning a type of the

Opraidjﬁistq{eé{‘t RAsRgk Oﬁéﬁﬁgeeﬁsshgoanﬁ alscdi OpeyakiABNAr ¢aldet er m nation
or etermni ng

mean ther an area where the optical pickup is

OP%rt%ﬁria@% :(nﬁeaans Prei& oL 068 f5€8n05 43 USRGIHE G £ §8 whasRdi8N skhe jget ection

S1 ghal ; ocus 'servo control “neans for performng a control so as to nake

BRSPS ) e o LI e Tonerd e onLical o
detectign i:qn3 2 1 A6k "GuSFhY L1 68" eUnd™HY S pREEIRGThNErdvaQRf rol so
signal to control the optical pickup on the basis of the focus
error signal and the tracking error signal, whereiﬁ
at start of the apparatus or mounting of the optical disk,
when the 6ptica1 disk is determined by the optical disk type
determination means to be a recordable optical disk, the
optical pickup performs seek to a PMA (Program Memory Area) of
the optical disk, to determine a presence or an absence of the
recorded area,
when the optical disk is determined to have a recorded
area, loop gain adjustment is performed in a recorded area and
a prerecorded area of the optical disk,
the first adjustment value storage means stores an
adjustment value which is set in the gain adjusting means when
the loop gain adjustment is performed in the recorded area, and
the second adjustment value storage means stores an

adjustment value which is set in the gain adjusting means when

the loop gain adjustment is performed in the prerecorded area.

8. The optical disk apparatus as defined in Claim 7, wherein



£y

s

that a convergence position of the optical |aser is always |oca eg §EPE§NB
track of the optical disk, on the basis tracking error signal I €h¥r’s
obtained fromthe detection signal; gain adjusting nmeans for perform ng

| oop gain adjustnment the focus servo control nmeans and the tracking servo
control 2 5 SEP 2003 62 neans; ah3adjustnment val ue storage neans which has
a first adjustnent val ue storage neans and a second adj ustnent val ue
storage neans, each storing an adjustnment value which is set in the gain
adj usting neans; and a driving signal outputting neans for outputting a
driving signal to control the optical pickup on the basis of the focus
error swigenl thedoptidceldagkigkpnmrimropeéyabted hhepeirecorsgdad gfrede appar at us
or. nounting of the optical disk, when the optical disk is determ ned by the
opthe add jasktmegpevdduer nimnadtherf irssnsad judemanteveiuablsecomdeal di sk, the
optical pickup perforns seek to a PVA (Program Menory Area the opti cal

dimdang oisleset ninethepyasiencel orstainghseaes, oantthe recorded area, when the
optical disk is determ ned to have a recorded area, |oop gain adjustnent

i s perfosies theaopegeadedivken dnd operuedcindadpaeeecairddit apeacal
disk, the first adjustment value storage means stores an adjustnent val ue
WRIKE dbjeetmént t 181d@i Anddjhés s b aitbjwdeent value storage

means is set in the gain adjusting means.

9. The optical disk apparatus as defined in Claiﬁ?, wherein

when the optical pickup is moved from a recorded area to a
prerecorded area during operation, the adjustment value in the
gain adjusting means is re-set from the adjustment value in the
first adjustment value storage means to the adjustment value in
the second adjustment value storage means, and

when the optical pickup is moved from a prerecorded area
to a recorded area during the operation, the adjustment value
in the gain adjusting means is re-set from the adjustment value
in the second adjustment value storage means to the adjustment

value in the first adjustment value storage means.

10. An optical disk apparatus comprising:

an optical pickup for emitting a laser to an optical disk
as a recording medium and outputting a detection signal
according to a reflected light from the optical disk;

an optical disk type determination means for determining a

type of the optical disk based on the detection signal;



the | oop gain adjustnent is perforned in the recorded area, and L thoEPe By
" adj ust nent val ue storage neans stores an adjustnent value which is set in
the gain adjusting neans when the |loop gain adjustnent is perforned in the
prerecorded area. The optical disk apparatus as defined in Claim?7, wherein
2 5 SEP 2003 6 3 when the optical 6gi ckup is operated in a recorded area,
the adjustnent value in the first adjustnent value storage neans is set in
t he gain adjusting neans, and when the optical pickup is operated in a
prerecorded area, the adjustnent value in the second adjustnent val ue
storage neans is set in the gain adjusting nmeans. The optical disk
appar ataisfasudetergd condmilnheavierirn peefiorhéngptl cantpicck gw i&s noved
froma recorded area to a prerecorded area during operation, the
adjcstdfent a vabtieergenhbe sgaite aff udie Nbasennsmitted- sewafidorhiene adj ust nent
value in the first adjustnent value storage neans to the adjustnent val ue

I Bptitta BedDER adngshAknt ovalile: Wa b freanstocasdewtor sHened i cal pi ckup
is noved froma prerecorded area to a recorded area during the operation

t idiadi Uss neptayakdefron the gRiteddidistdigndaepns is re-set fromthe
adj ust rent val ue the second adj ustnent val ue storage neans to the

adj ust RpRiry@kifgi Betb8 tontiraAdmednE o PeLrSERLAGE amedntroll.sdin
optical disk apparatus conprisin an optical pickup for emtting a |laser to
apnaRt iz o SKkgeASe 2pb 88 0SNG FTRNLIBANIE DUt DA b NEsaadfaget | on signal
located on a track of the optical disk, on the basis of a
“) tracking error signal which is obtained from the détection

signal;

a gain adjusting means for performing loop gain adjustment
of the focus servo control means and the tracking servo control
means;

an adjustment value storage means for storing an
adjustment value which is obtained by the loop gain adjustment;

a post-loop-gain-adjustment-area determination means for
determining whether an area where the loop gain adjustment has

) been performed is an prerecorded area or a recorded areaj;

an operation area determination means for determining
wﬁether an area where the optical pickup is operating is an
prerecorded area or a recorded area, on the basis of the
reflected light;

a correction value storage means for storing a previously
set positive gain correction value; and

a driving signal outputting means for outputting a driving

signal to control the optical pickup, on the basis of the focus



according to a reflected light fromthe optical disk; an optical &ﬁbBEPy@&E
~determ nation neans for determning a type of the optical disk based on
the detection signal; 5 SEP 2003 64 a focus servo control means for
performng a control so as to nake a convergence state of the |aser
emtted toward the optical disk cggstant, on the basis of a focus error
signal which is obtained fromthe detection signa a tracking servo control
means for performng a control so that a convergence position of the
optical laser is always |located on a track of the optical disk, on the
basis tracking error signal which is obtained fromthe detection signal; a

gaidy @ Usfdign "RRASther tPaLkaAny RE- Y0k U4 adiHekeeat  the focus servo
control neans and the tracking Servo control neans; an adjustnent val ue

St or age JRaNS, IP{s KL OLLPE 87 AW WS RInta Uﬂmé‘“&%@é&ﬁlogﬁ@l&%ﬂ #y the loop

gain adjustnent; a post-I|oop-gain-adjustnent-are eterm nation neans for

gain ad" et ar e _
porpal Bk etk PRaRARY A TR roihc R B Fe e Ih B it
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pi s operdting 1s an prerecorded area or a re rea, on the
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a previou
- area where the loop gain adjustment has been performed, which

state has been determined by the post-loop-gain-adjustment-area

' ) determination means, the previously set gain correction value

is subjected to a previously set arithmetic and then set in the

gain adjusting means.

11. The optical disk apparatus as defined in Claim 10, wherein
when an area where the loop gain adjustment has been
performed at start of the apparatus or mounting of the optical
disk is a prerecorded area and an area where the optical pickup
operates is a recorded area, the gain correction wvalue which is

_1) set in the gain adjusting means has the same value as the
previously set positive gain correction value, and

when an area where the loop gain adjustment has been
performed at start of the apparatus or insertion of the optical
disk is a recorded area and an area where the optical pickup
opérates is a prerecorded area, a gain correction value which
is set in the gain adjusting means has a value which is

obtained by multiplying the previously set gain correction

value by "-1".



set positive gain correction value; and a driving signal outputﬂiﬁgsﬁﬁamg3
“for outputting a driving signal to control the optical pickup, on the
basis of the focus 25 SEP 200" error signal and the tracking error signal,
wherein when a disk state of an area where the optical pickup is nade
perform seeking and a reproducing gy recording operation is perforned,

whi ch state has been determ ned by the operation area determ nation neans,
is different froma disk state of the area where the |oop gain adjustnent
has been performed, which state has been determ ned by the

post - | oop-gai n-adj ust nent-area determ nation nmeans, the previously set
gain correction value is subjected to a previously set arithnmetic and then
set in the gain adjusting neans. 11. The optical disk apparatus as defined

in ai 0 i Ny: wWhe, e : I | b U :has been
pe% or e éatbP\sl!\',{]}%t%;ategL or}%lét/@e p%?g‘?%s&%ra%ggﬁﬂtg?ngqgf t %hgg%fig £lztlzlailgk is a

ecor dotighe £e g b HFMAPE fub IigCCherBpharith, JRCERET Lo i

recor del gai'n corre st in e gain adjusting

has the,same val ue éscéeﬂ?%péfv{_'ﬂgslggiﬁegsp%séltf Vﬁhasi cppLection
ju

neané. re-cor
vaPBELICah dPREENPAn S5 EX T ET e To6p garn a ten een performed

at start .of the apparatys or insertiop of the.opti.cal isk:ls a recorded

ar‘é%l”én%lda}ﬁsiirlgg gﬂ%&n@ 'ti?ye %ﬁf%%‘lrn%i gﬁﬁ r%‘p%?)g‘tsel?isseg %Argél? ecorded area,
a gain correctign val ue which 1is set in the gain adjusting neans has a

v U SRFLAR ¥ 86ai ned by nultiplying the previously set gain correction

f4) 13. An optical disk apparatus comprising:

an optical pickup fof emitting a laser to an optical disk
as a recording medium and outputting a detection signal
according to a reflected light from the optical disk;

an optical disk type determination means for determining a
type of the optical disk based on the detection signal;

a focus servo control means for performing a control so as
to make a convergence state of the laser emitted toward the
optical disk constant, on the basis of a focus error signal

\) which is obtained from the detection signal;

a tracking servo control means for performing a control so
that a convergence position of the optical laser is always
located on a track of the optical disk, on the basis of a
tracking error signal which is obtained from the detection
signal; |

a gain adjusting means for performing loop gain adjustment

of the focus servo control means and the tracking servo control

means;



'value 2 5 SEP 2003 66 12. The optical disk apparatus as defined

10, wherein when the gain is changed during ?he operation of t%éyggF?ggP
pi ckup, re-correction of the gain is performed in the gain adjusting neans
by enpl oying the previously set gain correction value. 13. An optical disk
apparatus conprising: an optical gbckup for emtting a |laser to an opti cal
disk as a recording nediumand outputting a detection signal according to
a reflected light fromthe optical disk; an optical disk type determ nation
nmeans for determining a type of the optical di sk based on the detection
signal; a focus servo control neans for performng a control so as to nake

a conver S?ge §E$8g&§tm%|§¥%¥%§énﬁéﬁﬁﬂt?&@rgtbgg Qﬁical di sk const ant,

on the % error 'S obtained fromthe detection

fﬁe@ﬁ?ﬁg}a‘céﬁéﬁpsgfie° C°”Barﬁaegri T2, ShePIpRB) Bl AL Er el or ©
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ﬁﬂgﬁ;gﬁiglﬁgewﬂggﬂirs%%Y%fﬁ?“&ﬁﬂré“% fggptgglhra%@d&%ﬁ%ﬁ‘“ﬁ&QHtro
been performed is an prerecorded area or a recorded area;

an operation area determination means for determining
whether an area where the optical pickup is operating is an

prerecorded area or a recorded area, on the basis of the

detection signal;

a correction value storage means which has a first gain
correction value storage means for storing a previously set
positive first gain correction value and a second gain
cofrection value storage means for storing a previously set
negative second gain correction value; and

a driving signal outputting means for outputting a driving
signal to control the optical pickup on the basis of the focus
error signal and the tracking error signal, wherein

when a disk state of the area where the optical pickup is
made perform seeking and a reproducing or a recording operation
is performed, which state has been determined by the operation
area determination means, is different from a disk state of the
area where the loop gain adjustment has been performed, which
state has been determined by the post-loop-gain-adjustment-area
determination means, the previously set first gain correction

value or second gain correction value is set in the gain



5 SEP-ZOOS 67 an adjustneﬁt val ue sforagé‘neéhsffor storing an-2égfg§pn§m3

‘value which is obtained by the |oop gain adjustnent; a

post - | oop-gai n- adj ust ment - area determ nati on neans for determ ning whet her
an area where the | oop gain adjustnent has been perfornmed is an
prerecorded area or a recorded are# an operation area determ nation neans
for determning whether an area where the optical pickup is operating is
an prerecorded area or a recorded area, on the basis of the detection
signal; a correction value storage neans which has a first gain correction
val ue storage nmeans for storing a previously set positive first gain
coadgusitamgvalemnsand a second gain correction val ue storage nmeans for
storing a previously set negative second gain correction value; and a
driving signal outputting nmeans for outputting a driving signal to control
the optical pickup on the basis of the focus error signal and the tracking
error srheabptikerieidisheippatitis shat @edfinklde idy e aier B3 § hehepéinal

pi ckup is mnmade perform seeking and a reproducing or a recording operation
i s perfwhandanWaireda sdmRire hetse b dghehmaAgdsimehe RerpééPn area
determnation nmeans, is different froma disk state of the area where the

| goer gt ie@datiSEmant RIS hRenmpsdfHEn® dor Mibaht it ler Rase i &gt er m ned

by the post-I|oop-gain-adjustnment-area determ nation neans, the previously
fﬁiéisfglg Irﬁé gaphegetbededhreldifi Hn SELOAwHRKR GRS VPt bV Pit&ihs set in

operates is a recorded area, the gain correction value which is

set in the gain adjusting means is the first gain éorrection

value, and

when an area where the loop gain adjustment has been

performed at start of the apparatus or insertion of the optical

disk is a recorded area and an area where the optical pickup

operates is a prerecorded area, the gain correction value which

is set in the gain adjusting means is the second gain

correction value.

. ) 15. The optical disk apparatus as defined in Claim 13, wherein

when the gain is changed during the operation of the
optical pickup, re-correction of the gain is performed in the
gain adjusting means by employing the previously set gain

correction value.

16. An optical disk apparatus comprising:
an optical pickup for emitting a laser to an optical disk

as a recording medium and outputting a detection signal



2 5 SEP 2003 68 adjusting nmeans. 14. The optical disk apparatﬁé Ss E@Hid
in Caim1l13, wherein when an area where the | oop gain adjustmén S n
performed at start of the apparatus or nmounting of the optical disk is a
prerecorded. area and an area where the optical pickup operates is a

recorded areal the gain correction value which is t in the gain adjusting
means is the first gain correction vghue, and when an area where the | oop
gai n adjustnment has been perforned at start of the apparatus or insertion

of the, QRlfRly 14lz5keBcRol ORI Sh ARl AL AEEANer e the opt i cal

pi ckup ~operatesS i's"a prereco area, garn correction value which is
set in the gain adj ;&j g neans_is the second gain _correction value. 15.
The opti calarﬂigktlﬁﬁg Jagcrlﬁstyege fgtefgginatienamrans fperdeieTmiRMENR gain

i s changed during the operation of the optical pickup, re-correction of the
gai n ityppeof dheealpiicat hdislgbiaseat joms thagd eeartsohysigmaloyi ng the previously
set gain «correction value. 16. An optical disk apparatus conprising: an
optical piekpRekehcetbiidP9edckastrelcdrdedoBirbaaletéShinatich M 8AHENY

medi um and out putting a detection signal 2 5 SEP 2003 69 according to a

refl et edddedtidih@ ! Pfe8hE3r Ut Kibsence of a recorded area in the
optical disk, when the optical disk is determined to be a recofdable
optical disk by the optical disk type determination means;

an operation area determination means for determining
whether an area where the optical pickup is operating is an
prerecorded area or a recorded area, on the basis of the detection -
signal;

a focus servo control means for performing a control so as to
make a convergence state of the optical laser emitted toward the
optical disk constant, on the basis of a focus error signal which is
obtained from the detection signal;

a tracking servo control means for performing a control so
that a convergence position of the optical laser is always located
on the track of the optical disk, on the basis of a tracking error
signal which is obtained from the detection signal;

a gain adjusting means for performing loop gain adjustment
of the focus servo control means and the tracking servo control
means;

an adjustment value storage means which has a first



an optical disk type determ nation nmeans for determning a typejof $gre 2003
optical disk based on the detection signal; a

presence- or - absence- of -recorded-area determ nati on neans for determ ning a
presence or an absence of a recorded area in the optical disk, when the
optical disk is determned to be a recordable optical disk by the optical
di sk type determ nation neans; an opggation area determ nation neans for
determ ning whether an area where the optical pickup is operating is an

prer eopided AERR Qhifcr 6auded qpean.on .t he. bashs ofifg, 5L egthany Sl onal

a focus'~servo control ‘means performng a control’ so as

convergence state of .t ge optical |laser emtted toward the ptical disk
const dR€ANGH &lHe Bddiigdopdaupsman b vadk es SEREREANNGRT S eéﬁ?‘aisﬁeﬁuﬂgomthe
detection signal; a tracking servo control neans for performng a control
so tlat aaljomtveegéencduposet iinntloé gdie adjusbing aseaniss al ways | ocated on
the track of the optical disk, on the basis of a tracking error signal

which is obifi naehii Ot heedRbefdr Ypidiiak: aatHaid) Adusiheat Pangef or
perform ng | oop gain adjustnent of ‘the foCus servo control neans and the

Lrackiflo SSRKRERI Tl (RATSAaRNSPHIdIN THAIuK UEoIET JAC PRRNSppa o has

a first 5 st e alue storage neans, a second adjustnment
storage,, neans and a third adjustnent val ue storage ans, each storing an

adj USBAUHSHRERE G StoTe B THEAMS, AN heA negrend. adjustment valae

stored in the second adjustment value storage means; and

) a driving signal outputting means for outputting a driving
signal to control the optical pickup, on the basis of the focus error
signal and the tracking error signal, wherein

when the optical disk is determined to be a recordable optical
disk by the optical disk type determination means at start of the
apparatus or insertion of the optical disk, and further the optical
disk is determined to have a recorded area by the presence-or-
absence-of-optical-disk-recorded-area determination means,

loop gain adjustment is performed in a recorded area and a
prerecorded area of the optical disk,

a previously decided arithmetric is performed in the
arithmetic means by employing the first adjustment value and the
second adjustment value, and

the third adjustment value which is obtained by the

arithmetic is stored in the third adjustment value storage means.



an arithnmetic neans for operating a third adjustnent val ue enplgy5r§ﬁgiﬂm3
first adjustnment value stored in the first adjustnent val ue storage neans
and a second adjustnent value stored in the second adjustnent val ue
storage neans; and a driving signal outputting nmeans for outputting a
driving signal to control the optidical pickup, on the basis of the focus
error signal and the tracking error signal, wherein when the optical disk
is determned to be a recordable optical disk by the optical disk type
determ nati on neans at start of the apparatus or insertion of the optical
di sk, and further the optical disk is determ ned to have a recorded area
byi1yhe phesepascil dbsknsppatavesi aal ddifikhededor dela fmeh6 dewbereda i on
nmeans, |oop gain adjustnment is perfornmed in a recorded area and a

prerecogHed amea c¥tidwl opitkap Skade peefiosmslay decided arithnetric is
performed in the arithnetic neans by enploying the first adjustnent val ue

andet RSuE S BRAY radidisd IRtopét Ati o ANdt heet hhirad aatfjusstment value which is
obtalned by the arithmetic is stored in the third adjustnent val ue storage

ME20Sred %ﬁpt%@?th?ilrdﬂadjTMM*& cih1 @b Sktapagedeaas tefseedian clai m 16,

wher el n en the optical” pickup is nade performa reproduction/recording

OpSR At o n LASuLR ity dHdipd ment value stored in the third adjustment val ue
storage neans-is set" in the gain adjusting neans.



ABSTRACT The present invention relates to |oop gain adjust @btSFP 2003
focus/tracking servo in an optical disk apparatus, and provides an optical
di sk apparatus which can nake the | oop gain adjustnment converge normally
even in an optical disk in which prerecorded areas and recorded areas are
m xed, and further which always has2 a stable servo system even when a gain
Is significantly varied due to changes in the disk state. Wen an inserted
optical disk is determned to be a recordabl e optical disk by an opti cal
di sk type determ nation neans 22, an optical pickup |I is nmade seek a
previously set area, thereby performng the |oop gain adjustnent. Further,
when a gain is varied during tixBsyraRerion, a gain adjusting neans 10
changes over a gain adjustnent val ue.
The present invention relates to loop gain adjustment of a

focus/tracking servo in an optical disk apparatus, and provides

an optical disk apparatus which can make the loop gain

adjustment converge normally even in an optical disk in which

prerecorded areas and recorded areas are mixed, and further
'“) which always has a stable servo system even when a gain is
significantly varied due to changes in the disk state.

When an inserted optical disk is determined to be a

recordable optical disk by an optical disk type determination
means 22, an optical pickup 1 is made seek a previously set
area, thereby performing the loop gain adjustment. Further,

when a gain is varied during the operation, a gain adjusting

means 10 changes over a gain adjustment value.



