; e3ezwty 6FT&<t 1 DESCRI PTI ON OPTI CAL DI SK APPARATUS TECHNI CAL FI ELD The
present’lnventlon relates to an optical disk apparatus, that is, an optical
recordi ng/ reproduci ng apparat us whi ch optically records or erases a signal
on or froma recording nedium or reproduces a signal fromthe recording
medi um by enploying a |ight source sdch as a laser and, nore particularly,

(o I oop gain adjustnment for a focus/tracking servo, utiIizemwmmmmmmmmmME

di sk apparatus which enpl oys a recordabl e optical disk such nce
optical disk like a CD-R (Conpact Di sc-Recordable) or a rewitahlgooptical
disk Iike a CD-RW (Conpact D sk-ReW.itable BACKGROUND ART In recent

years, in a control systemfor aR &ﬁﬁ?ﬁﬂ ]%cordlng/reprodu u
(hereinafter, nerely referred to as "optical disk apparatus wmﬁ”mﬂm@&@

with regard to | oop gain control, various autonmatic adjustnent unc

| ear ni ng functions in which nlcroconputers are introduced have B

devel oped. An optical disk 2BpaFALud I APRARATGYi ded with a Ioop gain

adj ust ment function enploying a mcroconputer is disclosed for exanple in
Japanese Published Pat ent f 1 2 Application No. Hei. 5-159318 or No. Hei.
5-159326. In these apparatuses, the |oop gain adjustnent is performed in
bot h FECANIGAL tIIRD area (RWarea) and a read-only nmenory area (ROM area)

in one recording medium Hereinafter, a conventional optical disk apparatus
will be dedtre esent 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. An optical disk apparatus which is provided
with a loop gain adjustment function employing a microcomputer

is disclosed for example in Japanese Published Patent



Figure 22 is a block diagramillustrating a structure of the conventi onal
optical Tdi sk apparatus. In the figure, nuneral 1 denotes an optical pickup,
nunmeral 2 denotes a spindle notor, nuneral 3 denotes an optical disk,
Aunmeral 4 denotes an RF anplifier, nuneral 5 denotes a phase conpensati ng
ircuit, nuneral 6 denotes a conp05|n§30|rCU|t nuneral 7 denotes a DA
onverter nuneral 8 denotes an A/ D converter, nuneral 9 denotes a
nicroconputer, nuneral 10 denotes a gain adjusting circuit, numeral 11
denotes a driving circuit, and nunmeral 20 denotes a servo part. The optical

pi ckup 1 rises_a Iaser | i ght source such_as a_l aser _di ode; opti cal
conpor'i’éﬁ’ﬁjsl% EhoRsNg - cHRli- mer %3911?3 OLMNYpjRett ve-Lend2ta pdlnarq beam
splitter and a cylindrical |ens; hot o detector having a photoreceiving

part<ﬁPEP$ﬁE%%?FbeBhBaQPQPn9%%?t qﬁ?@ﬁnﬁndstﬁéréﬁrﬂeéiéé ot iaf & i ven
by a biaxial actuator. The op ticalcfickup 1 detects a reflected |ight of a
| aser 4@EhtaRlappread (RY ares)g@ind radkedi-enkY oBenesy arsk 3ROM ated by
the spindle notor 2, and sends this detection signal f 3 tothe RF
anpl i faxga )y irhengereeprding ediume| udes a reproduction signal for a
difference in the quantity of a reflected light of a laser beamfromthe
t ar get trad&eéﬁln@gﬁgducﬁi§QHW§Wﬁﬂﬂﬂﬁ¥H¢Kﬁl%abn@isbaQPEaﬁﬁtaﬁ asitlilgheg | sm
met hod, a tracking error signal based on a push-pull nethod, and address
i nf or Mesonileded on a wobbling groove. A focus servo error signal and a
tracking servo error signal generated by the RF anplifier 4 are inputted
vi a the phadkgevep2asasi agbdiockuidiagnemn chl bospeatangsat Aérpkasgreofofa
control systemto the conposing circuit 6 for gain adjustment. The
m cr oddmputenvénbiopal soptdicafludismic appaymtus hr ough
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 denotes 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 collimator 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 like, and the objective lens is
driven by a biaxial actuator.
The optical pickup 1 detects a reflected light of a laser
which is applied to a target track of the optical disk 3

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



the D/A converter 7 to apply disturbance to the control systemthrough the
cohposi hg circuit 6. A reply signal for the applied disturbance is inputted
to the mcroconputer 9 through.the A/D converter 8. A loop gain or a phase
af the control systemis calculated by, arithmetic on the basis of the

i sturbance signal and the reply signal, and its value is outputted to the
?;in adjusting circuit 10 to change a resistance value in the gain
adjusting circuit 10, thereby setting an opti num gain. Wen the optinmm
gain is set, a driving signal for a focus and tracking actuator, outputted
from the VO P Whi gh ¢ ri £ Lpg.circuit 5,
t he c&ﬁ%d@?%gﬁ%i?@é*ggéggng'thg%ghﬂ?ﬁkﬁqkﬁéﬁ%ﬁﬁ?ggzﬁﬁeigab?sainputted to
the driving.circuit_ 11 her eb ' t he t V Here,
t he co%%%‘?‘il%%éfoﬁlo%ﬁgiglap‘n%g jés%ﬁe%réedﬁ%dl $o$ﬁ%na§%§¥%gy 8?5 on whi ch
RW ar eas_ and areas are nmi_xed w || described wiih reference to a
fl ovvcIﬁ‘ﬁf%ﬁ)mﬁggﬁga?eaz?asﬁrr gte’an{l\/gte&ox? h‘gh%ngﬁ%?Enggcgpggr atus is
started or an optical disk is_nmounted, the spindle motor, is turned ON and
the | detodietPona entpEhe, SeTgY S IARA bR OF BR oS8 b RBBLIRE at on
Next, after the focus,servo is turne Step S102 the tracking servo is
t ur ned* Lt & %’i@%glaﬂdefﬁ&’f ?H‘@"(ﬁag}éﬁ‘; o‘girbp%r%%ﬁ&ﬁp}l%ispﬁfbgg'(St ep
S104). First, seek,tg an adjus%gpnt track in the RWarea is perforned (Step
S105) ,aheRAByeHRr 1BFATHFLAPPs EASES @t e WORRMLRG| FrAQY Bst ment (Steps S106
and S108), and respective adjustnent values are stored (Steps S107 and
S109). Next® ERERSt 8SEROaBFGEMEHINAladld P t WA RO Ar BEEVS BEFPSr ned (St ep
S110), thereby perform ng offset adjustment and gain adjustnent as in the
RW ar el g bpiergrated byl 5P, Rindmpdsfedy vk %ﬂ?ué?ﬁ%ﬁ%ean&éstQPe st or ed
(Steps S112 and 8114%, These adj ustment values are stored in a staqrage
nmeans)PVER ¢PRPERDRL §RIANCAHFYItrenWIiCh IRRIRPERS 36D BhRgPBASEeffoduci ng
operation is started next. Wen a recording or roduci ng conmand i s

. . or re L Ng CQ
i nput teenepsEIteN, ta thpgEeMPeSdng £iftite\edt et $psn 24gughaestto) ,
and it is determ ned whether the target track is in the RWarea or the ROM
area. Wien The mi¢Hecomputrri § oM RW et ueharnee shangdi sh¥eughng for
t he 5 RWarea is perforned (Steps S117 and S118) while when the target
track the il/Aheomarrbetal 6Pf applandigdiurbanae nge fohet aenRoRl afsys tien
perfornmed (Steps S120 and S121). Then, the retrieval is conpleted (Step
S122) thmbudiznthéecorpos dinggcdircudir dduciPgrempky st iomal sfterathed (Step

S123) .
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 calculated 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.



The conventional |oop gain adjustnment nmethod is constructed as descri bed
abeve, 50 that even when areas of various light reflectances exist on an
optical disk, the |oop gain can be set accurately. However, in the prior

- . . . .

art, there is a possibility that prerecorded areas and recorded areas are
m xed 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 when the optical pickup
is noved fromthe prerecorded area to the recorded area or fromthe
recorded area to the prerecorded area during the | oop gain adjustnment, the

| 00 ain just . e nor.mal | y.. Further, ere Ls_a
posgigiIit?ﬁ%#gtq%ﬂ%ﬁ%@%Y%@%laﬁgésigﬁg ﬁ&ﬁﬂwﬁgﬁQﬁté§P%f%éﬁ$?§d%Pﬁ aRw
area of ,a recoy.dabl e optical_di sk such _as CD-R and a CD: or . tical
i ok BRtdAAdn 4k S MR ekl 87 eRE 3 RO AT SAR SR iRed opt LLaPBH Chup
operates in.thjs area rerecorded _area.and a recorded_area hayve

a1 11 PERETGESA 43 0L BT eREF cbPen FAGHENATGMANRM PR CELIBFE kS Snher eby a
| oop gain nay he varied even in the Rw area of the optical, disk on which
the RW ar eddtfty (HERGIGreREIGRL dipk, appanatif S tALhT OT whBn t he

| oop gain agi tnent is perforned in thg recorded area and_ the optical

i ckUBPGRERdt G2 5k Yhai et edor HRE SPERILE: MAFGT (i 1HREYHN abRuEhRent
is perforned in the prerecorded area and the optical, pickup operates in the
recor 4888%r 48 YHDGDRN g +eP sSHAL) edtARE ebNe StRHYHII por§REBRCe i s
deteriorated, whereby the servo system may becone unstable. The present

i nvenPP&XaitdOfade to sol ve the above-nenti oned problens and has for its
object to %rovide an optical disk apparatus which nmakes the |oop gain
adj ust ment NeFtverdfd aiorthe | fo@y@nservanisptugaeddidk (Fteathi ThOd) ereker ded
areas and recorded areas are m xed and further has a servo systemwhich is
al way§Tr3cking sgavanhieh tuxped 98 (FHaPf FE4AD| pndartitan dike toradiangeddi n

the state of the optical disk. DI SCLOSURE OF THE | NVENTI ON To sol ve the
aboveCBEEALILOAd 15 Hadihed acterRli HH04d- O Biwst ofsaske 49 eeradjusomentn,
there is grqvided an optical disk apparatus conprising: an optical pickup
for eRrafkndnathes®W tarem vhipenforned 45tgpr 8d50indhexthim and
outputting a detection signal according to a reflected light fromthe
opt i cReripgRingn ofifisetaladij ustngnpe aedegaiinanddmsimens f(@Ftefs 3G ng a
type of the optical disk based on the detection signal; a focus servo
cont rahdn€aAs )f,oanse fespaaigi ve cohjustmentavalloesaleaea stomest gBtoepst at e of
the | aser emtted toward the [

S107 and S109). Next, seek to an adjustment track in the ROM

area is performed (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

S112 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



7 optical disk constant, on the basis of a focus error signal which is
obtai ned fromthe detection signal; a tracking servo control neans for
performng a control so that a.convergence position of the optical laser is
al ways | ocated on a track of the optigal 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 neans and the
tracki ng servo neans; and a driving signal outputting neans for outputting
a driving signal to control the optical pickup, on the basis of the focus
error _sj an in [0 1SiHOnaly d i.Gh, t t he

appar a u%%i’ra ﬁft)%né?ﬁgé%lﬁgghéggghscglﬁgi rs‘l’lkql,d vsnlenlné’\{]h@pjfééea%?ﬁt ﬁggopt i cal

di sk i,s determ ned by the tieal .disk t etermnatio ans to_be a
Fecor AR OATAG o kN HRE BER oZeds: R4 A LA BTERES 58Ty oo
area, ,there erformn 00p _gai n, adjust.nent. According t he_j nventi on,
t he oﬂ:ttriecfﬁo%i%ﬁﬁ) 18 H‘gﬁkoﬁg? Ot(%\tteﬁlg %&gg) @'ﬂcﬁ sgldﬁjgt meﬁ‘)epn 1éhear ea
where a prerecorded or iecorded di sk 3&ate has continuit¥ su&h as a lead-in
ar ea. TRTSIEHE, 15 eOBP1EtRE AoVEReRL 42d AN ILHIthe FFFRFQLRIIPEK state
during the | oop gain adjustnent, and the adjusting operation can normally
conve% .rQQﬂﬁihéhﬁP?EP APmts sFark&dnlé § tion, in the optica

di sk apparatus as defined in_.Claim1, an ,area where .a prerecorded or
recorded dildke FAREERHIPRRL[ LEBPISBIE éﬁﬂﬁéﬁmQﬂﬁﬂ@?ﬁﬁpgohﬁinuity is

enpl oyed as the previously set area. 8 According to Caim3 of the
preseﬁPQﬁﬁRﬂﬁ??§13$rﬁ?ﬁ%rbB?ﬁCQPOHFSKS&pﬁéﬁ%nﬁyﬁﬁ;Wkﬁmnéﬁeﬁﬁ efaim1, a

| ead-in area i s, enployed as the previously set area._  According to Claim4
of th&¥aFricsmtlighlentebhectaBres| §X3edycdedaPRIptGahldifkk Bhpalarhs
conprising: an optical pickup for emtting a laser to an optical disk as a
recor&&ﬂ?rﬁﬁﬂthﬁ&ﬁﬁﬁ0@@%ﬁ¥?€ﬁéYa detection signal according to a reflected
light fromthe optical disk; an optical disk type determ nation means for
det er m ni nglawesgrer oint ke opriell agitsk thesed ich a mosketkiliby thahal ; a
presence- or - absence- of opti cal - di sk-recorded-area determ nati on neans for
det er PneNRF R sarers candnraposded areasr &y duiked ek | & ¥eeovgabédsl

di sk, when the optical disk is determned to be a recordable optical disk
by t heprdpidadaldiBlskswieh cagi aafPoR ABalibe awigseranderrpl keated sk ast Aon
means for determ ning whether an area where the optical pickup is operating
is a GleRdt@sictherreewpnitablecoptiédadr diskbased ohamethetertioalsignal ; a
focus servo control neans for performng a control so as to nmake a
convepgerkow sisatneowdd t fieomptheapreaeeprdeidt mada dwartthe heeoprded| adesk
constant, on the basis of a focus error signal which is obtained fromthe
det ecoirorf roimyridie recordkd ngrear o tbat prerecarsigdrayssa fdwnimg theont rol
so that a convergence position of the optical laser is always |ocated on a
t rack lofopt g igptadplstinetkt , ohhehdobpsigs iof ad jusdaienty ey arosi gomvewgech i s
obtained fromthe detection signal; a gain adjusting nmeans for 9

per f omormallgop gai n adjustnent of the focus servo control neans and the
tracki ng servo control neans; an adjustnent val ue storage nmeans which has a
first adj usturriterwaltieese oisge peaasbiidty shadnpradjacsimded awéa®e ghdrage
means, each storing an adjustnment value which is set in the gain adjusting
nmeans reaoddediraneay) aremixedt pot &i RY areas offora aeqortdalibe copitivahg
signal to control the optical pickup on the basis of the focus error signa
and t dd stk stldm@Geera arD-SR ganadl , a | ODWRWCbratns bitti cafl tdhies kapgrarelt iksh ORW
insertion of the optical disk, when the optical disk is determned to be a
recor daklag epid caM disdadyatdemopedsabndi skedeteremopiicyll nebsisupnd t he
optical disk is determined to have a recorded area by the

pr _eseagmﬁreaoiemam‘s apié£pl a dp Ereeepadadazead adrt &f et ded nepes, | 0op
gain adjustnment is perforned in a recorded area and a prerecorded area of

the Oﬂb&%mdﬂﬁfﬂ%eﬂﬂﬁggédéﬂtf@%UéfnﬁniexibéeeﬁtQﬁ@%& Gﬁﬂﬂﬁ'@ﬁéﬁéﬁrﬁ@al

adj ust ment val ue which is set in the gain adjusting means when the | oop

gai n adisyst RRrdsy RETTYPegain hi¢ beCOhUeddakd@n anf tHEe BecoReh of

adj ust ment val ue storage ‘neans stores an adjustment value which is set in
the gahl AhtUHdiNG fBans, Waelch NEnbORR d2kAsadnuS iR NEdPr4EL I n the
prerecorded area. According to the invention, when the optical disk is
determ ned to be a recordable optical disk by the neans for determ ning the
type of the optical disk on the basis of a reflected light fromthe opti cal
di sk, and further the recorded



T Tt T Tt

al area is determned to exist in the optical disk by the neans for
determ hing the presence or absence of an recorded area, the |oop gain
adjustnent is perforned in both of a prerecorded area and a recorded area
in the optical disk, a fist adjustnent, val ue obtained in the recorded area
and a second adj ustnent val ue obtaine§ in the prerecorded area are stored
ign the first adjustnent value storage neans and the second adj ustnent val ue
storage neans, respectively, and the adjustnent value is changed over
according to changes in the disk state. Therefore, the adjustnent val ue can

be ch d wh t at f th i t in th ded

ar o BHAthe o GRHtEr Ba MBATEde dCOR HAahidq)H FERbNt®f PERTBABRCD! her
due t ' he di sk stat wher eb Optical disk whi ch
2l vy A0 R Ao A48 5o PR BsS Sk AHD ARSFAFFG L6 ENE m 5 of
th t ti in th (cal disk i defined in Cl aim4,
when' EREZGIAATRA (FCRbp T5 BRERGTA RACH ASNG () U GBent his dBFPESORBRE

value .,in the first adjustnment value storage nmeans is set in the gain

adj ustn§ mrw%%name 8pti the FPLAGRL PiSHeIRIRLTRLES piBr EBEY ded
area, the adjustnent value in the second adjustnent value storage nmeans is
set i KECRE PLRA ustPRgl ARRNg2 1Ac A8 ¥akd adb andithe RNEFRL present
invention, in the optical disk apparatus as defined in Caim4, when the
opt i cREIFOOMANGS W\iRt¢¥ beratedeovhed chve ey sepieravsiefednayea during
operation, the adjustnent value in the gain adjusting 14 r neans is

re- sebecoda uRst@h &t nent value in the first adjustnent val ue storage
means to the adjustment value in the second adjustment val ue storage means,
and when t F@emuesgnti tkventsoRpiedmpdemte sods drhiecakeeer-mentieredr ded
area during the operation, the adjustnment value in the gain adjusting nmeans
i s repgebliememanse kal uEerehts vabiectntehprovdoed ardjaptient daske storage
nmeans to the adjustnment value in the first adjustnent val ue storage neans.
Accor dpegradu@ athich glake® phestaopi gadnt adnusttimens iconrexngeled an opti cal
di sk apparatus conprising: an optical pickup for emtting a laser to an

opt i cabrardld Yasven egorah ngphidalindaall oot phticihngremsteaniednxsegnaand
according to a reflected light fromthe optical disk; an optical disk type
det er regatrded rames fare deixedi andgfarthpe bhst lae septvic aystiesk wiasel on t he
detection signal; an operation area determ nation neans for determ ning
whet hés adwayesa stiedrlee tdveermpihenl a pgeakopiss sagaridtiicamtily argyr sesdcduieed ar ea
or a recorded area, based on the detection signal; a focus servo contro
nmeanstbochpagesr nimghe ctdtol ofothe tptimkd disknvergence state of the
optical laser emtted toward the optical disk constant, on the basis of a
focus error signal which is obtained fromthe detection signal; a tracking
servo control neans for performng a control so that a convergence position
of t hBeISELOSHREN &FeITHE INVENBIONMcated on a track of the optical disk, on
the basis of a tracking error signal which is obtained fromthe detection

a 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



12 signal; a gain adjusting nmeans for perform ng | oop gain adjustnent of
the focus servo control neans and the tracking servo control means; an

adj ust mrent val ue storage neans which has a first adjustnent val ue storage
means and a second adj ustment val ue stporage neans, each storing an

adj ustnent val ue which is set in the égin 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 signal and the tracking
error signal, in which at start of the apparatus or nmounting of the optical
di sk, en the optical disk is detern ned by .the_optical_disk.t

deterég%ﬁq %%g sc?Bsgéng’rggoﬁ&ﬁJg§§ﬁﬁi%%]ad¥% ?stﬁ5r85tﬁ&§%8§ickup
perfornmns, seek to a PMA_( Progr Memory Areay of the optical .disk, to

det er HHEM 17 QARHRLNGH Sﬁog‘bgg‘]ﬁc@r%rgcttﬂé”} e"t’o?%ﬂ7 att eB?aﬁkéﬁgt RELEPti cal
disk is determ ned to have a recorded area, ] o0 ain adjustnent is

per f olGTRAET QL MeaRPr f8H BRELCEAGTY & é%oélﬁﬁ‘ﬂ]eoe‘grg}éanat%‘énﬁﬁﬂJ@&Fedi sk,
the first adjustnment val ue storage neans stores_an adjustnent value which
i s setPdsitiRn gaf nthej OBt ARG InEAFSTidh A INRYHobPERAT P a2 Lt hEAFK| OF
performed in the recorded area, and the second adjustnent val ue_storage
neans Wi rertigahaiigkmefl FREUEARHISCIPE 2 JBTaThiRGCEEPR S4PD8LI W ifBans
when the | oop gain adjustnent is performed in the prerecorded area.

Accor disnPRtaimed | fivent £BR, dARkeF iR &idnal: Rt R nRYILSLBBIaMPARS! dabl e
optical disk by the neans for determning the 1 13 type of the optical

di sk &ien Irenterming hoepf padneddiugtmentorat Hehepfeews SLERO MBANSpt i cal
pi ckup is made seek the PMA of the optical disk, the presence or absence of
t he reost ddte atxacksndesernpnagans it ladvasidr ofingies pgraknevtpntibsance of
track information in the PMA, when the recorded area exists in the optical
di sk tiemrseefor sopeplibtimd aodrhiy imge sridadlartea eonttxdk thepophigal
adjustnment is performed, a first adjustnment val ue obtained by the | oop gain
adj ustpimkup s e otleel basiheofi tie ddjcwmst resrnow a8 ignal oardetheahsackhag t he
seek is perforned to a prerecorded area to performthe | oop gain

adj ustemsmr, sigerbndimdyhicheat wilaxd oift dihrecapyaraeus cep manntadpustnent
is stored in the second adjustnent val ue storage neans, and the adjustnent
val ue tilee cimnyeall odesk acwbedi thet typlearndedlien apteichbkdsskt &s Theref ore,

t he adj ustnment val ue can be changed over even when states of the servo
syst edetrermingd esecohdedphiiealadd stkhe ypec altedezirmal ot o meanbahgebei a t he
disk state are made greatly different from each other, whereby an opti cal
di sk amrrmialsl evovpbiahhaysskas thes ophtlie e rpioc leys t £sn made beeekt ai ned.
According to Caim8 of the present invention, in the optical disk

appar gnesrissuglef | et aned ak he¥ ebyh e rtflearnoiptg clabopi gkim adjopemened in a
recorded area, the adjustnment value in the first adjustnent val ue storage
nmeans i s sefccaardimwg gao nthdj liaviend ioagnshearg twheal tieclwp i £al mpdekup is
operated in a prerecorded area, the adjustnent value in the second

adj ustpefiorm the 1¥ovpl yaiat adjge tmeans irs aetaren twitepai @ pdenetondedeans
According to daim9 of the present invention, in the optical disk

appar altureso tbdd n@tls k ns€haenhds whart imve toptswet g8 ckupead-imvadediom a
recorded area to a prerecorded area during operation, the adjustnent val ue
i n t helgaid¥ cachh Ysthége MEENfA0I Rokemeit fuoorar her«dlj sStaredi f¥aterti dikke
first adjustnent val ue storage neans to the adjustnent value in the second
adj ustgtRitte Wi tEn§t OR@JEo 8BS i ndAd jWdements, aid Citle Pkt isgnoved from a
prerecorded area to a recorded area during the operation, the adjustnent
val ue ggeridie i e oh&ishh Ny MBBRTelrgel.e- set from the adjustment value in

t he second adj ustnent val ue storage neans to the adjustnment value in the
first adj ugidmity e UEo SEPAREIC2MBENTh AUl fvdA@ion 10i9fthBe present
invention, there is” provided an optical di sk apparatus conprising: an

opt i CLRILAMN TN SFHALAPEsAab28E ihe@A PRILA O] S asrda IBRELE! BY
medi um and out putting a detection signal according to a reflected |ight
from tHhe,Qd olq Bekreddrahl Gakkikth ey AG dHENBAMINN Eape; £1

determning a type of t optical disk, based on the detection signal; a

focus Y . r L. 0 : a
converdé'gs[lkccehagggeﬁ%qfﬁfﬁgl %geﬁﬂg%t’?te?d%?o%‘%d%’f@%%lz’fu é%lc rsri#%%hst ant, on
the basis of a focus error signal which is obtained fromthe detection

signal; a tracking servo control nmeans for performng a control so that a
convergence position of the optical |aser is always



15 located on a track of the optical disk, on the basis of a tracking error
si gnal Wwhich is obtained fromthe detection signal; a gain adjusting neans
for performng | oop gain adjustnment of the focus servo control means and
the tracking servo control neans; an adjustnent val ue storage neans for
storing an adjustnment value which is tained by the | oop gain adjustnent;
a post-I| oop-gai n-adjustnent-area determ nati on neans for determ ning

whet her an area where the | oop gain adjustnment has been performed is an
prerecorded area or a recorded area; an operation area determ nation neans
for determ nin net her are re the optical pickup is.operating is an
prerecordedA%?85§3P9agpe?gﬁdéhqﬁﬁg§Jt ?\Q¥ﬁ§%%§i§n§Fn$ﬁ§nﬂeﬁP6c Sd light: a
correction val ye storage neans foy storing a previously.set positive .gain
cor r e@PBHCI A BeSkaRRPRIGLNG AF g%%é?e%ufrﬂ)u?f?ﬁ’ﬁ ?rEaﬁs 1E3A8-d% AHSA i a
driving signal to control the qptical pickup, on the basis of the focus
error %m@h%ye@nﬁstﬁbetP&@MH%?%%%cﬁe%i{%%ﬂ in which when a disk state of
an area where the optical pickup is made perform seeking and _a reproducing
or recordi NCePERARPoNO §13dM dr Afd, thehi RFESeRE c1AYENEAOR /d&PETR Add by t he
operation area determ nation neans, is different froma disk state of the
area \weeeided pBoppiicaladiisd maRaNRkuDHPMPELf SPFEdanWRPEHCStlat e has
been determ ned by the post-| oop-gain-adjustnment-area determ nation neans,

t he preitkupl foseemgsitingody dasedn talar RtECh] cdich A6 & FEEALSUAY set
arithmetic and then set in the 16 gain adjusting nmeans. According to this
i nventmehiuntand gutpuftied By dfeqi@rcviarayl reeepyddndet® @ nati on means
whet her the area where the | oop gain adjustnment has been perforned is a
prer ecoefibectedaldghs faoor dde antsicald diskheanwppthealt Hds&pdy®aE on area
is a prerecorded area or a recorded area, and when the area at the | oop

gai n at¢tstminathes medinksf dogntdefiesimisning 4 roypehaf thet bptdsadadigk ar ea,
a previously set arithmetic is performed to a previously set positive gain
corr echamed vahueheadetiertiionsatignal hea gar @senfesvirngbseace-ofher ef or e,

even when the state of the servo systemis greatly varied due to changes in
t he disktistalediskerkcordgdiHariea chrtresotnabion heesnsr dotri deteaimiaingher eby
an optical disk apparatus which is always stable can be obtained. According
to C aanpftdésehceherpaasabsenmeentfi gn,recorded opresgalindichle gppdcaluslisk,
defined in O aim110, when an area where the | oop gain adjustnent has been
per f orwiken athet apt ichlt Hd skpfar atatemmimedint® ngeod reeoodibdal ogitsicals a
prerecorded area and an area where the optical pickup operates is a

recor déflslarleg, theeogairadodiad idet erairea b hmesns gt annofpleeagdion adjast i ng
means has the sane value as the previously set positive gain correction

val ue, debermbrat abnameansheioa tdeet d mmim ag nwiaef het nent amea her eparthieor ned
at start of the apparatus or insertion of the optical disk is a recorded
area ampht d@adr pacwier st bpespitical i ckuprepecatéedi areapoer acarededderdea, a
gain 17 correction value which is set in the gain adjusting neans has a
val ue abeégh bsselit annetiebyietddt iy isigridie; pa efoous| geseb gamntredrrection
value by "-1". According to Caim12 of the present invention, in the

opti caheshSkfopppeatvgmangdef icwertidl Gmias 100 mhke theogaiergencehanged
during the operation of the optical pickup, recorrection of the gainis

per f or gegh & No E hehgabp tadjaus Diake rmeatist tad etghoyd ngheheppiealoddlsk set gain
correction value. According to Claim13 of the present invention, there is
provi degh@Pafel i 68l tdeskagirRalot Us WY st rer @0gnRlli walichi dlsup for
emtting a laser to an optical disk as a recording nmedi umand outputting a
det ect9Pa $heAkr8RCehei Q@ tleR ta Jrefd RalLr; | 4 obtaék oAyt Berept coal rdilsk; an
optical disk type determi nation neans for determning a type of the optica
di sk hasgds Ofokhgeﬁ%%tih@n aSicilio B JOCtIsa s el VEo OB HRhCEEPRE iftGlon
performng a control so as to nmake a convergence state of the |aser emtted
t owar PL 1 i fy, t i SoRf 5@ S o8f si gna
mhichq?ghg%§a§hggbfgozgf%gn E?&&ﬁ%gk5£§;é§§aa??rgcﬁ%ﬁgksg?vg%%bntroI nmeans
for pe 1 g ont.t.o 0 t posiii-on ; fh i

| aser §é9£€é£yggfgéa%édkg% g%?§§EEnggﬁﬁﬁgﬂgggﬁ%aﬁfg§gkg1g§a3hghgg§ig%tf a
trackiog. eih0h RrRAknENLER dot s Al NG/ oM {08, A8ASGLL IR BARS 2,021 N
adj ustihg neans Tor perfornlnglloop I N ‘adj ustnen t he ’f ocus servo
control nmeans and the tracking servo control neans; an adjustnent val ue
storage neans for



18 storing an adjustnent value which is obtained by the | oop gain

adfust mént; a post-|oop-gai n-adjustnment-area determnm nati on neans for

det erm ni ng whet her an area where the |oop gain adjustnment has been
performed is an prerecorded area or a,recorded area; an operation area
determ nation nmeans for determ ning mﬁether an area where the optica

Ri ckup 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 value storage neans for storing a previously set positive

first gain correcfion value_gnd secon in correction val or age
neansﬁ%f 1 %P%r%%?BUQ?QuEgPeﬁggggi3@%5<ﬂﬁﬂfgéﬁé?%d$?§§f§%n val ue;
and a drivin ignal, outputting nmeans for outputting a drivin ignal. to
cont r 813 e a%‘ﬁfi%?ﬁ H%?Ebngnsgﬁgobggf‘é:r&l AR e"’}cf?)?s%lf‘%ﬂgl gagaet he
tracking error_signal,.i ich when a di.sk state of. the area where the
opt i c&t9Had& g %ﬁﬁ@lﬁﬁrgg?n?sggﬁ?ﬁga%ﬁ&%}m%ﬂﬁwﬁﬁﬁﬂ?mfﬁbr3g?e@S?HFng
operation is perforned, which state has been deternineqéb t he operation
area APCediSRAIRMH FLARSTMLRLVALEPCALOLAGH Ry K3k %’f’o’t”hgga?ﬁa wher e
t he | oop gain adjustnent has been perforned, which state has been

det er Fdid® IRERhevHbEe - VBaPhgaPn S8y &8t HG Ik A M Rt PEANFRaRRY t he
previously set first gain correction value or second gain correction val ue
i s se@ (OF {H G5 Fona] RUFRYtREAASMCAREL LHN @UPU N NF Ry eHELBANTi t i s
determ ned by the 19 prerecorded/recorded determ natjon nmeans whet her the
area WHanal dop ernrredlj tBeneptifad PASKYRe ofothe has &8 P Er kBB 82QYEr ea or
a recorded area and further whether the operation area is a prerecorded
area Y acignfel ar@athantirapkangheryoda sdgnde |goplyteh abj 888KEnt has
a different disk state fromthat of the operation area, gain correction is
per f oofed ey appakptwe @F einsgstyodep fpddiet okt Haalstd ik n CaeRekheon val ue
and negative second gain correction value. Therefore, even when the state
of thepddoad Fkslenis sdetgnninedntpybeani e¢corsiakd & mplgeeal ndisk Bysk
state, loop gain is corrected by the correction value, whereby an opti cal
di sk ahearcattuiscahi dbsk sdateapinstibnemeanshansbttdienept kgzbrdial 18 d ai m
14 of the present invention, in the optical disk apparatus as defined in

d ai mde3emtigredirt @rkavehar cechcdedoprgai Pyadinsstpnefgence-geeabpenterned at
start of the apparatus or nmounting of the optical disk is a prerecorded

ar ea avfooqrt iaracl- dihek ereberdpdi-sakapdeltepndpertditoss neans + ebovpedgadnea, the
gain correction value which is set in the gain adjusting nmeans is the first
gai n @arjuetinent vid user fiodmaliennan zeearviesr exdwe drsbm gareredpudedent has
been performed at start of the apparatus or insertion of the optical disk
is a meea e theopnicah disk, whbee ftilre topdijos tmEdk upa bperstesage a
prerecorded area, the gain correction value which is set in the gain

adj ustreagsnednsrés dmeadgeshuegti madoer ghtichn isalaet. iAccoheli ggino C ai m 15
of the present invention, in the 20 optical disk apparatus as defined in
d ai mai3usthiary treamgsi wheés thanjedpdgriimng adhje sapeTdt iioh pér formedt ina

pi ckup, recorrection of the gain is perforned in the gain adjusting neans
by emiheyirerdidedravéapusdydsehegaenondr adduistumend walve cotoraget o Cl ai m
16 of the present invention, there is provided an optical disk apparatus
conpr m®ang storygs | aml a@iekupehor vafuet whdch lizserett dmntloptgaan di sk as a
recordi ng medi um and outputting a detection signal according to a reflected
| i ght dfaqemdihey adsal wleskthanleppi galindiaglfuisytaremetiar npewt o omedeans for
determining a type of the optical disk based on the detection signal; a

pr esergRr YrastLedf 4691 ded- area determ nati on neans for determning a
presence or an absence of a recorded area in the optical disk, when the
optical di sledsrdaierd nelet @nbendibagonfiahl eheplopalcal skidy ide optical
di sk determ nati on neans; an operation area determ nati on neans for

det er idtidigh whed hes Ba 2r eacyvbgaB1EhepeRtiagdald iRikC P tirfe GRE4R$ I Agri s an
prerecorded area or a recorded area, on the basis of the detection signal

a foc Vi t {PRESc FOLhRE 419 43 skOf AheS b BFid o fBke a
conveﬁiggagéhégél% t he op??chelgggﬁgggiF?éd toward the optical disk
const gale Ut dd10) PR Se P 3 HACYBLTELR! aLANAanth! sk difeO R NPLobF @B e
det ection signal; racking servo control neans for performng a control
so that a convergence position of the optical laser is always |ocated on a
track of the optical disk, on the basis of a tracking error signal which
21 is obtained fromthe detection signal; a gain adjusting neans for
perform ng | oop gain adjustnent of the focus servo control nmeans and the
tracki ng servo control neans; an adjustnent val ue storage nmeans which has a
first adjustnment val ue storage neans, a second adjustnent storage neans and

g e e e oy



According to this invention, when the optical disk is 22 determned to
be*a recordabl e optical disk by the neans for determ ning a type of the
optical disk froma reflected light fromthe optical disk, and further it
i's determi ned by the neans for deterni&ing the presence or absence of the
recorded area in the optical disk that“a recorded area exists, |oop gain
adjustnent is performed in both of the prerecorded area and the recorded
area in the optical disk, the fist adjustnent value obtained in the
recorded area and the second adjustnment val ue obtained in the prerecorded

] s CHRER VI AR STBIAGE hBafe ol adRodis (IS} LG GEeti RoTRSl APRAS

adj ustment _val ue, i s obtﬁlned in the prerecordeqﬁgrea and the.recorded area
by t he o i9eh@FPERFRANEDBY PERSERTENG Tt RPSENS] Aj Rt hen? I8 uBT5Ad t he
second adjustnent, valuye. Therefqre, it is possihle to provide an opti.cal
di sk dpParkAtR FdiRnadpnayients 1§ defor Vi BRERQEVRNPRRERCPRECS, at e
of the servo systemis significantly varied due to changes in _the disk
st at e. AR ARA Ry ¥ocerdesh aryesf lt“hé¥*[9' eRdricahvtiiford FhStnaddpetmentyi sk
apparatus as defined in Claim16, when the optical pickup _ is nade performa
repr oMtu®herbred ngnopBrate6Rrdese a9a RngjusierPrd vaf iesEREREd in the
third adjustnent value storage neans is set in the gain adjustin%.neans.
BRI EF |IFot et DRAPNRGBIEI§GOEded fLed |k thaEranin| £hst Fakshg a
structure of an 23 optical disk apparatus according to a first
enbodiagins glenhevplegeftoragenmegns ﬁqﬁnﬁbﬁzﬁ%FQP¢I@gh%%Pmeﬂ§rVé%HPaining
a | oop gain adjustnent operation of the optical disk apparatus according to
t he fistragdoueans: ovespretinedyti agnd 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



Figure 3 is a diagramillustrating a state where prerecorded areas and
retorded areas are mixed in a recordable optical disk. Figures 4 are
diagrams illustrating three kinds of disk state of a recordable optical

di sk: figure 4(a) shows a state where the optical disk is prerecorded
conpletely, figure 4(b) shows a st at d lwhere session close is not per f or med,
and figure 4(c) shows a state where session close is perforned. Figure 5 is
a block diagramillustrating a structure of an optical disk apparatus
according to second and third enbodi nents of the present invention. Figure
6 is aflowhart for explaining a,l oo gain adj ust rent operation of the
opticﬂ?aﬁﬁsRsaﬁﬁm%QQniﬁﬁﬂxﬁQﬁrﬁFﬂBsFﬁé EevshdeeiPo it iit t he i nvention
Figure 7 is a flowhart showi ng a continuation of the flowcharf shown in
figurédBPSFmgaﬁeV@¥Q$efQﬂ%&ﬂ%ﬂﬁ??PﬁsF?aFFﬁgaéﬁ&ﬁ@&?ﬁﬁ1%?#WEs%@h%?ein
prerecorded areas and recorded areas in a recordable optical djsk. Figure 9
i s a SpegRAmMGHIGRtRERE MHahR $EPragecPRRASngand 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.

According to Claim 7 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; 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



24 whether it is prerecorded or recorded by the optical disk apparatus
aceordihg to the second enbodi ment of the invention. Figure 10 is a
flowchart for explaining a |oop gain adjustnment operation of the optical
di sk apparatus according to third embodi nent of the invention. Figure 11 is
a flowchart showing a continuation ofl12he flowchart shown in figure 10.
Figure 12 is a diagramillustrating an additional witing operation for a
PMA after the recording operation in the recordable optical disk. Figure 13
is a block diagramillustrating a structure of an optical disk apparatus
accordhng to a fourth enmbodi ment of the present invention. Figure 14 is a
f I onclsdrgnalor g bi nadijust ingpmgans ¢iruPRrHarming ateep @*1Bhe opti cal
di sk apparatus according to the fourth enbodi ment of the invention. Figure
15 i s aalfdscwedTelr to § ok nfoausoaeirmeacoot rofl mearsd Arharie shvapkiingfi gure
14.

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, 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

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



Figure 16 is a block diagramillustrating a structure of an optical disk
apparat s according to a fifth enbodi nent of the present invention. Figure
17 is a flowhart for explaining a |oop gain adjustnent operation of the
optical disk apparatus according to the fifth enbodi nent of the invention.
Figure 18 is a flowchart showi ng a cominuation of the 25 flowchart shown
.n figure 17. Figure 19 is a block diagramillustrating a structure of an
optical disk apparatus according to a sixth enbodi mrent of the present

i nvention. Figure 20 is a flowhart for explaining a fl omchart show ng a

| oop gain adjustnment operation of the optical disk apparatus_according to

t he sit¥be (ihQnQHtkﬁalh@l$hv@ﬂtFBﬁ.bﬁﬁg@r@f2ﬁiﬁ?éi¢¢%ﬁ@hh}gh§h§ﬁpmg a

continuation of the flowhart shown in figure 20. Figure 22 is a bl ock
di agr &inel lopdsitaadt gk stheceptécal pickup is made seek the PMA of

the optical disk, the presence or absence of the recorded area
is determined on the basis of the presence or absence of track
information in the PMA, when the recorded area exists in the
optical disk the seek is performed to the recorded area and the
loop gain adjustment is performed, a first adjustment value
obtained by the loop gain adjustment is stored in ﬁhe 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 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



conventional optical disk apparatus. Figure 23 is a flowhart for
explaining a | oop gain adjustnment operation of the conventional optical

di sk apparatus. BEST MODE TO EXECUTE THE | NVENTI ON Herei nafter, enbodi nents
of the present invention will be described with reference to the draw ngs.
The enbodi nents described here are th& il lustrative and the present
l.nvention is not restricted to these enbodi nents. (Enbodi nent 1)
Hereinafter, a first enbodi ment of an optical disk apparatus according to
the present invention will be described with reference to figures. Figure 1
Is a block dia ran1iIlustratingta,structure of the optical disk apparatus

accor 9PAYS & IHVREATRDNLS aRgtt hB thes I8dMe 3BUSERE BRART al s as t hose
of the conventional optical . disk apgaratus shown in figure 22 denote the
same partsAcCREdifig &a Clakkrdl o GBRoPESSERtogIvVENt ik U HhGeral 2
denotes a spindle notor, nuneral 3 denotes an optical disk, nuneral 4
denot 8RtAFRF AifN (FRRATATLFeR Sl A6 4RROt 48 §lgHdasd cohRINSERS ePEiFRYI ¢t
nuneral 6 denotes a composing circuit, nuneral 7 denotes a D/ A converter
numer RBECEUPeAdt @pvad A1om chvEeEeFdeduateral t9 detiarearided AP ULt er
nuneral 10 denotes a gain adjusting circuit, nuneral 11 denotes a driving
ci rcuftir ingmeopgfratgaiendike addestBephr valaed igukhealgadin detiiesingsi gnal
processing part having an optical disk type determ nation neans 22.

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.

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 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



The optical pickup 1 conprises a laser |light source such as a | aser diode;
optical "conponents such as a collimator |ens, an objective |ens, a

pol ari zed beam splitter and a cylindrical |ens; a photo detector having a
phot orecei ving part of a prescribed pattern and the like, and the objective
lens is driven by a biaxial actuator (fot shown). The optical pickup 1
detects a reflected light of a |aser which is applied to a target track of
the optical disk 3 rotated by the spindle notor 2, and sends this detection
signal to 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 | aselopebedf pomat kack gt theackphicahediehy o@Bc%h@n,ba&lﬁo@lfs &rror

si gnal based on an 27 astigmati sm nethod, a tracking error signal based
on a pusapkihgnerhod, sagadaddileissh i b3 ook inedbisen @geadﬁﬂﬁﬂﬁkﬁpgroove.
The RF anplifier 4 for exanple generates a RF signal froma sumsignal of a
f our - veygsal i t aphetindeiddetsdring mémnoptorapepfekupng, labpclyadat ects t he
reflected light fromthe optical disk 3. The RF signal is inputted to the
si gnal agpjestmenngofiathe? focaral sdmvreatortrol nmeanedaadd thegbjtemadding an EFM
denodul ati on processing and the |ike. The optical disk type determ nation
22 i n séevsi goakrplomessisyg grarad Pis teert nvateget btorpge ofeamse fot i cal

di sk, by enploying the reflected light fromthe optical disk 3. Further,
the RFsbopingi an 4dgesemsnas veaXwe ushibch ois (fEyasngdabyandiea ltocge lgatin er r or
(TE) signal fromthe reflected light fromthe optical disk 3. The FE signal
i's a sh@pastmbhel &S pobitailuep-lya vt ¢ usrgmentenirati detefrnfinatsiof t he

| aser emtted by the optical pickup 1 on the basis of the reflected Iight
from theapst 62l dditekminiditd vier Hér sagnatea swhegegtibe Woioph gaimbt ai ned by
detecting a deviation of track of the laser emtted by the optical pickup 1
on thea@gsstmehtt Rasr dldeeC iR fdahdd f1Onak herepeteated akked. okhese signals
are inputted to the servo part 20, and the servo part 20 applies a driving
si gnal ré@ot8eddaireang ati lopéiratlilon car®@a Ndét Srih0AHS iaAdmehaskifoy st at es of
an actuator included in the optical pickup 1 in the optinum states, thereby
drivi nget8emafti Hat PhethedB alh&i s WehdPe Lt RO bpEligdes ptib&uphdse
conpensating circuit 5 for conpensating the phase of the control system
and t hep&pERRREHNYsChhC Prierbcardbd Nergai o ad) Hetbpgedl bewal, th frile

adj usting the gain.

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



At the | oop gain adjustnent, the mcroconputer 9 applies disturbance via
the D) A'converter 7 to apply the sane to the control systemthrough the
conposing circuit 6, and a reply signal obtained fromthe applied

di st urbance which has nmade the circuit of the serve loop is inputted to the
m croconputer 9 through the A/D convetfer 8. The m croconputer 9 cal cul ates
a loop gain or a phase of the control systemby arithmetic, on the basis of
t he above nentioned di sturbance signal and reply signal, and the | oop gain
is adjusted by the gain adjusting circuit 10. Next, the |l oop gain

adj ust ment operation which is perforned by the optical disk apparatus
gonstr%%ﬁ%dagéuﬁééeﬂiH@&nébove according to this enbodinment will be

escribed with reference to a flowhart ip figure 2. First, when the
appar at us i BCSPEALRE &P FhdiSsIdNEENRR ¢ el ( uﬂ?ESf@lpﬁé by k% notor s
turned ON and the laser is turned ON (Step S1), thereby starting a _spinup
oper atpoRrefexdedireserdese seiegbiiat 1on 1eaper VBRRBET( §th€pa§®ga aYﬁté)%ﬁ\
operation for determ ning the optical disk t¥pe is performed (Step S3). A
net hodtier Lldepegaiini agd jusEmant dids dpeqntppeiarmpdpés apprerecorded

area or a recorded area and further whether the operation area
is a prerecorded area or a recorded area, and when the area 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 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 operates is a prerecorded area, a gain



exenplified here. First, whether there is a reflected light fromthe
presencé or absence of a focus-error at the focus search (Step S31). When
there is light at this time, it is judged that there is (Step S32) and the
spi nup operation is ended. \Wen there 55 areflected light and it is or not
i s judged S-shaped signal no refl ected 'no optical disk judged that there is
an optical disk, a judgenent according to the reflectance of the reflected
light is nmade next (Step S33). The reflectance is generally 70% or nore in
the case of CD-ROM 65%or nore in the case of CD-R and 15-25%in the case
of CDRW Thus, when_the reflectance is |ow the.disk.is. j.ud CD- RW
(Step TIFTEGRLPE WAHS HELEE W& SFeeth s%?gﬂafﬂeagpggtﬁgﬁgﬁ%ge% ?gasgea a
CD-ROMor a CD R, Next, .it, is judged on f{he basjis of the repradycti.on

si gnal Va}Bf VRECHpiFc APtaLNED %g‘i“'ﬂletrl E’?AELJSI BF@V‘]‘PHEE'\L n slgﬁ:egqraol&e) as
time information which is nodul ated and added to wobbling groove can be
read oFORBECEEPBPVEIYL DPy¥nd -When it cannot be read the disk is judged to be
a CD-ROM (Step S5), while when it can be read the disk i.s judged.to be a
CD-R (Step SGFPr¢H§9t§ﬁeQ%aﬁmu§%nﬂﬁC%WedPERS?EtdépgﬁﬁF&QELa Ghe the case
of CD-ROM the | oop gain adjustnment js &erforned (Step 57) and the .

oper atPPh1pRrdcAiEE PHPAKE tHS(ASHrIREREAGINVREAIINLVdi WheNs EhG GAT dthe a
CD-R or a CD-RW the optical pickup is 30 nmade seek a previously decided
area (Shepged) durfag the I0RSFafaian R EReeAPtiSapePi6kMRd L® T hat area
after the seek, and the operation proceeds to the next operation. A
descripervactkiibn bé Fheegadmn airf srefoFieed iRetheogadai AdadstsinteMeans t o
be performed when the disk is judged to be a CD-R or a CD-RWas descri bed
above.b¥i gupdogisgowdea paeatiousfly hketopgatal carsRCtaonhivél Yer-er ecor ded
areas and recorded areas exist. In figure 3, nuneral 31 denotes an opti cal
di sk. Nurer abso33,ing3 tan@ 1dimldribtef apherpaesenthénygnitd@n Jitdiers] is
respectively, which is shown in enlarged dinmension; nunmeral 32 denotes an
ar ea eoeidefdr encoptded lstditsk REppaONTRHUCOPPL haABOAl aB3 opdritads an area
where a recorded state has continuity, and nuneral 34 denotes an area where
pr er ecpidkdpafeas eaid tiagoraddh st e am eopt kedlwidtiBknéscantiaaanding t he
di sk state. Wen the |oop gain adjustnment is perfornmed in an area such as

t he armad3dmwhade optpuetdmded atetactienretgndddagreadimoaxd® a here is a
possibility of novenent to an area of a different disk state during the

adj ust pepl ecYbdn 1tilgd tdifsions ttdtee dpst tdmhgeilskt henqoptticay) dfisk rtefgeect ed
light fromthe optical disk 31 is varied and an error signal anplitude of

t he sefigbesminamion waainsd farsidtengining posgphki bift yhehaptimaladiisk i ng
operation does not converge normally. Therefore, before the | oop gain

adj ust pesed bhethpt detlecuiickuE ignadbgea sEekuansarga 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



31 where either a prerecorded or recorded di sk state has continuity, such
as‘'the area 32 where the prerecorded state has continuity and the area 33
where the recorded state has continuity, and then the | oop gain adjustment
is perfornmed. However, it is necessary that the | oop gai n adjustnent
operation can be executed when any op %cal disk is inserted. Here, the |oop
gai n adjustnent operation in this enbodi nent, which can be executed for all
recordabl e optical disks, will be described hereinafter. Figures 4 are
cross sectional views illustrating informati on areas of a recordable

optical_disk in a case where e disk s .conpl.ete r r (f.Lgure
4(a)) STRTRE %e?élg%‘g;’g?ﬁﬁ X%Egg f‘vz’lﬁét l%e;E&)otr‘—’lrrlierl %ﬁ%ir@ﬁ%cg(ﬁgpnéhgﬂi gure
4(b)), and a case where session_close.is performed (figure.4 . The

*hr ot ReREReEE | & BoRtr oaPega tPraIeReanie A e de P A BAR Poner
Calibration Area) where initial setting of power emtted by a lLaser is

per f oM&SS & ?W%%QW%W@WEﬁFeQ)“ M&BEW 7 e § ofuo%% 93%Part tine
and an end tinme of a recorded track i,s recorded, 5&&1 rogram area

( Pr ogPSAuEERgnt Thas PeRen sPELEPRBRAILF Add RLR*FT %&egg? a®FA%(Test Area)
and a CA (Count Area). Before the recording operatjon is started in the
recoré&&Q¥4ﬁﬂi%%ﬁaHi%R,OHﬁIEFGQPCﬁFPﬁuHQQﬁﬁﬁiQﬁﬁ&QQﬂWe?gspE?Forned in the
TA of the PCA to obtain opti mumrecording power. At_this tinmg, in the CA
the n@EI@rwiningeehagthepcansaregy whgy g gdl%;?f@%ﬂe?@lm%@k%el@c is
performed. Then, when the recording operation is started and the_ recording
to t hODRIRS g ate @R sPEeFeePHARd RKEGr Pt ioF FOEIRA sER2 t PRetBRd the end
time of the recorded track and the like is recorded in the PVA and

t her edfasdrs duf athe deteetbanl FEIRRLGt @n coFnant NN Wbig $takagg: Bepss
additionally witten to the track. After the recording operation, when the
sessi ehiglhodeas sa peifot ngdin| eagregtion: yalusadt@rgganmerrddieh data (Lead
In) are recorded on the optical disk. The Lead Qut is additionally witten
on t hetsinimofa qrevieovatksset pasitdyeniiors twaga e cer teeic hban Véiéﬁtly,
while the Lead In is recorded in a lead-in area between the PMA and the
progr andares etowh Jaini gorceatihenveluesedinnge gnears f feststesingna TOC
(Table O Contents) as the track information recorded in the PVA such as

t he stpareviduslynglet heegatiivensegpndhgatinagloriectprarating; raddrded in the
| ead-in area. That is, regardl ess of whether a prerecorded disk or a

r ecor dedivdirsk, s idmal eadtputing neaasdifolr whitghitisingta sdibjeingdsignahe
session close is conpletely prerecorded while the lead-in area of a disk
whi ch thasdeero subhecoptitalt héckepsbon thleodadis iof athhenpbet el ¢rrecor ded
state. That is, there is no possibility that the prerecorded areas and the
r ecor dadyrerleasndirehai xeack ingherkeadsiignalga,imwhidie wheni audigki n t he
disk state is kept. Therefore, it is suitable to performthe |oop gain

adj ustsrmatte iof ttiee | @Belai 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



33 area of the first session. Wiile start addresses of the lead in areas
vaty with makers and they are recorded in the ATIP information, the final
address is fixed at 99:59:74. In the seek operation at the |oop gain
adjustnment in the optical disk apparatus according to the first enbodi nent,
when the position of the optical pickdf after the seek is at an end part of
the lead-in area (for exanple, at 99:59:00) and the next area (for exanple,
an area starting from00:00:00) is an area different fromthe |lead-in area,
the optical pickup is nade nove to an internediate part of the lead-in area
(for exanple, an area in 99:30:00) at the seek before the | oop gain

adj ustPEprecasdgdd Eerpadiesh SRt el ¢n (BeaRsHBAPKBRE, thie AT&SH gL
adjustment is performed in an arbitrary area, such as a |ead-in area or. a

| ead- ot@oRr gainyadiastRend: dyasc RN RAT feEBededS dAsRrergcories &ifa nuity,
wher eby the optical disk apparatus can elimnate the possibility of
nmovenedx aorefoxded érea a@nfd drugrihen skhether thei aAgerAslPfoR A s a

adj ust rent and can make the | oop gai n adjustnment converge normally.

( Enbodbrenec@ydidxarean ogpta czeicaidad apped at asdwkiheh thepayeiaded wilteh an
adj ust rent val ue storage neans for storing a gain adjustnent value in the
opt i caloalp sga appadjussmencomdisng tdi fherént sdiskbstiatent ram thad defscri bed
as a second enbodinment with reference to figures. 34 Figure 5 is a block
di agr arheé | bpetratiibngatiea ,omta icalc ali rsde appmr 8 useafoomddnyt e iproe Idre
invention. In figure 5 nuneral | denotes an optical pickup, nuneral 2
denot gesrev ipusilyesebt pos inliver dlirstdegrnirscanrept ionl vdilsle, amdreral 4
denotes an RF anplifier, nuneral 7 denotes a D/A converter, nuneral 8

denot esegat &€& senvedt gainnwmanactOidencdbsea nThepefopetcevenumdreal 11
denotes a driving circuit, nuneral 20 denotes a servo part, nuneral 21
denot eshé stgbal opr ahes sieryopatyts ey i iy sigwpficahtliyskatryipd deteerod nation
means 22 and a recorded/ prerecorded determ nati on neans 23, nuneral 24
denot eshaigasdlj Uft GRBt diskue tite ,adeodpafsihavs ngoaréctet dg) tdieent val ue
storage neans 24a and a second adjustnent val ue storage neans 24b, and
nuner aboPPedleiohedaduey whier dbyguiresor: Bedll 7d8sk dppuehauks whdlchex@ ai ni ng
a |l oop gain adjustnment operation performed by the optical disk apparatus
accordingay® sbebsecead eebewitEnied Herei nafter, a | oop gain adjustnent

met hod of the optical disk apparatus according to the second enbodi nent

wi Il be desgebbediwgt Ror eflerianaa tox ttwesepfégehieSinvention, in the
optical disk apparatus as defined in Claim 13, 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 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



First, when the apparatus is started or a disk is inserted (nmounted), the
spindle'notor is turned ON and the |laser is turned ON (Step S1), thereby
starting a spinup operation. Next, a focus search operation is perforned
(Step S2) and determination of the optical disk type is perforned (Step
S3). Though it is assunmed that this O%Qical di sk type determ nation 35
method is the sane as that described in the first enbodinent, the nethod is
not restricted to this. Wen the optical disk inserted in the optical disk
apparatus is determned to be a CO-ROM (Step S5), the | oop gain adjustnent
operatiaon is perfornmed (Step S7) .and then the operation proceeds to the
next SRR o184 eRPPA aBﬂgi ggl dgfdpednday (A im the Wpenchhedgagn is
apparatus is _determned to be a CO-R or a CO-RW(Step S6 or S4), it is
det er FAPSthelhelng theorreyakien efi she pticaloRiTMP di ER-or not, by
the recorded/ prerecorded determnati on neans 23 in the signal processing
part ZPHE&dpiasB)of Ve egahe Bt REY IPEMmedetiar HiNG rgp ihea s t hrgemeang
recorded area or not of the optical disk apparatus according to the
enbodbYe MPAQY 1k R cPYBEHONELE, Sehi gaks federtionstaleeve and the
present invention is not restricted to this. In the optical disk apparatus
accordi ng tAFadd dnhold nehaimal bepft hbet pyesentt Havwgnt e, dibéresis
determ ned, a tracking servo is turned OFF and only a focus servo is turned
ON. | provigles a@re optitcaptdtak pppruptus woiwrsednd oraexepipiealrom t he
innernost track to the outernost track of the optical disk, to observe a RF
si gnalpickun Hicr témit t e na nbaserotdednapgdiicali ntiskdexk ia tdeoogingal di sk
the RF signal is constant, while when the disk is one in which prerecorded
ar eas madd ume cordd exh tpwsirgi st dateshdon isighiaduraedrdingd evelaof the signa
IS 36 decreased because the quantity of the reflected light is reduced in
t he r eedilded eal dai gist ctinqrar eblet opt heapr die&or ded opteixcaIThdiss k whepe a pr eset
threshold value A is set on the basis of a reference voltage vref as shown
in fideterqingtican nesanket o detlerihdhinbhe aatgpd fa therqeoicell ater when
the signal level is larger than A, while it can be determ ned that the area
is a besedden drhen detssct ben ss jgnbll eseprieseagealot-ayersyaldes than A At
this time, the signal level is binarized on the basis of the threshold
val ue rAcotridedetar esetde termi tiet oni meahsnfeirgdet e4thiniigh iprés@hice nor
prerecorded areas and Low in recorded areas, as shown in figure 9. Wen the
aboveameabisened da &f fewdtded Odréheinr eReneptitadbsEnge afhdecergled areas
in the optical disk is ended (Step S9) and it is determ ned that no
recor dpd iakga disk Na Wetkriheed 009 Bai A 2dbustaRIle ApRTAid10Misk peyf or med
(Step S10) and the operation proceeds to the next operation. Wien it is
det er mheedptthatalary sie alitethn B £81 6% | BéSnst hanoppledalt iPirCkiyed s made seek
the recorded area, thereby perform ng the |oop gain adjustnent.
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 a track of

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



When the | oop gain adjustnment is perforned in the recorded area (Step Sl11),
thé adjlustnent value is stored in the first adjustnent val ue storage neans
24a provided in the adjustnment value storage means 24 which is constituted
by a nenory such as 37 an RAM ( Random Access Menory) in the m croconputer
9 (Step S12). Wen the loop gain adjudinent in the recorded area is
conpl eted, then the optical pickup is nade seek a prerecorded area, thereby
perform ng the | oop gain adjustnent (Step S13). Wien the | oop gain
adjustnment is performed in the prerecorded area, the adjustnent value is
stored in the second adjustnment val ue storage means 24b provided in the
adj ust¥ferfbtained sfspRgEhpedriest icn sl wgainhadinspigai meadsust nent
and ot her adjusting operations are conpleted, the operation proceeds to a
reprod@mﬁrQF¥ﬁ°¥%é69dEﬁ9POSéﬁ@tﬁ@dW?ﬁmﬁﬁQﬁgﬁ.tW%eﬁoﬁh% 8prvearoaitgiel
inserted in the optical disk apparatus according to this enbodinent is a
r ecor degsns opnd celhedtsreking &givealcaditsio appeans usashadjestoeat waduswi t ch
25 according to the state of the area where the optical pickup operates,
i.e., stttdge néensrehbich paer eacdrided @d juwstmerrt, vahder ehdsagke meiamst, or
second adjustnent value. Then, the read value is set in the gain adjusting
circuigd seramt adjustpent 20poralger alpamst arid gy thierdpad jusomen St epl8E6) .
The prerecorded/ recorded determ nati on neans 23 constantly nonitors the
di sk staimgdinheande epthcakodiak ampardgjustmentopeshte nget SiaptBie7 gadmd,
when the disk state is changed and the determ nation signal 40 is varied,
not i f iaesjudteimg aneanspusar adithakttilee maals stat eopesatery ahthded (Step
S171). 38 When the m croconputer 9 receives the notification of the
changad judtmenit skaktat by ( Sheppo$ling) a thicrst addpwspmést Yathengesreder the
switch 25 in accordance with the determ nation signal 40 and re-sets the
adj ustiferdtheyat est Nad hés gReAtadhlsle BEorddglined{ s epsd S 78eapddS174) . Wen
the operation of re-setting the gain adjustnent value is conpleted, the
oper atdddjusimeee deal et BEotrefr aduehrg s@fc IrRE A dH Wt Oet aFh Die ( SEBRagEs) .
The met hod by which it is determ ned whether an area is prerecorded or
recor grsh idyd tdhedppeingi Sighay batparttiaty dad the @@ﬁbﬁteinghanges in
a reflected light fromthe optical disk, for exanple as the nethod by which
it i s qietelng netyndet 6T cenyroecehdedpiieml idedpidesh oknaobas s descri bed
above, in this enbodi ment, when the optical

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 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
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



disk to be operated is a recordable optical disk and includes recorded
areas, the loop gain adjustnent is performed in both of prerecorded areas
and recorded areas in the optical disk. Therefore, even when the states of
the servo systemin the prerecorded area and the recorded area are
significantly different fromeach othé# due to changes in the disk state,
the influences can be elimnated by changi ng over adjustnent val ues,
resulting in an optical disk apparatus which always has a stable servo
system (Enbodi nent 3) Next, an optical disk apparatus which is constructed
SO as 39 to performthe | oop gain adjustnent%gg enpl oying a PVMA (Program
d

Menor AetreEnined tRePEpai ELCOFIGP LS PREGRT £ Py gths Mrersederd

enbodi ment wil| be described as a third enbodinent with reference to
fi gur leterpinERIdRafyam Pl e AptiFaE disktiFemor rRéleptedal igindk
apparatus according to this enbodinent is the sane as that in figure 5
whi ch frorenpheyeptieplt Hd sHes@Ndtiudithir tHe bptdeheryisrdapigatieus
according to the second enbodi ment, and thus its description will be
om t t akedng eforhdetespiging AdcuPresanaHanatabrentet aé bpei sgrodidsd
apparatus according to the third enbodinent will be described with
ref er awea tn f thechpticailndiisfutdati@ arerandediaxea @naéatshe loopagatins i s
started or an optical disk is inserted (nmounted), the spindle notor is
t ur necaddvistrlenbeib aper fogmedr nad bOth SifekIRl)prehecebgedt areangna $hienup
operation. Next, a focus search operation is perfornmed (Step S2) and
det er memdrded odr éheinptheabpdiisia lt disk,s e fhisredad $uepmEBYL. vaAuse optica
di sk type determnation nmethod is the sanme as that described in the first
enbodiokrdinedhi ie thyg metbodedobhrea tamh tthe ssecondeadansimdntuvalveen t he
inserted optical disk is determned to be a CODROM (Step S5), the | oop gain
adj ustoterd irogedr ah | bhei prpeetorded ancha feare tdtsoeedr ahi bhepfareeds to the
next operation. \Wien the type of the optical disk is determned to be a
40 CD-ddfrstaméit: Rvdbyet beodager meaals andftidesepdnd ahd Juskmeype vaSuep S6
or $4), the optical pickup is mde seek the PVA (Step S21). Here, the PVA
Wil hedxrdgd | weaeser reegechAiveloun and fd guriet di2] e t tiei PMAad Jusnmenea
starting at an inner track which is 00:13:25, that is 1000 franmes, inward
from thlsd aig obhoRinédaihetliel prareworaiedl iaredi £iidi ther patbetedl asicar t
times and end

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
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



times of tracks recorded in a programarea is recorded. Since additiona
witing’to the PMA is perforned every tine data is additionally witten in
a2 track, a recorded area in the programarea can be retrieved by reading an
address in the PVA (Step S22). Wen the address information cannot be read
fromthe PVA by this nethod (Step ng, it is judged that the optical disk
l.s a conpletely prerecorded disk, then the | oop gain adjustnment is
performed (Step S10), and thereafter the operation proceeds to the next
operation. Wien the address information can be read fromthe PMA, it is

j udged that .the tical disk is a disk having.any recorded are t.he

bt Poapt ek iek ke e 3 Fedtideho o o bl L Pk e PRBP A g e | oop
gain adjustment (Step S11). Wien the | oop gain adjustnment is perforned in
the rBEBFEBE AN¥ENHYAD -adj ustnent value is stored in an area as the first
adj ust nrent _val ue staorage neans which is included in the adjustnment val ue
storage neBAYUER i2n ithe Biavihadbtit 8P 0e%R1a1n1ing A LOCPLGAidt nent val ue
(Step S12). Wien the | gop gain adjustpent in the recorded area is

conpl @dgUstRRE} CREIrGiAMICHi thaiPrPrticatedigbkaRPpratdcoAFSP LY §Mer eby
performng the | oop gain adjustnent (Step S13). Wen the | oop gain
adjusthﬁnglr§tp6mh&4ﬁﬁ?ﬂq1Qﬁmﬁkﬁe%%%%@ﬁéﬁnarea, the adjustnent value is
stored in an area as the second adjustnent val ue storage neans included in
t he adj ust FéaureaBud ssttordiggramnsl ustsahingcangtadieusthen® val ue (Step
S14). When the | oop gain adjustnent and other adjusting operations are
conpl predeceohdedparsEisoranst eeeeitded areapravachnagedr ine@ngiangdadeket i on
(Step S15). When the inserted optical disk is a recordable optical disk,

t he opptiabldddkkapparatus according to this enbodi ment changes over the
switch 25 according to the disk states, i.e., whether the operation area is
prerecor deflignreecdr dew diraprangisiliwstratingdibreseiings o atigkhe second
adj ust rent val ue fromthe adjustnent value storage neans 24. Then, the

val ueststeetfi n trecogaiabladjastical cdiski t figurkedganvehomst 2@ tatwer eby
starting the operation (Step S16). While the optical disk apparatus is

oper avhege the ppéieadr dddik eicorpieer eled eded nadmphetedys Fi guorestdarii) y
nonitors the disk state (Step S17) and, when the disk state is changed and
t he dehewsi aattatesmwhreale 4k dssiorardbuke nos | ioespehformedocamputitrgure hat
the di sk state has been changed. Wien the m croconputer 9 receives the
notifdcayi shoek a 42atkandexd sddwich sklssat bsfpemfolrmed.

prerecorded/ recorded determ nati on nmeans 23, it changes over the switch 25
in accordantguwet b tise ad@leyak rnbidaquemi Jhhhs¥batndgr a- setractthreadjfusdment
value in the gain adjusting circuit. Wien the operation of re-setting the
gai n apiishbedtiskabpparatuenEcier itdetopseadhdnapdothdad to the
reproduci ng or recording operation (Step S18). The nethod for determ ning
whet heibadimendsi s fpraeeeafedasht 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



or recorded during the operation is carried out here on the basis of
changes'in a reflected light fromthe optical disk as the above-nentioned
pet hod by which the presence or- absence of the recorded area is determ ned,
but it is not restricted to this. As gescribed above, in this enbodinent,
the | oop gain adjustnment is perforned in both of the prerecorded area and
the recorded area. Therefore, even when the states of the servo systemin
the prerecorded area and the recorded area are nmade greatly different from
each other due to changes in the disk state, the influence can be

el i m pated By i¢hangigie et r&88 881 PebBRakdY ByuenBH sl Wiegkt he opti cal

disk is a recordabl e optical disk at the start of the optical disk

aPpar Abiaralud SUIN A {deRAlLEBLnE, Sipoliinchite AN AK O APSRELEn O]

recor areas can be determ ned tromthe PVA, whereby the optical disk

appar at us @ng%tu(}%si%xﬁtgrﬂgﬁcﬁgftpkgzegg 1%finqq’%f?h&q%rﬁ%ded ar eas.

43 ( Enbodi an optical di sk apparatus ovided with a

Co”e%bggt}ﬁ 'n‘tgioi{(e‘}ra%gforimé‘f'staﬁ‘gdo?gégéﬁtnG;{%téci appad tdd’ %ﬁrtr% 'e%(gc%p“t er

in the ica apparat us descr or t dir ment
will .descr | as .a four e Leent wth reference to figures. Figure
13 is%§16508¥4§a§r%ﬁ%i? d%é?a%ﬁ?ég%gggéptical di sk apparatus according the
enbodi ment _.In fiqure 13 ner al denotes an opti.cal_.pi cku neral 2
denotes a ERoNce oot & dherarest cEROrasTag soptctal sl PhEtar 4
denotgi anhRF ang%&Jiex Puneral 8 denotes a D/ A converter, nuneral 8

denot ELOHFDALS SO 1t THIWEFat 9 denotes a microconputer, numeral 11
denotes a %hiving ircuit, nuneral.é? dgno%es a_servo, part uneral 21
denotes a STEGHEE grodesd 3% R hAlRG ARG &% ARk &tk hrBat i on
means 22 and a recorded/ prerecorded determ.nation ans 23 uneral 24
denotSEeﬁﬁt&BPugpﬁéﬁ:RM#%&fE?BrEBE ﬁﬁﬁﬁ§gaﬂgnﬁpﬁra Feridt &% correction
val ue stor%ge neans,, aqg umeral 27 denotes an arithnetic neans. Figures 14
and 15e§PEARPdFe RRHCH0rd 5Kt ai ni ng the | oop gain adj ust nent operation
performed by the gptical disk apparatus according.,to this enbodinen%.

Her ei naf t eF 19U%& deridt iDrPHICk nd1apt pRal1d1Sk TS QS HROr W ALEo this
enbodi ment will be described with reference to these figures, First, when

t he opRi ERFigAdk ddFkardRRAT3EUStaFEeEddPIato @ ﬁoﬁﬁﬁﬁsﬂwqgg%mﬁﬁﬁt%ﬁ, t he
spindle notor is turned ON and the laser is turned ON (Step Sl1), thereby

st art FR§ RTreFeRtp 1OY&HtiUh: Next, a focus search operation is perforned

(Step S2) and . . )
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



then determi nation of the optical disk type is performed (Step S3). Here,
it'is assuned that the optical disk type determi nation nethod is the sane
as that described in the first enbodiment, but it is not restricted
thereto. When the inserted optical dig% is determned to be a CD ROM (Step
S5), the | oop gain adjustnment operati is performed (Step S7) and the
operation proceed to a reproducing operation (Step S43). Wen the optical
disk is determned to be a CO-R or a CD-RWby the optical disk type

determ nation (Step S6 or S4), the optical pickup 1 is nade seek a
previously set area (Step . S$31), thereby performng the | oop gain adjustnent
(Stepzégﬁ%?h¢ﬁ?e§h?ﬂ pRefiUeSy et area at the Ioop gain adjustnent is
assunmed a lead-in area described j.n the first enbodi ment. \Wen the | oop

gai n ad) ustFAAREF sT BotFoRnEd otk dihARATet LiSFERE 189 b of EHUFNUERe OF

adj ust mrent val ue storage neans 24 included in a nenory neans such as a RAM
in théhiPRotorput tFkgPRATARYS AGHETAINT KR i aF LEFRKCBBRIAREAS @t er i nes
whet her the area where the | oop gain adjustnment has been performed is

prer eddtRIREDFCRCORUBAL LR ep S33). It is assuned that the area
determnation nmethod is the_sanme as that described in the second

enbodi nent .Figuse pgP eist Ae TdOWEhGITtaticdh SRkt R BRI anhElepehaalk pickup 1 is
made perform seeking, then the disk state in an area where a )

r epr oNAWi19 e ol @PRgIdpBr adiigs tnento aReyken nefl thenepricnpdddighd it is
determ ned whether the area is prerecorded or recorded (Step S34). Also in
this caparatus saeeeudidndt hat thiee sdetdr remhad vrent efietbesknyeatdons
performed in the same manner as in the determ nation nethod at the | oop

gai n adj ustivegure AZlt he pefdbwebhardashawigaa cort bpeatiponodr she

determ nati on nethod, when it is determ ned by the prerecorded/recorded

det er fileewd loar hresinew23inh&t gulte @0sa where the reproduci ng/ recordi ng
operation is perforned has a different disk state fromthat of the area
where the IBbguyai 22 ailpust hdpckhdd ageam picrfustmat {Byep SBEjctule of a
prerecorded/ recorded determ nation nmeans 23 notifies the m croconputer 9

t hat tdemviskicnat copsichdndédk 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



When the mcroconmputer 9 receives the notification telling that the opti cal
di sk state is changed (Step S36), it outputs a gain correction value stored
in the correction val ue storage neans 26 included in a nenory neans such as
an RAM whi ch constitutes the mcroco ter 9, and adds/subtracts the gain
correction value to/fromthe adjustnefit val ue obtained in the | oop gain

adj ustnent by the arithnetic neans 27 (Step S37 or S38). In the correction
val ue storage nmeans 23, a positive gain correction value is previously set.
The gain correction val ue 46 is set at 3[dB] here. Wien the loop gain is
in a decreasi state_when the optical disk apparatus, starts its operation,
that | SAGNERE CRENAPRUBEARL SR RNG R hat e S BEERERPAPL PREGCAL
prerecprded area and is in a recorded ea at the operation, the arithnetic
eans SH b DAt s, FBOHRoR b GRS Thaley 41 FBRL SORPUBALES -t hat { ho

|l oop gain is ingreased by 3[dB]. (Step S39). On the contrary, when the | oop
gain is in Bk FREPESsingnEmerel dhgdenatesymih epeliaprikPifkup anumedaloop
gain adjustnent is in a_recorded area and is_ in a prerecorded_area at the
oper atd FHENeHRS afi PRABEHLE MOARY 2 PURHEacT denrtesr aBcPPEACRA! ddSkrom t he
adj ustment value, so that the loop gain is decreased by 3[dB] (Step S39).
The ad}iRehht4vaenetsst apy RFhampilifAiti ymerat $ndepetgsi A R#@SSt i ng
circuit in the servo part 20, thereby starting the operation (Step S40).
The preQRReRIREIPGCOLEEHL et BUMEARL On dANATEED A cOPBPARLNY ABACUELs t he
disk state while the optical disk apparatus is operating and, when the disk
st at e NunehgéddendtefeadBy &r Fopyadesi gimerl | § danotds(8nep/841),
notifies the mcroconputer 9 that the disk state has been changed. Wen the
m cr ocIMNREeD, reevevad Phdenotielsi camiimrasfomphet ehangemenalhé0di sk state
fromthe prerecorded/recorded determ nation neans 23, it changes over the
ari t hrdenatesansg2¥yni adjusbidgned rouilt ,t mmmiatak nl hadénotesgaaldrd@ing t he
47 prerecorded/ recorded determ nation neans 23 to performthe arithnetic
agai n ity it senunérahdgOstepntesalausenva pangai medj nsnenglcRicuit (Step
S42), and thereafter resunes the operation (Step S43). As descri bed above,

t he optenxxtiesii ks bgpat apuecessdndi pgart 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 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 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 target 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



to the fourth enbodi nent previously sets the gain correction val ue.
Théerefore, 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 systemin the prerecorded area gnd the recorded area are made greatly
different fromeach 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 (Enbodi nent
5) Next, an optical disk apparatus which is provided with plural correction

val ue r i he_opt.Lcal: .di i o] fourth
embodi aeoty 15 dietfiod riadRhabhind BeTE A LS I o0 Rl
figures., qFi e 16 [s.a di,agr il ustrati the optical disk
appar zb'[%‘tjls:L é'ga(lg)l}o i ’ngéri%i %glérg%%ai rlrggf)i‘mlar?JTollﬁgttPra}efg,q)rhu?re‘?"g?b{cllagngf8gvgﬁ
optical picgkup,. huneral 2 denotes a_spindl e notor, nu | 3 denotes_an
optical di gjfé)r‘Ptfﬂe?%fﬁfﬁ%ﬁotA‘e O%n el’-’iﬁ%&ﬁpﬂ iﬁ%?a%?ﬁmﬁﬁl?s ﬁ%ﬂgge%rgmw A
converter, nuner 8_denptes an A/ D.converter, nuneral 48 enotes a
mi cr oCorfpift éirl,gf}ﬂ:a]lrre‘?%lal CHERBREs Sgld% PhRFodetsftor r&ﬁe’?%‘? 9B {ERGtes a
i ok ESERtor IAER AETESHE  SBeana il arRast dodipy chatbr e GRESFRLnal | o
i's t 0 a r rnation
nmeans 23, nuneral 24 denotei an adj ustnment val ue storage neans, .nuneral 26a
denot 845K & stTRrRRcE oMt alBe 18PHLEGE Hoaddie fifal RERCRRALREs a
Toans Pt Ahmin] SIRALTES BiSAFIZRT ARSI Shr Opth 6T ot |
nmeans ] : i -C@n a n at | oop
Above ARRSSITRATGAR RFRGSEHbBA ABH: CREI 1 156 -dodiid BRE 164 h JLF br HEE ¢ 0
above i [ t I ‘de relee to
fl omgg%srnén ftisig}pur 2252 17 agg 18. E:qtrlSt’yco\ghﬁ%g the op;zté_i %}IE Oﬁ"fk apparatus is
start T n ns®rred €aglAte®F 19 iRA ererpypAg&d ON and
the | %iler(;iys tg{fgeéhea\l (1;8:[ epr&), kt hgreb%/mat arti n%% s]g;ﬂ?ijp é)pg;ﬂe}t_ i gg
Next , L& ¢OPE r ¥ BER 6NA L8 Kpe PV o ClPa OYSNeh feterm adiifon of
the optical disk type is performed (Step S3). It is assuned here that the

opt i c&rom $he it igakrddsiat3on nmethod here is the sane as that described

in the first enbodi nent.
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 1light 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.



When the inserted optical disk is determned to be a CDROM (Step S5), the

| 06p gai'n adj ustnent operation is perfornmed (Step S7) and then the
Qperation proceeds to a reproduci ng operation (Step S43). Wen the optical
disk is determned to 49 be a CD-R gr a CDORW(Step S6 or $4), the
optical pickup is made seek a previou% y set area (Step 531), and then the
l.oop gain adjustnent is perforned (Step S32). Wen the | oop gai n adjustnent
is perforned, the adjustnment value is stored in the adjustnent val ue
storage neans included in a nmenory nmeans such as a RAMin the m croconputer

9. The previously set area_at .the |oop gain adjustnent here is assuned a
| ead-in arég"aé§%¥Y%eBaFﬁ £ elPFﬁ§FQ§ﬂﬁhﬁrﬁﬂﬂ%eﬁﬁomﬂ?gs?Fﬁﬁg FR&ECHPt ca
di sk appar atus determ nes whet her the area where the | oop gain adjustnent
has beerf PerGUMRRRERE1IPFecFBEOPHES S0P &5 RAN YRR LS E3BEM, AAREL KB f or
determning the area is the same_as that described in the second
enbodiGRBROS I FiEFpli by a2pdf L& S3IN FATYSHIRY Heivpeital 0dfek. After
t he determ nati on operation, the optical pickup 1 is made perform seeking,
t he didskiuftakng ofh@ndatRa where a reproduci ng/recording operation is
performed is nonitored, and it is determ ned whether the area is
prer ecor dedhlortheckeeledga Snepd3usrmentso the thiarecerputer feappihiiest i on of
the disk state is performed for exanple in the same manner as the
det er SiifRUrhanas Hoth athehB/Roepnygirt eadjusin@pnplAsthéesameuto thecarryi ng
out the operation area determnination nmethod, when it is determned in the
pr er ecoMda®ly eyt threwghntheosompassnzs airatuiteb di akd st areplyr e
di fferent between the area where the
signal obtained from the applied disturbance which has 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 figure 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 performed (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



50 reproducing/recording operation is performed and the area where the | oop
gai n adj ust nent has been perfornmed (Step S35), the prerecorded/recorded
determ nation neans 23 notifies the mcroconputer 9 that the disk state is
changed. Fromthis notification, whe S)the | oop gain is in a decreasing
state when the optical disk apparatusstarts 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 sel ects
the first correction value storage neans 26a (Step S51) and the arithmetic
means .8 ;gain _adjustnment value in the adjustnent val ue storage neans
24 mh?%%mggqgﬁggiﬁg %ﬁ/the | oop gain adjustnent and the first gain
correction_val ue t SH3).. On the_contrar en.the | og ain.is in an
increasingFéfgﬁé,Qﬁégiq%;QWﬁﬁﬁl%%eangtigFéFgwgﬂgpﬁeofb g'§1%ﬁé§§$nent
isin_a re%grded area and i§ an area_at the operation ig@?gﬁprereco ded
ar ea FEPBptRSePIeSRICENAL IRRAPNGE 2f 52t ABCUEEEKGOLoPrEb@PST B4 9RA Lt or age
means 26b %Step S52) anqbthe arit tic geans 27 adds a gain adj ust nent
val ue@FnthRe L2818 SEAFCN AUER 1Dt hye nBBRR $heLR(1Fn8Os @5&&"@]&%
correction value,gStep S53). Here, plural ositive.gain correction, val ues
such 2&9PFdBE &PdSsdimer tie ¥ r1tdeed r BRRFORPGAPUESS DO 8BS IR B8, and
pl ural negative gain correction values,such as -3[dB] are set in the second
corre€SEBR FdRle38doithGe SRIAP pLTrieipRciPvENged. 51 Depending on
characteristics of the optical disk_apparatus or characteristics of
respect i veWhBRetherg 4i8s a foiefteed al tgBtopndnihgds IHdgrd Jhat may be
different in the cases where the gain is increasing and the gain is
decr ebBPHE. iFhapePptdcalhdisgki cal Jwigamapparacasdapdotd® S o this
enbodi nent can set gain correction values of different absolute val ues,
wi t h peéleetisngecedsitder inefldctedskight déscmpdednasbvéStep iS33of. cour se
possible to set gain correction values of the same absolute values and to
per f oFhet hefdgatapaen isogeaatadnl s’ Vhaeri morfeinothehceseewtti GP-REEN t he
gain correction process is performed, the adjustnent value which is newWy
obt ai 24 6y mpreaint et casmeas C-Rs ardséb-2h%t he ghencasieusti P<ircuit
in the servo control part 20 (Step S39), and then the operation is started
( St epR®40) ThTRe phenetbed@dflasdrance des etownbbeodigkans J8dgadsttanthe
nonitors the disk state while the optical disk apparatus is operating and,
when ah@DdR¥Wk (EtepeSits ,cWirided wheh ttie deeflechancenisi hugh Ahe sliaki ed,
notifies the mcroconputer 9 that the disk state is changed. Wen the
m cr ot®npudgedotpebei veSDHROM @t fa BR+RN of change in the disk state from
the prerecorded/recorded determ nation neans 23 (Step S41), it changes over
t he swi t chN@s8tj niacder Jadgedniorh tthe kies B$ nd iathenrepgadiic4@oinn stilgmal
prerecorded/ recorded nmeans 23 to performarithnmetic again in the arithnetic
nmeansf2dm theseptianladjiskt Benthaetdier ATIP heAbsSRuygeai Mimd| dat Pag~Ci rcui t
(Step $42), and thereafter the operation is resuned (Step $S43). As
descrgbhedvaboas, timet infoemaddiorerwhidheigjanondebatedt and wdbed it®
previously set. Therefore, it is unnecessary to performthe |oop gain
adj uswolelbl ihgt broaveheapr beecawadkedrrmest apsit ¢peS3erprdrd whea, iwher eby an
optical disk apparatus which always has a stable servo system can be
obt aic@tnot bbi chadvehewdds kt lis shrigsi ofo the seCPoORCSMS{ B8oEPNSHHEG
prerecorded area and the recorded area are made greatly different from each
ot herwliiiite t Whehangegannbkheedidsk Itd alisk the judgeence benabepadysady
changi ng over the gain correction val ue.

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



(Enbodi mrent 6) Next, an optical disk apparatus which is provided with three
adj ust nent val ue storage neans and an arithnetic neans in the nicroconputer
in the optical disk apparatus according to the fifth enmbodinent will be
described as a sixth enmbodinent with _reference to figures. Figure 19 is a
bl ock diagramillustrating the optic§P di sk apparatus according this

enbodi nent. In figure 19, nuneral 1 denotes an optical pickup, nuneral 2
denotes a spindle notor, nuneral 3 denotes an optical disk, nunmeral 4
denotes an RF anplifier, nuneral 7 denotes a D/A converter, nuneral 8

denot Al t, | 9. denot i ter, |11
denot BAE BFEH A PASCNE LY Sor T raF 530 (GEABL 814 SBo T CLoHureral 21

denotes.a si.,gnal prqcessin art having ap optical. disk. type determnation
rreansgéénaﬁﬂgéfsf‘:é'@c‘i‘r e &%ﬁ%ﬂ%ﬂg&%eﬁ?ﬁi ﬂg?f"oﬁfﬁt%n?h%,s%ﬂﬁmraé}% 243
denotes a first adjustnent, val ue storage neans, .nuneral 24b denotes a first
adj usEhEnPPEZATd O Hrosesiiake ThEeRSXt 29ReHakPEs a first adj ust ment

val ue storage neans, .and numeral 30 denotes an arithnetic_ neans. X .
Her ei naf t eP, A8 CFFBTHATO W I hRe DhI$RPLdRBK2EERaMVACES IS IAIR) T R hi s
enbodi mrent wll be described with reference to operation flowharts at | oop

gai n adjustrent 4 tiee bsptRaafomnek wWrpar bhasdaskold§i Adasd i Rathdi nent
shown in figures 19, 20 and 21. First, when the optical disk apparatus is
st art@B-Br oz @i SR-RY iagselasar ireimkeNe-the spindle notor is turned ON and
the laser is turned ON (Step Sl), thereby starting a spinup operation.

Next, a foFdguFeasclhows & igmte peribeneptisaépddssk dmd wldidy ni nati on of
the optical disk type is perfornmed (Step S3). Assune that the method for
det er praragordedopriees ahdikragqreded areasanrias-that described in the

first enboc'inent.
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 recorded 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 quantity 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



When the inserted optical disk is determned to be a CDROM (Step S5), the
operation of the loop gain adjustnent is perforned (Step S7) and then the
operation proceeds to a reproducing operation (Step S69). Wen the optical
disk is determned to be a CD-R or a 54 RWby the determ nation of the
optical disk type (Step S6 or S4), it'is determ ned by the
prerecorded/recorded determ nation neans 23 in the signal processing part
21 whether or not any recorded area exists in the optical disk (Step S61).
Assune that the nmethod for determ ning the presence or absence of the
recorded area.in the optical disk is the sane .as.that described in the
SecontiERBoBHHIRE AREFATO T ECFORIER. B HPRebRdAf absence of the

ded f the optical disk i d S62) and it is deternined
hat RBOFARUAMTY SHGH B Sie ‘THER IR UOEBR hel BISTRAAF IR (HAITE

perfornmed,(Step S10 nd then the operatjon proceeds to the next operation.
On t hEOBERBR fAnGD iar e %igt‘@i‘ ﬁeﬁh?hé?cf’ﬁgegeém%ﬁ%a exi sts by

the determ nation of_ the presence or absence of the recorded area (Step
S62) , CPRELPPLtYal ARk Il herhoriROR Bk 1R 02 HRRSEBEHEIdF RFLOERRAt hen t he

| oop gain adjustnent, is perfornmed (Step S11). Wen the | oop gai n adj ust nent
i s perfor nB@WENeThe Jteddt ARFITIRLY athek sthgdlasPrgRin/ A4S e ored in
the first adjustnent value storage neans 24a which is constituted by a
nmenor 9PsLakigd SANRAG iaxagied YRRBNPRY ePPYicslegdiskl)is imEeLE RA{ oop gain
adj ustment -in the recorded area is conpleted, the optical pickup is nade
seek HeﬁﬁerébGrdQQRM§§£nzﬁﬂﬂﬁ&ﬁﬂﬁmﬁeopéﬁétgénnladF&mﬁﬂﬁmeQ#Wﬁﬂﬁorned
(Step S13). When the |loop gain adjustment is perforned in the prerecorded
area, whisbcona he exemried/ diar 3kl sreeendphlehepticsd sdsdisd adhilisthent
val ue storage nmeans 24b (Step S64). Wien the | oop gain adjustnent is

conpl @eedriihedhberedovafd®rar ea and the prerecorded area, respectively, the
respective gain adjustnent values stored in the first adjustnment value
st or age ne@nguaesd thersecorabsadiestibemlvaiewsstiddlugsnagamsg are out putted
to the arithmetic neans 30 (Step S65), and a third adjustnent value is
cal cuinfeumby ianpradasuslfy asatecordalnke i ephichdddiigkt Ha & icasmetwieemeans 30
(Step S66). In this enbodi ment, assune that the third adjustnent value is
obt ai hed Oyskhésf complietelar intemederdsdr efsgone #and ,ad usiseenthersd ue =
(first adjustnment value + second adjustnent value)/2. Assum ng here that,
for ezasplien theski nist nadj simitmed after recording (figure 4(b)),
and a case where session close is performed (figure 4(c)).
The information area is constituted, from the inner tracks,
by a PCA (Power Calibration Area) where initial setting of
power emitted by a laser 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



value is -2[dB] and the second adjustnent value is 4[dB], the third
adj ustmént value is 1[dB]. The third adjustnent value obtained by this
method is stored in the third adjustnment val ue storage neans 24c (Step
S67). Then, the third adjustnent value is set in the gain adjusting circuit
in the servo part 20 (Step S68), and t4he optical disk apparatus starts its
operation (Step S69). As described above, in this enbodinent, the third
adj ustment value is obtained fromthe first adjustnment val ue obtained by
the | oop gain adjustnent perforned in the recorded area and the second
adj ust rent. val ue obt ai ned by the | gop gain adjusinent perforned jn the
pr er eCOMREEArEY, EHREY heBEsF eoPP§ lsSQeﬁﬁéf |y n%uW?ﬁﬂEFhe.
Therefore, an optical disk,apgaratua whi ch can set an adj ustnment val ue

S a

enabl FEFOAS M ARELALIAD| LSseFabtefapndi the MRGOTHINT PriehecBFa8H2R ea
and the recorded area can,be obtained. APPLICABILITY IN I NDUSTRY As
descr AEEG AFoRETELT R cANIArBRt4BPaPAt GECastG T gime and Phesend

invention is suited to performreproduction/ recording of an optical disk
i n whitdfepod & derrerdad brackeaBddEbeaddks drse ncaied insthe PMAMS 1.
An optical disk apparatus conprising: an optical pickup for emtting a
| aser ang AMegmalerr daka ass aaddibianad lesrdtan touthe tEMY eveEEYecti on
signal according to a reflected light fromthe optical disk; ,
time data is additionally written to the track.
After the recording operation, when the session close is
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 shown 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.
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



an optical disk type determ nation nmeans for determning a type of the
optical "di sk based on the detection signal; a focus servo control neans for
perform ng a control so as to make a convergence state of the |aser emtted
toward the optical disk constant, on the basis of a focus error signal
which is obtained fromthe detection 8Bgnal; a tracking servo control neans
for performng a control so that a convergence position of the optical

| aser is always |located on a track of the optical disk, on the basis of a
tracking error signal which is obtained fromthe detection signal; a gain
adj usting neans for performng |oop gain adjustnent of the focus servo
means a¥eRt@E thackikgtssess ifdans Whinke aSHrY Vi addsegaar efit fhet ilqpdreans
for outputting a driving signal to control the optical pickup, on the basis
of thell ozgxieadrvaryswgitdl makenshand ddiengaee roecerdadl inwbeePFIR start
of the apparatus or nounting of the optical disk, when the type of the

opti calntiprkatiodet Ehei Adnay address ol Luxef aypB9ebPerdi-nati on neans to
be a recordabl e optical disk, J 58

In the seek operation at the loop gain adjustment in the
optical disk apparatus according to the first embodiment, when
the position of the optical pickup after the seek is at an end
part of the lead-in area (for example, at 99:59:00) and the
next area (for example, an area starting from 00:00:00) 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
eliminate the possibility of movement to an area of a different
disk state during the loop gain adjustment and can make the
loop gain adjustment 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.



the optical pickup is made seek a previously set area, thereby performng

| obp gain adjustnment. 2. The optical disk apparatus as defined in Caiml,
wherein an area where a prerecorded or recorded disk state in the
recordabl e optical disk has continuit 4is enpl oyed as the previously set
area. 3. The optical disk apparatus as defined in daim1l, wherein a
lead-in area is enployed as the previously set area. 4. An optical disk
apparatus conprising: an optical pickup for emtting a |laser to an optical
di sk as a recording medi umand outputting a detection signal according to a

reflected Ijght fromthe goptical, .disk; an optical.disk, type determ.nation
neans for %?ﬁ?n'nbsaatgggcgfQHﬁgqﬁﬂiilﬂ&%ﬁgiibggeEhSnBPﬁécagtgéf%on
signal; a presence-or-absence-of -optical -di sk:recorded-area determ nation
means 3RRa Y%ﬁn?ﬂ?ﬂﬁdénﬁrégénEéeGPQ£1%ﬂﬁﬁﬂﬁip%f alPefbPHER 3rea in the
optical disk, when the optical ,disk i,s determ ned io ba a recordabl e

opt i cAUREEAl bl deROBBE| 8Bl CBtdE ade PRy i DHGEARs2 dRNBHERaR on area
determ nation means for determ ni ng whether an, area _ where the optical

pi ckuPRiNGR BT R, | BUBepRdr dcSraeFes & RPHLFatof 48 aPBRETBAsAd on the

detection .
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 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 S3).

Though it is assumed that this optical disk type determination



59 signal; a focus servo control nmeans for performng a control so as to
make a convergence state of the optical |laser emtted toward the optical

di sk constant, on the basis of a focus error signal which is obtained from
the detection signal; a tracking servg.control means for performng a
control so that a convergence positio§5of the optical laser is always
located 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 t ' I : dj '
htai IR aif?Lﬁﬁﬁéﬁ%SﬁaZ‘%%%r SRS THE' HE KTt obRlBdTRADR, I OF
st orage neans, tori dj . I whi ch i ' '
Say e cihg meshed LR Ra PR d A XS SRR g means for out put ting &

driving sianal tonSonbtPeal QiR Gl A & P 0Pt NEpRE8T higkne focus
apparatus is determined to be a CD-ROM (Step S5), the loop gain
adjustment operation is performed (Step S7) and then the
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 here, this method 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 for 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



error signal and the tracking error signal, wherein at start of the
apparatus or insertion of the optical disk, when the optical disk is
determ ned to be a recordabl e optical disk by the optical disk

determ nati on neans and the optical disk is determ ned to have a recorded
area by the presence-orabsence-of-opﬁ*%al-disk-recorded-area determ nati on
pneans, s 60 loop gain adjustnent is perforned in a recorded area and a
prerecorded area of the optical disk, the first adjustnment val ue storage
means stores an adjustment value which is set in the gain adjusting neans
when the | oop I n adjustnent is _perforned in the recorded area, and the
seconeeﬁﬁjees‘"leﬁgi’(e% e r QR hebkso ngsrgﬁqgﬁit&d( rgelrﬂ%tvd-%e which is
set in the gai.n adjusting means when the | oop gain adjustnment is perforned
i n t hEeprErE: drdddiaararorded ar gpt A8 aFOBPSK edpbar &M% PECTRIPFERAi n Gl aim
4, wherein when the optical pickup is operated in a recorded area, the

adj us@featr value in the first adjustnment value storage neans is set in the

gai n adjusting nmeans, and when the optical pickup is operated in a .
prerecor de@hiSga when a preset threshold value A is set on the basis

of a reference voltage Vref as shown 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
area is a recorded area when the signal level is eéual 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) and it is determined that no recorded area is included, the
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 S1l1), 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



t he adjustnent value in the second adjustnent value storage neans is set in
thé gain adjusting neans. 6. The optical disk apparatus as defined in Claim
4, wherein when the optical pickup is noved froma recorded area to a
prerecorded area during operation, the adjustnent value in the gain
adjusting neans is re-set fromthe adfﬁstnent value in the first adjustnent
val ue storage neans to the adjustnent value in the second adjustnent val ue
storage neans, and when the optical pickup is noved froma prerecorded area
to a recorded area during the operation, the adjustnent val ue 61 s in the
gain adjusting neans is re-set fromthe adjustnent value in the second

20] usEReRAM, ARARATTE ALREFR MEMPEY) hiNatpgs HEHOCPRERE ¢ 1 hSFPPsEL2) -

adj ust ment _val ue storage neans. 7. An optical disk apparatus conprising: an
optical pi ¥h&® ftde AR i FRLR RAIBELMENEN 1ptthesregicided areach®di ng
medi um and outputting a detection signal according to a reflected |ight
from t:ﬁ@péstqe@& they the optical Biskupype meder maek iprprrEecorded

determining a type of the optical disk based on the detection signal
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 the second
adjustment value storage means 24b provided in the adjustment
value storage means 24 (Step Sl4). |

When the loop gain adjustment and other adjusting
operations are completed, the operation proceeds to a
reproducing or recording operation (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).



an operation area determ nati on neans for determ ni ng whether an area where
thé optical pickup is operating is a prerecorded area or a recorded area,
based on the detection signal; a focus servo control neans for performng a
control so as to make a convergence %#ﬁte of the optical laser emtted
toward the optical disk constant, on e basis of a focus error signal
which is obtained fromthe detection signal; a tracking servo control neans
for performng a control so that a convergence position of the optical

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

ad; usti ng TEATs W MASRTIRGPB0f DRPR HAPUStRe AP TR A THR A s6REg |
Vol UcCbagAR ATt G iF WAL aT BFFB, S1dPust iR TGRS CHIN A roans and a
second, adj ustnent val ue sforage neans, each stori,ng an adjustnent val ue
whi chChanggs joyer the switch™25 1n accordance with the determination

signal 40 and re-sets the adjustment value in the gain

adjusting circuit (Steps S173 and S174). When the operation of

re-setting the gain adjustment value is completed, the

operation proceeds to the reproducing or recording operation

(Step S18). |

The method by which it is determined whether an area is
prerecorded or recorded during the operation may be carried out
on the basis of changes in a reflected light from the optical
disk, for example as the method by which it is determined
whether any recorded area is included or not.

As described above, in this embodiment, when the optical
disk to be operated is a recordable optical disk and includes
recorded areas, the loop gain adjustment is performed in both
of prerecorded areas and recorded areas in the optical disk.
Therefore, even when the states of the servo system in the
prerecorded area and the recorded area are significantly
different from each other due to changes in the disk state, the
influences can be eliminated by changing over adjustment values,
resulting in an optical disk apparatus which always has a
stable servo system.

(Embodiment 3)

Next, an optical disk apparatus which is constructed so as



the gain adjusting neans; 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, wherein at start of

t he apparatus or nounting of the opticgal disk, when the optical disk is
determ ned by the optical disk type determ nation neans to be a recordable
eptical disk, the optical pickup perforns seek to a PMA (Program Menory
Area) of the optical disk, to determ ne a presence or an absence of the
recorded area, when the optical disk is determ ned to have a recorded area,

9, S8 eRARUSATE e ] OB Pk FECE S0 L A R o o
o) U B Py B S et S fo oA R AR I d 0P
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prereporggg aE%atOSEiTm§é§¥i0a| di sk apparatus as defined in Caim?7,
wher ei h®*€r88 g
A block diagram illustrating a structure of the optical
disk apparatus according to this embodiment is the same as that
in fiqgure 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 or 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




when the optical pickup is operated in a recorded area, the adjustment
value in the first adjustnment value storage means is set in the gain

adj usting nmeans, and when the optical pickup is operated in a prerecorded
area, the adjustnent value in the secgnd adjustnent value storage nmeans is
set in the gain adjusting neans. 9. TH optical disk apparatus as defi ned
i-n Cl ai n7, wherein when the optical pickup is noved froma recorded area to
a prerecorded area during operation, the adjustnent value in the gain
adjusting neans is re-set fromthe adjustnent value in the first adjustnent

I he_.adj l ' d .adj I
X?o‘r’igéb%égﬁi CETE P RSt RL R, o2 o, el Rt b d ar ca
t [ th ti he adj I ' [

) ust { HGeRodife o T s dihd 1ORT FTEL SBFCERRenE Paie R4k DS Aol SEef™ "
adjustggnt val ue storage neans to the adjustnent value in the first

adj ust Y *val ue storage neans. 10. An optical disk apparatus conpri sing:
an optical gickup for emtting a laser _to an optical disk as a recording
medi um and 8&Sut tihey B AST ekl i B8 R 4RELY aBe8FERe%-0 RS SHAM etP | i ght
fromthe optical disk; an optical disk type determ nation neans for,

det er nfAgHga l2ypd s RMfe bptIRr AT eR skERREERToAtt RE dANEH i IR grxatch

is 00:13:25, that is 1000 frames, inward from the start time of
a Lead-In area, and in which information of start times and end
times of tracks recorded in a program area is recoided. Since
additional writing to the PMA is performed every time data is
additionally written in a track, a recorded area in the program
area can be retrieved by reading an address in the PMA (Step

- 822).

When the address information cannot be read from the PMA
by this method (Step S9), it is judged that the optical disk is
a completely prerecorded disk, then the loop gain adjustment is
performed (Step S10), and thereafter the operation proceeds to
the next operation. When the address information can be read
from the PMA, it is judged that the optical disk is a disk
having any recorded area, the optical pickup is made seek the
recorded area, thereby performing the loop gain adjustment
(Step S11).

Wwhen the loop gain adjustment is performed in the recorded
area, the adjustment value is stored in an area as the first
adjustment value storage means which is included in the

adjustment value storage means 24 in the microcomputer 9 as a



64 a focus servo control nmeans for performng a control so as to nmake a
convergeénce state of the laser enitted toward the optical disk constant, on
{he basis of a focus error signal which is obtained fromthe detection
signal; a tracking servo control neani for performng a control so that a
convergence position of the optical | %er I's 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 nmeans for performng | oop gain
adj ustnent of the focus servo control nmeans and the tracking servo control

e dj ust | t e s for storing an adjustnent val ue
wht on 58 g FATRSE nedEud, 5ERR BR0e rent: o S o
t-| - gai n- adj t-ar t i nat i, termni.n et her
ggsaregoahgﬁkgfﬁgﬁgg%gggagaaggfggP%%ﬁ%p aégge agé??%#ﬂ%ﬁ ?Eeansﬁgerecorded
d X ti det I nat | ans for
det or MR WRLt HEhSAnCAPcaPRAGRL PSR eaMaA T KR o8 BEFREFREIRS an

ded area or a recorded area, on the basis of the reflected |ight;
prereg&ksi é%ereby pergormgng t%e loop gain adjustment (Step S13). g

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 value
storage means 24 as a second adjustment value (SteP S14).

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, i.e.,
whether the operation area is prerecorded or recorded, and
reads the first adjustment value or the second adjustment value
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



“value by "-1". insertion of the optica

a correction value storage neans for storing a previously set positive gain
correction value; and a driving signal outputting neans for outputting a
driving signal to control the optical pickup, on the basis of the focus

65 error signal and the tracking error signal, wherein when a disk state
of an area where the optical pickup is2made perform seeking and a
reproduci ng or recording operation is perfornmed, which state has been
determ ned by the operation area determ nation neans, is different froma
di sk state of the area where the | oop gain adjustnent has been perforned,
whi ch state has been determ ned by the post-I|oop-gain-adjustnent-area

det er mhaatgesn ireatise &bekpseuteusirpms athe)diretaysrdéd preyotdedi s subj ect ed
to a previously set arithmetic and then set in the gain adjusting neans.

11. Thietendioed t ths kne@gpar 28y's iés cahigesd dverCliidn shPitehes si appwhen an area
where the | oop gain adjustnent has been perforned at start of the apparatus

or NMDdoIMiANfcd Reiept thel ddtekminad iR EGH e RrH7d aPE-38t 3" ReWnere the
optical pickup operates is a recorded area, the gain correction val ue which

i's setadjudtierdniva Bed Ushi BHeNBaRR AASulsha A MAL 1k, asyhbg PREVI ously set
positive gain correction value, and when an "area where the | oop gain

adj usiopRHatiash keenroeséPEIRY BheShalih Q@fﬁ%%ﬁﬁﬂ%”ﬁ%ﬁg%oisd&éﬁpiét@dJ

recorded area and an area wh~ operates i s a prerecor area, a gain is set

| b Ssaatanes Shrapicatly Wl udbosdindren 00,
vaIuedyyﬁgifbﬁuﬂggégwgfg)is set gain correction

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
apparatus 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.



66 12. The optical disk apparatus as defined in Caim 10, wherein when the
gain is changed during the operation of the optical pickup, 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 pickup for enmi43ing a laser to an optical disk as a
recordi ng medium and outputting a detection signal according to a reflected
light fromthe optical disk; an optical disk type determ nation means for
determining a type of the optical disk based on the detection signal; a
focus servo control neans for performng a control so as to nake a
conver(@@hadigiente 4f the | aser emitted toward the optical disk constant, on
the basis of a focus error_signal which is obtained fromthe detection
signal ; a tNexki ip sepvicedndisk Appasates pr¥dh MegProvsdedoVish fhat a
convergence position of the optical laser is always |ocated on a track of
t he osommEctliak, vakue hetprapge wraast packialy aridinet ypaneans chni $hebt ai ned
fromthe detection signal; a gain adjusting neans for performng | oop gain
adj ustmimmocomputer 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



of the tocus servo control neans and the tracking servo control neans;
67 an adj ustnment val ue storage nmeans for storing an adjustnent val ue which
Ls obtained by the | oop gain adjustnent; a post-I|oop-gain-adjustmnent-area
determ nation nmeans for determ ning whether an area where the | oop gain
adj ust ment has been performed is an pddrecorded area or a recorded area; an
eperation area determ nation neans for determ ning 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 value storage neans for storing a
previ odssl et ipsertieds fihsstspindleoneeeri da turneda®lil askddrl lgser
correction value storage neans for storing a previously set negative second
gai n cbsreurned 0¥ (Steandla) drihenebyi ghattbogpat spigupeaerfariout putting
a driving signal to control the optical pickup on the basis of the focus
error si gnaNeathd ahd&oouscldearah rapesagbhan, ishpeeiformed (Step S2) and
then determination of the optical disk type is performed (Step
S3). Here, it is assumed that the optical disk type
determination method is the same as that described in the first
embodiment, but it is not restricted thereto.
When the inserted optical disk is determined to 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 made seek a previously set area
(Step S31), thereby performing the loop gain adjustment (Step
S32). 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 S33). It is assumed

that the area determination method is the same as that

described in the second embodiment.



when a disk state of the area where the optical pickup is made perform
seeking 'and a reproducing or a recording operation is perforned, which
state has been determ ned by the operation area determ nation neans, is
different froma disk state of the area where the | oop gain adjustnment has

been perforned, which state has been 4feterm ned by the

post - |1 oop- gai n-adj ust ment - area determ nati on neans, the previously set

first gain correction value or second gain correction value is set

in the

gain adj usting neans. 68 14. The optical disk apparatus as defined in
Claim 13, wherein when an area where the | oop gain adjustnment has been
perfornmed aftsmrthefdetermppataonsoperation,ndhef apteict i pidkdpsk is a

prerecorded area and an area where the optical pickup operates is a

r ecor padeapex;fdrive s=elingy rehénonhheatdiskwisitalt el sirsetn iaredewlyare adj usting
means is the first gain correction value, and when an area where the | oop
gai n gepusiduiindrasedeedi pgrbperadioh statb bl pPer fapmeeditis monitseedi on
of the optical disk is a recorded area and an area where the optical pickup
oper ahad it dspréytenmitited arkethébetpei arear iecprar e ttbedoeh is set in
the gain adjusting neans is the second gain correction value. 15. The

opti cgkclirdlecanaiey Us3ap. dekivedihnthliai asd, Vieriei madaned hehgai thes
changed during the operation of the optical pickup, re-correction of the
gai n heteemfiora®Eihn ot hehdgad DsRAsHsteNEsMpaRrFoPMRIRIPWHYE & dife PheNhOHS! Y

set gain correction val ue.
as in the determination 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/subtracts the gain

correction value to/from the adjustment value obtained in the

loop gain adjustment by the arithmetic means 27 (Step S37 or

$38).

In the correction value storage means 23, a positive gain

correction value is previously set. The gain correction value



16. An optical disk apparatus conprising: an optical pickup for emtting a
| aser to an optical disk as a recording nmedium and outputting a detection
si gnal 69 according to a reflected Iight fromthe optical disk; an
optical disk type determ nation neans for determining a type of the optical
di sk based on the detection signal; a4gresence-or-absence-of-recorded-area
determ nation 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
recordabl e optical disk by the optical disk determ nation neans; an
operation area determ nation nmeans for determ ning whet her an area where

t he opiscaetpatkdpdBy tyearent | Mhers e plespcgatindiar ¢éa ar decreasyidey area
on the basis of the detection signal; a focus servo control neans for

per f orgt fige awhient thle optdcdlo dipke FppEHryetgestersbatiesobperatamr cal | aser
emtted toward the optical disk constant, on the basis of a focus error

si gnal t Wt s, Swhbhaithed dfirskndthr éledtect h@nlsogngh inaatifaskimeg tSeils/oin
control neans for performng a control so
a prerecorded area and is in a recorded area at the operation,
the arithmetic means 27 adds the correction value to the
adjustment value, so that the loop gain is increased by 3[dB]
(Step S39).

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).

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 notification 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



t hat a”qonvergénée position of théJbbticaI'Iasér is‘almays Idcated 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 perform ng
| oop gain adjustnment of the focus servo control nmeans and the tracking
servo control means; an adjustnent vaM@e storage nmeans which has a first
r adjustnent value storage neans, a second adjustnent storage neans and a
third adjustnent val ue storage neans, each storing an adjustnent val ue set
in the gain adjusting nmeans; an arithnmetic nmeans for operating a third
adj ust ment val ue by enploying a first adjustnent value stored in the first
adj ust peerervakrdedytrecage gtk alest exrmli wa sEowMeans ug8 ment pealfoernstidreed i n t he
second adj ustment val ue storage neans; and a driving signal outputting
neans §ehthnepitt bg@in dnd/ing ségnehe tad festnehtt halaet iimalthd caim on the
basis of the focus error signal and the tracking error signal, wherein when
the opaé§abtingkcizcddier(svwsl 342 Pe @nd eepetehEeer resumes the
operation (Step S43).
As described above, the optical disk apparatus according
to the fourth embodiment previously sets the gain correction
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



optical disk by the optical disk determ nation neans at start of the
apparatus or insertion of the optical disk, and further the optical disk is
determ ned to have a recorded area by the
presence-or-absence-of-optical-disk-rggorded-area determ nati on neans, | oop
gain adjustnment is perforned in a recorded area and a prerecorded area of
the optical disk, a previously decided arithnetic is perforned in the
arithnmetic means by enploying the first adjustnment value and the second

adj ust ment value, and the third adjustnment val ue which is obtained by the

I thneti ' t d in the third adjust | t el 17,
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denotés a first correction value storage means, numeral 26Db

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 starting 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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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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microcomputer 9 that the disk state is changed.

From this notification, when 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
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).
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 an area at the operation is an
prerecorded area (Step S36), the switch 28 selects the second
correction value storage 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.
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Depending on characteristics of the optical disk apparatus
or characteristics of respective makers’ disks, absolute values
of 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 embodiment can set
gain correction values of different absolute values, with
pfeviously considering of those as described above. It is of
course possible to set gain correction values of tﬁe same
absolute values and to perform the same gain correction as that
in the fourth invention.

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 notification 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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gain adjusting circuit (Step S42), and thereafter the operation

is resumed (Step S43).

As described above, in this embodiment, the gain
correction value is previously set. Therefore, it is
unnecessary to perform the loop gain adjustment both in the
prerecorded area and the recorded area, whereby an optical disk
apparatus which always has a stable servo system can be
obtained in which even when the states of the servb 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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nu@eral 20 denotes a servo part, numeral 21 denotes a signal
pr‘cessing part having an optical disk type determination means
22 and a recorded/prerecorded determination means 23, numeral
24? denotes a first adjustment value storage means, numeral 24b
depotes a first adjustment value storage means, numeral 24c
de#otes a first adjustment value storage means, and numeral 30
dekotes an arithmetic means.
i Hereinafter, an operation of the optical disk-apparatus
acﬁording 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 figures 19,

20| and 21.

First, when the optical disk apparatus is started or a

di%k is inserted (mounted), the spindle motor is turned ON and
‘

th‘ laser is turned ON (Step S1), thereby starting a spinup

operation.

.~ Next, a focus search operation is performed (Step S2) and
de#ermination 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-
Rok (Step S5), the operation of the loop gain adjustment is
pe%formed (Step S7) and then the operation proceeds to a

re#roducing operation (Step S69).

When the optical disk is determined to be a CD-R or a CD-
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RW by the determination of the optical disk type (Step S6 or
S4), it is determined by the prerecorded/recorded determination
means 23 in the signal processing part 21 whether or not any
recorded area exists in the optical disk (Step S61). Assume
that the method for determining the presence or absence of the
recorded area in the optical disk is the same as that described
in the second embodiment.

When the determination 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 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 S11).

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
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second adjustment value storage means 24b (Step S64).
When the loop gain adjustment is completed in the recorded
area and the prerecorded area, respectively, the respective
gain adjustment values stored in the first adjustment value
storage means and the second adjustment value storage means are
outputted to the arithmetic means 30 (Step S65), 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 -2[dB] 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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previously set arithmetic. Therefore, an optical disk
apparatus which can set an adjustment value enabling to obtain
a stable servo state in either of the prerecorded area and the

recorded area can be obtained.

APPLICABILITY IN INDUSTRY

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

recorded areas are mixed.



U 10 U9310% U& ()-710% U& ()-5 $10% U& ()-S310%

U& () - " OmdEmbC@ 1096G& () - z109G& () - 109G& ()- "109G& ()-yf 109G& () -

109638 () - =xdEnbC@ 10%a8" () -

1096G& ()-s! 109G& () - 109%G& () - 3109%G& () - #109%6G& () -

50dEMhC@ Z10%G&! () - +#10%3&" () - ) ! 10%%&T ()-' | 10%43& () - YdOUSE () - ! $10%& () -
RESUIE: /| 10G 10#10%CE () - 710%38 () - 510%3& () - 3#10%E () -

1109G& () -/ 109%G& ()-9%&))rPL/ #: $1096G& ()- !#10% 7/ 7& ()- #109G& () -

CLAIMS

1. 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 siénal;

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 means and the tracking servo 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 a recordable optical disk,
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the optical pickup is made seek a previously set area, thereby

performing loop gain adjustment.

2. The optical disk apparatus as defined 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 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
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
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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 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 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,
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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.

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 defined 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 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
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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.

7. 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 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 loop gain adjustment

of the focus servo control means and the tracking servo control
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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, whereih
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 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
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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.

9. The optical disk apparatus as defined in Claih?, 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;
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a focus servo control means for performing a control so as
1 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 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 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
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error signal and the tracking error signal, wherein

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

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 value which is

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
operates 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".
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12. The optical disk apparatus as defined in Claim 10, 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.

13. 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
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;
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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 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 6f 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
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, 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
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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
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the optical disk constant, on the basis of a focus error signal
which is obtained from the detection signalj;

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
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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, wherein

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 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 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.
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17. The optical disk apparatus as defined in Claim 16, wherein
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.



