22 August 2005 SPECI FI CATI ON OPTI CAL DI SC, OPTI CAL DI SC RECORDI NG AND
REPRODUCI NG APPARATUS, AND RECORDI NG METHOD ON OPTI CAL DI SC TECHNI CAL

FI ELD The present invention relates to a witable optical disc, an optical
di sc recordi ng and reproduci ng apparatus, and a recording nethod on an
optical disc. BACKGROUND TECHNI QUE I n order to record i nforng2Aggaust085
predeterm ned |location of an optical disc, it is necessary to previously
record address information in tRepe CAQ%Oﬁtandard means of the recording
met hod of the address information, a helical guiding groove provided in
the optical disc is allowed to mobble at a given frequency (22.05H) to
provi de a wobble. Data such as application code whose frequency is

modul at edORFIGHS HIIHCe GPTIEAS NISPRECORDING ANIERBPRODEC 1Fha mmiropls di sc
recordi ng. and_r eproduci ng apparatus seeks based on the absol ute address

pl aced orPNPeR ENG ISBEHAD ONnPBYHEALORISAch as record starting tine of
nmedia, record ending tine and nane of producing maker is al so enbedded in

t he wobbl e. As descri bed above, the absol ute address and speci al
I nformat i in the witable optical disc such as present CD-R

utilizing e mo | '€ wever, in order to wite nore reliably, detailed

|nfornat|on COn@GRY k t ololdl po uch a _djfference in
sensitivity in an n%gﬁﬂge% %e{rly&rgn%%%egu)é\era rgfaﬁgﬁu@t’t disc,
an optical disc record;ng and reproducing apparatus, and a

recording method on an optical disc.

BACKGROUND TECHNIQUE

In order to record information in a predetermined location
of an optical disc, it is necessary to previously record address
information in the disc. As standard means of the recording
method of the address information, a helical guiding groove
provided in the optical disc is allowed to wobble at a given
frequency (22.05H) to‘;;rovide awobble. Data suchas application
code whose frequency is modulated or absolute address is placed
on the wobble. ﬂ

TheoPticaldiscrecordingandreproducingapparatusseeks
based on the absolute address placed on the wobble. Special
information such as record starting time of media, record ending
time and name of producing maker is also embedded in the wobble.

As described above, the absolute address and special
information are embedded in the writable optical disc such as
Present CD-R utilizing the wobble.

However, in order to write more reliably, detailed
information concerning optimal recording power such as a

difference in sensitivity in an inner periphery and an outer



peri phery of the nedia is inportant. For exanple, if a |lowering degree of
recording sensitivity of the outer periphery side wwth respect to the

i nner periphery side in unit of a producing naker or rod unit of the
optical disc is previously known, it can be wutilized as changi ng control

of | aser power. Therefore, if information which is nore det @2Auggst&@dfipar ed
with the present state can be enbedded, it is possible to wite nore

reliably, pebupharimoet 8hb Gddi0t Foi Nt R be enbedded. i s
limited in a st r%v(r:t ure of the pr esﬂe?ﬁ:t vvog'bl g% %Q%Jﬁﬁg?'tldfeﬁﬁf?véermg

i nf or mat | dagret oft hecopditglsetisi® iFBRG of ShedBhVer L& d ;

proposed a nethod for witing infor ma?t I on whil eel(;I tecﬁ%r%l? %(Ea‘&?g'gy&%i ng
sensi ti vi¥§spéch tontheiimpdmparipherpeeiddiinguh 9t tdd & lfgf&hggingqa{m@f ,
there is a problemthat processing |oad on the side of the reCording and
r epr oduci Mg Eshanditusfi the mptkeald disw iist prevhensigakyown, epbagse bd he

processin Jg]EFj[Ii y or to reduce the ﬁrocessi ng velocity. On the other hand,
in the cu zf“ifi | RRRILR G neeRErobpef cARsarspovesh afhareBoRe,a iED- RW

and a DV h havi ng_a copnstant |inear velocity is used.

Ther ef or([aI, e %l\é&ég?’éﬁﬁg &ﬁdmgﬁﬁr‘gﬁﬁﬁ FArPRRATeE Fidh he maementy t he
optical g4 cans LpReaf .V Cl ccording to such a recording
and repr O%Huf:l%ngiaﬁe? %o%ﬁgéfiﬁgaf h'{ét c%%l(s)qaaén%iqf%gé’r "‘(:Féﬁ:(?c MaFe irtﬁ'lia?lﬁecessar y

to changéuthe wiratabilen rsaerk wfort Afo@pt hﬁﬁbh‘&éﬁi\,\ﬂe %&bte*a%ééfgg L1 ;tig%her y

side and the outer periphery side. Therefore, en recordi 'S eatedly

carried dut abettueerturee off e preydepheryorsixie, and the outer periphery side,
the nunber of rotation is largely varied. If the nunber of rotation of a

spi ndl e i s varil@dorgencko somidienpnifommasioncinteethe anpt ik @misc b for
obtai ni n%eﬁi%%ﬁ.%ﬁ e{hrgz.pe? diEsOtaafzi‘eoar:i; pgﬁgpﬁggfih ai Srnethod for writing
information while detecting the recording sensitivity of a
writing location. According to this method, however, there is
a problem that processing load on the side of the recording and
reproducing apparatus is increased, and it is necessary toenhance
the processing ability or to reduce the processing veiocity.
On the other hand, in the currently employed standa_:i"d
optical disq such as a CD-R, a CD-RW and a DVD-RAM, a wobb'le.
having a constant linear velocity is used. Therefore, tﬁe
recording and reproducing are carried out by rotating the opticai
disc at constant linear velocity. According to such a recording
and reproducing method using the constant linear velocity, it
is necessary to change the rotation speed of the optical disc
on the inner periphery side and the outer periphery side.
Therefore, when recording is repeatedly carried out between the
inner periphery side and the outer periphery side, the number
of rotation is largely varied. If the number of rotation of a

spindle is varied, power consumption is increased, and latency

time for obtaining a predetermined rotation speed which is



2 22 August 2005 necessary for recording is required and as a result, there
Is a problemthat the recording tinme can not be shortened. There is also
proposed a recordi ng nmethod of constant angular velocity (CAV) using a
wobbl e having constant linear velocity which is enployed as a standard.
That is, when information is recorded on the inner peripher2#ugest@0dhe
outer periphery side, recording is carried out in a state in which the
optical disc is alweﬁg rotated at constant velocity. Wien the disc is

rotated atETHIRIBhtI U FaCHr didiodist Feasingd andoasemtreomalt wottbdme havi ng
constantzébggigkveltcity however if the disc is rotated such as to
detect 27 SRR TRt eCcoRiintebime gan netebei shoriteagdncy becones
hi gher than 22. 0 e eri pher | de. ereupon, when a
wobbl e havi ng rﬁ?ﬁﬁkﬁéédggégyp?éé%%?%c?egeﬁﬂ¥?iﬁgoﬁF£B°BeP'pﬁ@Pﬁ?ﬁqia
there | sarapgurabl I iteal : r gai e P t he side
of the reclg% di ng ?r?gd}z%rr J?&éﬁng%%p a%a%&g)%%%d%ta%ir%éc%r%g'%tﬁ%oﬁ#&efl n while

| ncr easi nge Ixysittam whoek agd dripFoyen | 830 20f st hkas£gOr dirhg ands r eggaduci ng
apparatus is increased. Further, there is proposed a structure capabl e of

det ect i ng-rf qmatdlont §s afedomipdnni dse dhnkirzpagi ghaePlicle borcnxamke.
Japanese Patent Application Laid-open No.H6-338066 proposes a structure
whi ch chéﬁﬁ%HP@?nﬁbﬁﬁﬂﬁngFﬁﬁ@q@éwgyi@fGarngdingtginoaestaMepmpoghtehsides
Cai d- oporTRo HELEA13 U s FURET il G PR BHE nALOBEER - ar ks
cach ot her . Thamsn SHERLEL 48 0 LLaI R Cn P ABPu 157 FrinairpBeas” "
a conventional wobble having constant linear velocity, however,
if the disc is rotated such as to detect 22.05 kHz on the inner
periphery side, detection frequency becomes higher than 22.05
kHz on the outer periphery side. Thereupon, when a wobble having
high frequency is detected on the outer periphery side, there
is a problem that it is necessary to again execute PDL on the
side of the recérding_and reproducing apparﬁtus and to record
information while increasing system clﬁck and thus, a load of
the recording and rebroducing apparatus is increased.
Further, there is proposed a structure capable of detecting
a plurality of frequencies utilizing a wobble. For example,
Japanese Patent Application Laid-open No.H6-338066 proposes a
structure which changes a wobbling frequency of a guiding groove
onoppositesidesofealandbetweentheguidinggroove. Japanese
Patent Application Laid-open No.H11-273089 proposes a structure
in which multiplex marks having frequencies shorter than
frequency of wobbling are superposed on each other.
These structures are techniques capable of precisely

reading out addresses from the groove and land, respectively,

S0 as to record data not only in the groove but also in the land.



readi ng out addresses fromthe groove and | and, respectively, so as to
record data not only in the groove but also in the land. 3 4 22 August 2005
Thereupon, it is an object of the present invention to provide an optical
di sc, an optical disc recording and reproduci ng appar a?éliu %ﬁoasr ecordi ng
met hod on an optical disc capable of4enploying, as it TS, Tt ure of
wobbl e which is enployed as a standard at present, and capable of further

i ncr easi ng addichl p0alod Nf Of ML of),  Epesi ablky.cid beanat hehvobiest of the
invention to provide an optical disc; an optical disc recording and
r epr oduci pgoakEar adws, opmirad r etigredi nggmetdrdd ceh adlispt | ¢8CoYfseI capabl e

of increa gggomi%@o%%a%twi oL{Etd %&Eﬁhhﬁgﬁ?‘{ﬁd SR qjﬁgica%miiﬁgc

corresponds to a reécording position of a g g groove in whic

i nf or mat | 6AP#IELe eefor efmRtoVDge $Feditt ilgal [y, stimuctyranefhePPBbe ethieh the

i nventi ONgpd Do RIPViade 2N ONIeal dASC p3ReAR! | Cild dicapah8EOTSH NGuaBHer
reproduci ng apparatus, and a recording nmethod on an optical disc capable
of previ oliBfyeassicer @lAgt honral 1Mfermati®h which can be utilized for

control I'ing thegsgchange of Kecordi BH-POVET oblket S ANOLHET GRieGLoRf ddie
i nvention to provide an optical disc, an optical disc recordjng and
r epr oduci BECEHHar @tus,oRfi¢ad  Adeer di Ay nRTGHlon URCoptrESFIEEC THbabl e

of previ oughYoqUBisey dbpar AN eshd Bf 0L ARt MEERE&CH U @palcEONSiant
angular velocity in addition to address information for recording_at
constant FaP@ate vef oditcyeapliagtl SBURDICEPETHEE | NVENTIAGNon utilized “for

recording, which corresponds to a recording position of a
guiding groove in which information is recorded.

More specifically, it is another object of the invention
to provide an optical dise, an optical disc recording and
reproducing apparatus, and a recording method on an optical disc
capable of previously recording more information which can be
utilized for controlling the change of recording power.

It is another object of the invention to provide an optical
dige, an optical disc recording and reproducing apparatus, and a
recording method on an optical disc capable of previously
recording address information for recording at constant angular
velocity in addition to address information for recording at

constant linear wvelocity.

DISCLOSURE OF THE INVENTION

According to the present invention, there is provided an
optical disc which is formed with a guiding groove from an inner
periphery side toward an outer periphery side of the optical
disc at constant groove width and constant groove intervals, and
which can detect a predetermined frequency by forming a wobble
on an edge of the guiding groove, wherein when the wobble is
rotated at constant linear velocity, a plurality of constant
frequencies are obtained with respect to a predetermined
recording position of the guiding groove.

According to this embodiment, it is possible to embed

address information for one of constant frequencies in the




According to the present invention, there is provided an optical disc
which is fornmed with a guiding groove froman inner periphery side toward
an outer periphery side of the optical disc at constant groove w dth and
constant groove intervals, and which can detect a predm% ghgggogrequency
by forming a wobble on an edge of tHe guiding groove, I'n when the
wobble is rotated at constant linear velocity, a plurality of constant

frequenci ggmarfariirdifiednutt Br r esPesdnviedtdoRs eded @iiigued ah€Cos démged
position of the EU|d|ng groove. According to this enbodinent, it is

possi bl e #8t infggPasion MBCRERLBH ?%Hogﬁﬁ@aéfr%Qﬁﬁﬂ%ﬁﬁtpPW@ﬁdEﬁBF%S in

the 5 22 Augushe20Qa-528EndTRESELT c@8n t Bal r@Eotlitndg OPYEIYianal tdechimeue, and
to enbed detailed information_ concerning an opti nal recordln% power val ue

or other FERBFIMNgEFeTuHBh B r EEBFdi AT pb3i PPEﬁ’sb]f%r 8t H&<C Corféi&nt
frequencyrapfggﬁws It is possible to record nore reliably. According to a
second enbodi nent of the invention, in the optical disc of the, first

aspect, al so mﬁ€ﬁ°¥¢&PﬁMﬂﬂbﬁesF§°?%IeﬁFbQQ?mEBHs?%n?h%uﬁﬂﬂe&F195Io%?tﬁpe

constant bpeguenciies e tabt ai Aed. aAHeell dubgo twhdihitheeRidbEL 8EDE ratted s
possible to record and reproduce by controlllng the rotation st ant

t,
linear vBFoEPISFAAT £REVS V?ﬁ%?ﬁEV aSORHAR o £ T ﬂ@@?ﬁﬂﬁ?%ﬁ??oﬁgg Q%a ‘hni que,
and to reliabl gcteesinly ansl £eps Odlé(hBo@ymé‘zﬁ:nt rn:l |i$19po§d§tﬂ')]reottaﬁ i pEcatd

constant angular v I00|é¥ wi t hou load to the recor? and

ot oduci AQYAPRRFATYSE W FPPRZCREON riht BPCAHEH rentPoR B

optical desscigeoridi NnghandsdnePr aduteng appahatusof Ol’th’eecca:bdhragtlonal
technique, and to reliably record and reproduce by controlling
the rotation at constant angular velocity without applying a
load to the recording and reproducing apparatus.

A third embodiment of the invention provides an optical
disc recording and reproducing apparatus for recording
information in an optical disc described in the first or second
embodiment, an address control signal at the time of recording
is read out based on information detected from one of detection
frequencies of freguencies obtained from the wobble, and a
gignal concerning recording power value by recording position is
read out based on information detected from the other detection
frequency.

According to this embodiment, it is possible to embed
address information for one of constant frequencies in the same
manner as that of the conventional technigue, and to embed
detailed information concerning an optimal reccording power value
for each of recording positions for other constant frequency and
thus, it is possible to record more reliably.

A fourth embodiment of the invention provides a recording
method to an optical disc for recording information to the
optical disc described in the first or second aspect, wherein a
recording position is determined based on information detected

from one of detection frequencies of frequencies obtained from

the wobble, a recording power value at the time of




information in an optical disc described in the first or second

enbodi nent, an address control signal at the tinme of recording is read out
based on information detected fromone of detection frequencies of
frequenci es obtained fromthe wobble, and a signal conggrangttﬁgording
power val ue by recording position is 6read out based on |A}grna 1 on
detected fromthe other detection frequency. According to this enbodi nent,

it is pOS%ieébﬁdilﬁg qrg)%@te@ggﬁ@&%J&Pﬁﬁﬂaiﬁ%ﬂ&&oﬂnéeﬁ%cw%tr%ﬂlt other

frequencies Iin the sane nanner as that of the conventional techni que, and
to embed dgéearien fre@ieni.orronbEIANMR§ian dpt ivearriedoPi FGCPERErI val ue

for each of Eecording PRskl i ARSI Het@hEhed WS cRB! rEESAUBRE Y RRE10ANUS, 1t
S possib?%wto recordsngre relfgﬁngﬁA fd%r?ﬁsenboéinent ofxihe %ﬁvention
8

provi des a rec@CEPRgingrethddiito & tnenll. ditsdsf BPsfERbY dich G StREBHHAL i on

to the ORLieClecdigEngepssidra iy the fds saeﬁct&%ﬁprf@ega@ﬁ@ies wher ehe a
recording position is determ ned based on information detected from one of
det ect i on SPREqQUEHEISEs ®% fHheguedti é5Sot R iPRRM HEFEmEPSI e 2™ r&Ror di ng

power val ygtatmife dd r%at%aﬁ oMU peROS VLGRS @bhledsn At afebRatndased
on information detected from ot her etection frequency,, and information is

recorded BYSiEESRYIRG Oticke CeRRFEHT L 5RREPEYsFYY et mitted SoyPCERel e
recor di ng tpOSEELAN. mAC i Ag1F 0 this enbodinent, it is possible to
determine the recording position by one of detection freguencies,in t he

sane nmanner as?® HACtH (HPOCERTRAt PHnERet ERVFRGRE PIrYif6S 8Bt EPHFR an

optimal reegeding qowes Vedreedf OkiaCh OfuideRr dgAgovePOEirbinong bynnéher

deteCtlonpggggﬁgggyS?gg %gggfdlgnl%uegﬁsbgLfbhery side of the optical
disc at constant groove width and constant groove intervals, and
which can detect a predetermined frequency by forming a wobble
on an edge of the guiding groove, wherein a constant frequency
can be obtained by rotation of the wobble at constant linear
velocity, and a congtant frequency can also be obtained by
rotation of the wobble at constant angular velocity.

According to this embodiment, it is possible to record
and reproduce by controlling the rotation at constant linear
velocity in the same manner as that of the conventional
technique, and to reliably record and reproduce by controlling
the rotation at constant angular velocity without applying a
load to the recording and reproducing apparatus.

A sixth embodiment of the invention provides an optical
disc recording and reproducing apparatus for recording
information in an optical disc described in the second or fifth
aspect, wherein recording or reproducing by rotation at constant
linear veloccity, and recording or reproducing by rotation at
constant angular velocity are carried out.

According to this embodiment, it is possible to control
the driving operation in accordance with kinds of data to be
written or reproduced, e.g., in accordance with data which is
continuously or discontinuously written or reproduced, or in

accordance with a use of data such as audioc data or back-up



to record nore reliably. Afifth enbodi mrent of the invention provides an
optical disc whichis forned with a guiding groove froman inner

peri phery side toward an outer periphery side of the optical disc at
constant groove wi dth and constant groove intervals, an%m@hgﬁb@n det ect
a predeterm ned frequency by form ng & wobble on an edg€ o e gui di ng
groove, wherein a constant frequency can be obtained by rotation of the

wobbl e at sgenstarbelingal, MelQCiddbsiBRd BoCORSI APt ddRAURRC K p2BIAESO be
obtained by rotation of the wobble at constant angul ar velocity. According

to this efos8i iehtabi%- is possible to record and reproduce by controlling

the rotation aty geRahaft l4dRBmen¥ebOCiky idvdnR€ohapRovBiIelandapthail of the
conventional technique, and to reliably record and reproduce

. ! ) by .
control | i §§=Ct ReCPHig GRarePEANGHY ARParaEus YRt v wiftwBEE ¥pbPydng a

|l oad to theineser dirBEvanE rbRAPRIUCANG: apPaipHelts. A Xtdwabosh meatepf the
I nvention provides an optical disc recording and reproducing_aﬁgaratus for
recor di ngPSFAPBERALS I i9f &ReopPredd! FiSC dEsCPPBRINY PRI Ss¥EBhE BP9 fifth

aspect, WRehetant e§RSSd G fHerARE OdEEA NG ML FiMlde¥Rcat aC@uskabity | bnear
vel ocity, and recording or, reproducing by rotation_at constant angul ar
vel ocity &P@SEQ??iEﬁe%ﬁﬁqc%ﬁéc&FGPnﬁeﬁge %i%oeﬁbBH??ﬁﬁﬁfmﬁW?di§eﬁ8§§?%$e to
control theidibyidg taRegatiofy iJrakeobdansanid B kbbHSe ain dat adbe &£
witten or _reproduced, e.g., in accqordance with data which is onti nuously
or di scontPRuSYLAy S 9?‘?%‘?? ortefiRSdGeedAL8F FRCCH oaé’ﬁger%rtoﬁuﬁlﬁ%e of
data suchzggadtieh® @atehd¥ Oaflk-idAng: 22efegtsig 2M0ns for detecting a
wobble signal from the wobble with respect to a predetermined
recording position of the guiding groove, separating means for
separating the wobble signals organized according to
frequencies, address reading-out means for reading out address
information form one of the wobble signals separated by the
separating means, sending -control means for determining a
sending amount of an optical head based on the address
information read out by the address reading-cut means, head
moving means for operating the optical head based on the sending
amount determined by the sending-control wmeans, recorded
information reading-out means for reading out record information
from the other wobble signal separated by the separating means,
recording power control means for determining recording power of
the optical head based on information read out by the recorded
information reading-out means, and recording power outputting
means for ocutputting recording power determined by the recording
power control means.

According to this embodiment, it is possible to determine
the recording position by one of separated wobble signals in the
same manner as that of the conventional technique, and to
determine the optimal recording power for each recording
position by the other wobble signal. Therefore, it is possible
to record more reliably.

An eighth embodiment of the invention provides an optical

disc recording and reproducing apparatus which is formed



data. Therefore, it is possible to easily record or reproduce nore
reliably. A seventh enbodi nent of the invention provides an optical disc
recordi ng and reproduci ng apparatus which is fornmed with a guiding groove
froman inner periphery side toward an outer periphery2§iq§ugg2 ge opti cal
di sc at constant groove wi dth and co#istant groove interng , and which can
detect a plurality of constant frequencies with respect to a predeterm ned

recor ding.,; ppsit ig‘?ﬂd@h tg%ogyédkggmggﬂomnby beribnga wohb! eopdranaedge of
t he gui di ng groove, t % ptical disc recordi ng and reproducing apparatus

further conpersipegirderecsifg mdardef oppidettdctdRf a2t WwSBBFE2RY gAEPOY? om t he

wobbl e W thatgspeat ddhisRaRtedgleidl Nedery8E9r dhRE RASLhi AanOfaddtgud di ng
groove, separating neans for = separating the wobble signals organized

accor di ngPtBralHiequeh st aaldf E3guensddin gt TRERIR" {6t REEAGTRETHRY
address  i-aboraBid Pbdi@iBhoBe Phe tHei ORPLR oS ENSY St SRRMGALE GoB¥1é hén

separating nmeans, sending -control mnmeans for determ ning a sending anount
of an opt FBalcdFea@fbased WALRS FHPEYs thnfRERtofiFEadesarabys t #id

addr ess reagi-pguoilg nﬁ@gbsﬁathﬁadfuxrm&ng:d@@mgiﬁ@r gpesatimg hbenoptoeal
head based on the sen |ng amount _determ ned by the sendi ng-control neans,
recorded SEREBFHM i Bn OERARnFLE0RL MERRT F@Plﬂggﬁﬂﬁg“ﬁﬁp FECHEETi ffordrat i on

fromthe othgervabhle Sigrasapar gbedtbynt hesrsepaeat igd@aiBans grote€pr di ng
power control neans for determ ning recordingw%omer optical head

; of, the
based on FERPBFABIFDNTEREM S6F HFPRRRCIRZoFBRd Pﬁﬁﬁrﬁﬁﬁpﬁﬂsréﬁgﬁﬁbg% t

means, andceee@islh NgopWREueHEDsE | i agiviRANGefsa OBk PtHineg heany dEsyg power
det erm ned bg the recaording power contrgl Heagf. According tobtpis
enbodi men®¥iFEIIRI pBs STHVANE o CBEFRF HTheOL the detecting "medns “between

constant linear velocity and constant angular velocity, address
reading-out means for reading out address information from the
wobble sgignal having corresponding frequency based on a signal
from the driving method switching means, sending-control means
for determining a gending amount of an optical head based on the
address information read out by the address reading-out means,
head moving means for operating the optical head based on the
sending amount determined by the sending-control means, and
driving control means for controlling rotation of said driving
means by a corresponding driving method based on a signal from
the driving method switching means, wherein said driving means
for rotating the optical disc based on a signal from the driving
control means.

According to this embodiment, address information is read
out from a wobble signal of corresponding frequency based on a
signal from the driving method switching means. Therefore, it
is possible to record and reproduce by controlling the rotation
at constant linear velocity in the same manner as that of the
conventional technique, and to reliably record and reproduce by
controlling the rotation at constant angular velocity without

applying a load to the recording and reproducing apparatus.



the recording position by one of separated wobble signals in the sane
manner as that of the conventional technique, and to determ ne the opti nal
recordi ng power for each recording position by the other wobble signal.
Therefore, it is possible to record nore reliably. An ghghihsesfpgdi ment of
the invention provides an optical di$c recording and réproducing apparatus
which is formed S 22 August 2005 with a gui ding groove froman inner

peri phery gairlp Heya1dT3Bn OHI-BIE RNAWBRESY side of the optical disc at
constant groove wdth and constant groove intervals, and which can detect
a plurality ofiSondt &ft 3f PéabeiéPEsShPYHT & pRRICAPS IR @EL BPNPREHCEL
recordi nggpgsi At fingt he 41 hvuhideaeves byhd Qrekdr aimphilienon an edge of
t he gui di ng groove, the optical disc recording and reproducing apparatus
further conprising: detecting neans for detecting a wobble signal fromthe
wobbl e with respect or a predeterm ned recording position of the guiding
groove, separating neans for separating the wobble signals organized
according to frequencies, driving nethod switching nmeans for switching a
driving operation of the detecting nmeans between constant l|inear velocity
and constant angul ar velocity, address reading-out neans for reading out
address information fromthe wobble signal having correspondi ng frequency
based on a signal fromthe driving nethod sw tching neans, sending-control
means for determ ning a sending anount of an optical head based on the
address information read out by the address readi ng-out neans, head noving
nmeans for operating the optical head based on the sending anpunt

determ ned by the sendi ng-control neans, and



driving control nmeans for controlling rotation of said driving neans by a
correspondi ng driving nmethod based on a signal from the driving nethod

swi tching neans, wherein said driving neans for rotating the optical disc
based on a signal fromthe driving control means. According to this

enbodi ment, address information is read out froma wobbl e sPgAERUH2005
correspondi ng frequency based on a signal fromthe driving method

swi tching neans, Therefore, is possible to record and reproduce by
control ling theFer)tzatllsoﬁ P%“{ﬁﬂﬂ§i‘éﬁﬂfgﬁﬁn@%¢tm@%ﬂﬁﬁw eft Hee qelamhner as
t hat of tg V, ntlo %ﬁCh ique, and to reliably record and reproduce
by cont rorYs %;P *constant angular velocity w thout applying

| oad h
PEScet P ON OF r%é%ﬁ%?‘%ﬂee‘?%ﬁ%s%%%%ﬁ BhEir LA ot IR sy of
an opticaj co%%@t%ﬁ%ﬁlaﬂgaotb%l%no@"m&' le0f dE.?‘?: Bfeﬁé‘%“e %\&gngé-énoﬂ- 22

August 2005 Fig.2 is a partial enlargedsectional view o e Ical disc
of the enbodi miilg. £ig. 3n ichldrRE LRGN 20685 AR 8T SHEE Bbn RMDWiNY

showi ng a conception of a wobble of the optical disc of the enbodiment.
Fig.4 is mmmIatM1nwhwmftrmrwmm5haWnpDMle Béfurtbes endaaeid.on

i nwhi ch the wobble shown in Fig. 3 is further enlarged. Fig.5 is a block
di agr am showi ndig-$ L8 bﬂ-éGde-’aiiﬂm isbawingi 8 ¢ rmavyratengLamnl opddceduci ng
appar at us_.of the erg)odl men | s a bl ock diagram show naﬂra si gnal

gener at i T HeriRRPTHARY AR % ‘%"Bﬂﬁjd?%ga%’%@’%u%c or BRgemBodimentodi nent

Qf ‘the Fig.6 is a block diagram showing a signal generating method

for forming a guiding groove according to an embodiment of the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

An optical disc, an opfical disc recording and reproducing
apparatus, and a recording method on an optical disc according
to an embodiment of the present inventionwill be explaineﬁ below.,
. Fig.l is a plan view showing a conception of an optical
disc according to an embodimeht of the present invention. Fié. 2
is a partial enlarged sectional view of the optical disc of fhe
embodiment. Fig.3 is an enlarged view of an essential portion
showing a conception of a wobble of the optical disc of the
embodiment. Fig.4 is an enlarged view of an essential portion
showing a conception in which the wobble shown in Fig. 3 is further
enlarged.

This embodiment will be explained using an optical disc
which is generally recognized as a CD-R.

AsshowninFig.1, the optical disc of the embodiment employs
a sequential writing type recording method in which signals are

recorded spirally (helically, or scrolling manner) from an inner
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present invention. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON An opti cal

disc, an optical disc recording and reproducing apparatus, and a recording
nmet hod on an optical disc according to an enbodi ment of the present

i nvention will be explained below. Fig.1l is a plan view show ng

conception of an optical disc according to an enbodi nent onZHég\pﬁtéﬁﬁﬁt

I nvention. Fig.2 1is a partial enlarged sectional view of the optical disc
of the enbodi.nent. an enl arﬂgﬁeéj vi ew of _.an essentjal portion

showi ng & ToRRsHY ShaetoRarahar eodes RASCEFLERRE SPetHsC entfddiifent .
whi'ch  nhBR 2 B Y o™ 2etpEathal ol ¥ e dpgaa S R BaREsa R i 1)
be expl aigips YSigud Ol h&%l %'tsenc\é/ﬂgg-g ‘iEﬁ' h&gr e%@.g%ée%i%% a

CD-R As shown’in Fig. 1, the opti cal eerrbo I ment enploys a

sequent i alanvhbti P8 WiDELdie oY duggdneheed 4 Ftr%uccat_sweelts%@é én kAaended
spirally (helically, or scrolling manner) froman inner 10 22 August 2005

peri pher wisitderg andkvwari tduige i n peritghefyt sadle cah bd@aties,candhe packate
several types for recording on the disc, and exanples of such types are a
di sc at oHdde yyoe Anwwhdhdars tangoanddireyritangndn beitsi ofepaskesdded
once, a track at_once type in which witing and rewiting in units of
track car?ad’eb(foﬁ’émeand a packet wite type in which witing and rewiting

according to i RIS ToSBRuBne: OThEad, 28 "aree A0aPEeestrEssERr ARHF 1 or med
_‘M th embodiment. The optical disc media 10 is spirally formed with

a guiding groove 11 which becomes e track in which data is recorded
from an inner periphery side to an outer periphery side of the
disc.

As shown in Fig.2, the optical disc media 10 comprises,
from its side which is irradiated with laser light, a board 12
made of polycarbonate resin, a recording layer 13 made of
cyanine-based oi: phthe.locyanine-based organic coloring agent,
a reflecting layer 14 made of gold or silver, and a protecting
layer 15 made of UV resin. The board 12 is provided with steps
for constituting guiding groove 11 and a land 16 between the
guiding grbove 11, and the recording layer 13 is superposed on
the board 12.

Further, as shown in Fig.3, each the guiding groove 11
is frequency-modulated and gently sin-waved wobbles (wobble 20).
A groove width L of the guiding groove 11 is constant over the
entire periphery, and the groove width L is about 0.5 to 0.7
microns. AwidthMof the land 16 is also constant over the entire
periphery, and the width M is about 1.6 microns.

The wobbles 20 will be explained using Fig.4.

The wobbles 20 are formed on opposite edges of the guiding

11



a guiding groove 11 which becones a track in which data is recorded from
an i nner periphery side to an outer periphery side of the disc. As shown
in Fig.2, the optical disc nedia 10 conprises, fromits side which is
irradiated with laser light, a board 12 mnade of polycarbonate resin, a
recording |ayer 13 nade of cyani ne-based or phthal ocyani ne- Badegusii2Zg@hi c
coloring agent, a reflecting layer 14 made of gold or silver, and a
protecting |layer 15 made of Wresin. The board 12 is provided with steps
for constdRARYehYlguiTthayohbdeid ¢ompriisas|aahtirs b wedbbdeel @nd a geaning

the recording layer 13 is superposed on the board 12.

groove 11 d
rurther,%ﬂﬁﬁ%ﬁwﬁgin Fig. 3, Fach t he gugdingb?roove 11 is

- , in- . 20 A
R ik R L T R R g
and the gP%% ‘éfm%t:l.lit'udbsH bgEt 5 8- bty %Jl}]on{g@fg'}q[cﬁxe‘%# 2 e |and

M
16 is al so constaiit over the entire ©periphery, an M'1's about

1.6 m cr @@qubitcy\ieeLbndd ke expl ai ned using Fig.4. The wobbl es 20
are formed on opposite edges of the guiding 11 22 August 2005 groove 11.

The wobbl e 20 @objme baseas iign=al iswplreldodslgrahcodal dndhedbbs € wdbblEhe
first wobble 21 has a period wwdth W of 54 to 64 mcrons and an anplitude
Hl1 of 25 %lob3y6freauencyrvodudatinatas aombdle fedanmhcy Thec ddye P2s@5 kHz.
A tinme base signal is previously encoded in the first wobble 21 b

f r equencyF B 4F AGH IR LWILERIiS denpEallnfalipfagRTIP- The signals

are recorded from the beginning of a program area toward the
outer peiripherf of fhe disc in a simply-increasing manner, and
the signals are used for controlling the address at the time
of recording when the discis rotafed at constant linear velocity.
Here, the time base signal means absolute time (absolute address),
and is a standard time code when the disc is rotated at constant
linear velocity. Recording power, disc application, starting
time of a read-in area, last-possible starting time of a read-out
-areaareencodedinthetimebasesignalinadditiontothestand;rd
time code. The recording power encoded here is an optimal power
which is a value recommended by a maker side, but is an optimal
recording power in units of media, and is not an optimal recording
power organized according to recording positions.

On the other hand, the second wobble 22 has a period width
W2 having a maximum period width smaller than the periocd width
W1l of the first wobble 21, and has an amplitude H2 having a maximum
amplitude smaller than the amplitude Hl of the first wobble 21,
and the second wobble 22 is superposed on the first wobble 21,
A wobble signal by frequency modulation is previously encoded
in the second wobble 22 also.

Here, the following embodiments canberealizedbyaforming

12



signal is a signal which is generally called as ATIP. The signals are
recorded fromthe beginning of a programarea toward the outer periphery
of the disc in a sinply-increasing manner, and the signals are used for
controlling the address at the tinme of recordlng when the disc is rotated
at constant linear velocity. Here, the tinme base signal meafdAdped|2008
time (absolute address) , and is a standard tine.code when the disc is

rotated at | i near, vel ocit Recor di ng .power, di sc application,
starting etq(i}?g’SB? the sggond ‘é?glélelésﬁnﬁﬁﬁlﬁlnélsﬁﬁi;?iiﬁé RY & eseR Gead- out

area are e%'rp the tine base signal in addition to the standard tine
code. The recording power encoded here is an optinal power which is a

val ue recomendgdoR¥ & %!&%mﬁbﬂ?meﬂ?:‘& 'ﬁué‘%le%ﬁmﬂhbbigcfﬁ dlé‘Qg%‘é%r | n

units of nmedia, and is not an optinal fecording power organizeéd according

to recor diudgh RBSIt aOkeSnsPankherabiehchardn bBeobeagndavehihe t32 RasA
period width W2 having a maxi mum period width smaller than the period

w dth Wisofotateliatsconslthng Pineandrdias iy aapli & wdeyridd Bavicegnangaxi mum
anplitude smaller than the anplitude H of the first wobble 21, and the
second wshBe€oZiing paperpysdyeohyt herercerdinghbbbeizion Afwebbl mediignal by
frequency nodul t|on I's previously encoded in the second wobble 22 al so.
Here, thdS GPCAMHESYy enbodi ments can be realized by a forming 12 22 August

rodul at 1 o | nCSASTET LA e i FRER R ELOLRY SR MR SR SRR ETBRRRT, such
that a ceAgedst ﬁﬂeeﬁgaaayigagvm Eﬁéﬂ'ﬂf‘é’t \e&eehé%r?éf GeripHeIAEEdeat

constant |inear velocity, a signal concerni
thereof. Therefore, :Lnformat:.on concerning the lowering state

of the recording sensitivity, or information concerning a degree
of recording power with respect to the recording sensitivity
is previously encoded. According to this embodiment,
conventional address information and the like can be embedded
in the first wobble 21, and detailed information concerning
optimal recordiﬁg{powe;'per'recording position and information
concerning other recording can also be>embedded in the second
wobble 22. Thus, it is possible to record the information more
reliably. |

In another embodiment, the second wobble 22 is formed such
that a constant frequency can be obtained when the disc is rotated
at constant angular velocity, and a time base signal by frequency
modulation is previously encoded as a wobble signal.

Thesignalsarealsorecordedfromthebeginningofaprogram
area toward the outer periphery of the disc in a simply-increasing
manner like the time base signal encoded in the first wobble
21, and the signals are used for controlling the address at the
time of recording when the disc is rotated at constant angular

velocity. Here, the time base signal means absolute time

13



a recording power value by a recording position of the media is encoded.
Cenerally, the recording sensitivity of the outer periphery side of the
nmedia is |ower than that of the inner periphery side thereof. Therefore,
information concerning the lowering state of the recording sensitivity, or
i nformation concerning a degree of recording power wth resp2éuges 20A2
recordi ng sensitivity i s previously encoded According to this enbodi nent,

convent i na a_ug:r es |nfornat han and th can be enbedded. in . the fi rst
wobbl e 21, E&SFAFOP ti‘%nac% gtlni?ptcl"rﬁfi whedo idhen§is&ner per

e 9?%%*%‘38%2%"“5L%Bgaatfﬁﬁaﬁi%%igrm B¢ oeSrRR iy B
| nfor Mat iz 1A 3 ohel I3l nlgh ARt ReF ef"rfpé)%ﬂi nfrgt arlBe § Q‘Bnpﬁ\é\@gi&hg 22 1s

formed such that a constant “frequency can al ned I'SC isS

rotated salar@Angyt fithe JJHH| BEad b @€ IdnLa B8 He en IR &nSt WA 1y bhEBJUENCY
nodul ation is previously encoded as a wobble signal. The signals are al so

recor ded sfigomltireadet hom tg tfe at pndgramimaranid owahe tdwomit g ppeerphery
of the disc in a sinply-increasing mnanner |ike the tine base signal

encoded PAcpiedt heze Wshbheopimadntechedingnnbwesnr énusedtsorfemadial | ing
t he addreglzr at the time of recording when the disc is rotated at constant

angul ar "Wdr8cts §.valderecpmmended byse makgRA1daAndadiBPtaR PPEEMA3 22
R NI M e X
application, shaehiA9nh' £8 2hid él‘ﬁﬂgdilﬂeﬁ‘{?aitl 251 pBESSbPECLo recora
and reproduce information by controlling the rotation at constant
linear veldcity based on the time base signal encoded in the
first wobble 21 in the same manner as the conventional technique,
and it is possible to reliably record and reproduce information
by controlling the rotation ::-it constant angular velocity without
applying a load to the recording and reproducing apparatus based
on the time base signal encoded in the second wobble 22,
| In the above embodiment, wobbles 20 each comprising the
first wobble 21 and the second wobble 22 are formed on opposi_i:e
edges of the guiding groove 11, but the wobble 20 may be formed
on one of the edges of the guiding groove 11.

Altei‘natively, the first wobble 21 may be formed on one
of the edges, and the second wobble 22 may be formed on the other
edge. |

Alternatively, a wobble 20 comprising the first wobble
21 and second wobble 22 may be formed on one of the edges, and
the £irst wobble 21 and a third wobble may be formed on the other
edge. Here, the third wobble 1s a wobble which is different from
the first wobble and second wobble.

Alternatively, a wobble 20 comprising the first wobble

14



starting tine of a read-out area can be encoded in the tine base signal in
addition to the standard tine code. The recordi ng power encoded here is an
optimal recording power in units of nedia which is a value recommended by
a maker side, and is not an optimal recording power organized according to
recordi ng positions. According to this enbodinent, it is pos22Bugust@0fecord
and reproduce information by controlling the rotation at constant |inear
vel ocity based on the tinme base signal encoded in the first wobble 21 in

t he sanme #arfisl sesondewobhlenk? omay hederimpdeon and ¢f the poigedl eand
reliably record and re&roduce i nformation by controlling the rotation at

const ant Eiy T, ¥pBELeyand th QUL tRBPYPHY BaY SedfpEmeReoR st A theTand
he
c

duci t b t ti b ' I ded. i d
wobil o 22 04E | RE RboTRE ERUGA TRATL® GBAGIS Syredele cHm PSP ABBATEH | r ot

wobbl & 23800 fee SO ARDPLe 2281 o 0TRCA0R S88GRNT orfdaes of ! he

gui di ng groo e fornme on one of the edges of

t he gui di ng gr%/%ﬁel-trﬂf@w}ﬁ)tﬂ%e\ll\%b | ifderastasw%glc%i depdke fagred on

one of the edges, and the secon e 22 may be fornmed on the other

edge. Al tiy paisisu®ly, ta MEdtE® a2 %@Eﬁbﬂﬁbagiﬁf@rrﬁ&fﬁén VP Rlod t ol 1amdy second
e

wobbl e 22 may be formed on one of t edges, and the first wobble 21 and a
t hi rd wobtliee rogg thenf at nethsrarith@ iather ve Polgit y Hersed bhethéi tidnevdbialzlee 1 s a
wobbl e which is different from the first wobble and second wobbl e.

Al t er nat iSAdgnal gngedsdeinothe fmisdi wgbbhe 21 rigt thebsame manpen gfidhe2005 21

and second wobble 22 may_be formed on one of_ the edges, .and
) conventional technique, it is possible to reliably record and

reproduce information by controlling the rotation at constant
angular velocity without applying a load to the recording and
reproducing apparatus based on the time base signal encoded in
the second wobble 22 (or third wobble), it is possible to embed
the conventional address information and the like in the first
wobble 21, and it is possible to embed defailed information
concerning the optimal recording power value of each of recording
positions and other»reéording in the fhird wobble (or. second
wobble 22}. 'I’herefofe, it is possible to record more reliably.

If the third and fourth wobbles are provided as described
above, it is possible to record and reproduce information by
controlling the rotation at constant linear velocity based on
the time base signal encoded in the first wobble 21 in the same
manner as the conventional technigque, it is possible to reliably
record and reproduce information by controlling the rotation
at constant angular velocity without applying a load to the
recording and reproducing apparatus based on the time base signal
encoded in the third wobble, it is possible to embed the
conventional address information and the like in the first wobble

21, and it is possible to embed, in the second wobble 22 and
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the third wobble and a fourth wobble may be formed on the other edge.

Here, the third wobbl e and fourth wobbl e are wobbles which are different
fromthe first wobble and second wobble. If the third wobble is provided as
descri bed above, it is possible to record and reproduce information by
controlling the rotation at constant |inear velocity based 23aAupgesttZ0ae
base signal encoded in the first wobble 21 in the sanme manner as the
conventional technique, it is possible to reliably record and reproduce

i nf or mat i BRe FPudh vebbilay dekatrdtindienmatdors tencerangyl the v oondy

wi t hout aﬁgl%éggia | oad to_t he recordk&g and reproduci ng apparatus based
on the ting® g RPNAT ¥ALYGeRE i9Rch RE secendingoppaibiopsrardigthambbl e),

it ' i mbed _th ti I d i nf ti dthe lik

| the 1irerorahie PRESenie e e odE s R AR AR TR MRt o
' i gBl ' f h of di

oo t1 onounid §F SARE, OF, LhEn b P RIS, HEIBGATR" retERR. Whoie 2)

Ther ef or epoddit Fe PES SH&:Srd Ind AL OFLh MDLEyr el iably. If the third and fourth

wobbl es are provided as described above, it is possible to record and
reproduce i nf orNeatt ,0bhdyprieallrdidd pecbhainglaid p8pAbaGeNsE HPpdr 18R

vel ocity based on the tinme base signal encoded in the first wobble 21 in

t he sane anftier rasorfiéngonedmed enalthiecophigad, disciwibds ekp lacioed i abl y
record and reproduce information by controlling the rotation at constant
angul ar \}b?jdtgf)tf'ﬁ%st-hoﬁigaﬁpﬁ/i%gb ol agramehawiar @ v mastursprodduci ng
appar at us baged On{t‘gf tine baag Si nglj encoded in the third wobble, it is
possi bl e I'b Tt nISEoRGERTAGRTI 2RGdRaRE QIR et FRPASHENS heL| ithe i n the

first woldpiqiddentdnd it is possible to enmbed, in the second wobble 22 and
15 ) -
An optical head 31 constituting the optical disc recording

and reproducing apparatus irradiates the optical disc media 10
with laser beam to record data in the guiding groove 11 of the
optical disc media 10, and re;ads out infbrmation from reflection
light from the optical disc media 10.

Ontheotherhand,drivingmeans32constitutingthéoptical
-disc recording and reproducing apparatus comprises a spindle
motor and the like, and rotates the optical disc media 10.

Therotationof thedrivingmeans 32 is controlledbydriving
control means 33. Driving method switching means 34 determines
whether the driving control means 33 should control the rotation
at constant linear velocity or constant angular velocity, and
the driving control means 33 controls the rotation by a control
method based on a signal from the driving method switching means
34.

Detecting means 35 detects a wobble signal which is
previocusly encoded in the optical disc media 10 from information
by reflection light received by the optical head 31. The wobble

signals detected by the detectingmeans 35 are organized according
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22 August 2005 the fourth wobble, detailed information concerning the
optimal recording power value of each of recording positions and ot her
recordi ng corresponding to a case of the constant linear velocity and a
case of the constant angular velocity. Therefore, it is possible to record
nmore reliably. Next, the optical disc recording and reproducRi@uapiO8dus
and the recording nethod on the optical disc will be explained using
Fig.5. Fig.5 is a block diagramshowing a structure of an optical disc
recor di ngtArftFeBHNRARS oy a9eprbe titngfmeses 36bodi nent. An optical head 31
constituting the optical disc recordin and reproduci ng appar at us

irradi ates the ‘RS cadf HblRedleneds Fomh coadeclidag ithe vdrhtat in the

gui di ng ove 11 of the optical disc nedi 0, and._.reads out infarmation
fromref Iggeoc Sltoar?lt |FHLFE off 19 Oht 3 eRFRde H?aagé.igéﬁnt o statdlehand,
drivi ngmeans 3% £ i i ; I ' r o nd_r.epr.qduci ng
appar at us crbglrrpr?si sgg%gmgtgitor%&qg@ﬁho%%%lgﬁb gt%%a%%fl‘ksz:%%%ni r%%%f’?&ofcﬁgydpt i cal
di sc nedivbbHle Bignadlalbr@) s@f ddteqdiiny BIRRRA% g3 ela sC 3H bAlsle®d daY i Vi ng
control neans 33. Driving nethod swtching neans 34 determ nes whetaher t he
driving cuignadl freansthds oy atdtlicd $WetdlOiRg i fandt 3gonstant |inear

vel ocity or constant angular velocity, and the driving control neans 33
control s the rdram wobbye &ignalsokeparahed iathe separatinglmdamsn3the
driving nethod sw tgg_img%é_rreans 34. Detecting nmeans 35 detects a wobble

si gnal widdress ipferrmatdop decssed prtthe apdress dpsdimsdiatlmernsm
Lofor iy aRd LELAEEY b Ao $5°HEET Bt YA 2R HRla 1828 Rdkadn®

reading-out means 39. A sending amount of the optical head 31
is determined by sending-control means 40 based on the address
information which was read out by the address reading-out means
38. Head moving means 41 actuates the optical head 31 based on
the sending amount determined by the sending-control means 40. |
On the other hc-ind, the recording power of the optical head 31
is determined bﬁr the pecérding power control means 42 based on
the information which was read out by fhe recorded information
reading-out means 39. The recording power outputting means 43
outputs laser beam £from the optical head 31 based on the recording
power determined by the recording power control means 42.
According to this embodiment, it is possible to read out an address
by the address reading-out means 38 by using one wobble signal
separated by the separating means 36, and to determine the
recording position in the same manner as that of the conventional
technique, and it is possible to read out the record information
by the recorded information reading-out means 39 by using the
other wobble signal separated by the separating means 36, and
to determine the optimal recording power for each of the recording

positions and thus, it is possible to record more reliably.
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signals detected by the detecting neans 35 are organi zed according 16 22
August 2005 to frequencies by separating neans 36. Here, if wobble signals
for controlling the driving at constant angular velocity are encoded in
addition to wobble signals for controlling the driving at constant |inear
velocity, wobble signals are selected in sel ecting neans 372BAsgdst@R0a
signal fromthe driving nethod sw tching neans 34. From wobbl e signal s

2 cas. 1 eati n AT EIh S5 HBLS ATBORIEER] | HHGFHRE MO ATAARD darresd |
recorded ( ' |.NQ- ou S A sending_anmount of t opti cal
head 31 c?lglé gg{sg&r %ﬁ%%ﬁgédgslg# ﬁ'ntéj-agfg'n SggﬁgRgnaéngagﬁanﬁnFﬁeb% %ess

| nf or Mat |41 SdY £illy Wil Lh Yllselt do1 UYEAS LRI Al VTGN Sre g HeAC

novi ng neans 41 actuates the opti cal based on ng anhount

det er m nesvincHitgy SRHHNBLONThekeFB2BS 49 isRPokRerih®o hatdrd Ma
recordi ng power of the optical head 31 is detérm ned by the recording
power corRemtoduzmnisy ¢2nhasading tidweot at Donati cvhaticth1 vAsaread duiltyby t he
recorded information reading-out nmeans 39. The recordi ng power outputting
nmeans 43 ipihgusameasannpraas f that tol Wy iarmlvendsicdnHl asdoh igue hand
recordin ower determ ned by the recording power control neans 42.

Accor di ng“i Stﬂ?§5§%%o‘?%ﬁtl,laibrlﬂ Fepe%q; ane repredure ity £Onia@ddsng by the

epar at | netmedeten B SeRtsdhs, Bri ne veLag . i Hhout: PER S 06né sans
Ut he Teeard e R AL ne e ARt EhE  adi ng- out “means
39 by using th&ig.6 is a block diagram showing one embodiment of a signal
generating method forming the guiding groove 11 of the optical
disc media 10.

A first reference address signal and a first carrier signal
forming a first wobble are‘input to first frequency changing'
means 51. A secondreference address signal and a second carrier

- signal forming a second wobble are input to second ffequengy
'changing means 52. A first frequency modulation signal 51A
modulated by first frequency changing means 51 is input to first
amplitude changing means 53. A second frequency modulation
signal 52A modulated by second frequency changing means 52 is
input to second amplitudé changing means 54. On the other hand,
a third carrier signal is input to the first amplitude changing
means 53 and the second amplitude changing means 54.

The first frequency modulation signal 512 is modulated
in amplitude by a third carrier signal in the first amplitude
changing means 53, and the first amplitude modulation signal
532 which is to be output is input to adding means 55. On the
other hand, the second frequency modulation signal 523 is

modulated in amplitude by the third carrier signal in the second
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ot her wobbl e signal separated by the separating neans 36, and to determ ne
the optimal recording power for each of the recording positions and thus,
it is possible to record nore reliably. 17 22 August 2005 According to this
enbodi nent, address information is read out froma wobble signal havi ng
correspondi ng frequency by the selecting means 37 based on &8<&ugH#I20Pfom
the driving nmethod sw tching nmeans 34. Therefore, it is possible to record

and reproduce b%%cont rolling the rotation at constant |inear velocity in
the sane mﬁw CRRRO1PE neans 8Avatd Shalsacushagpeitude modquiatiwssi bl e

to reliab r and. reproduce by contraollin the rotation at_constant
angul ar vlléiiY %ﬁ%% t"ﬂb’[ﬁh a"pi)lcgﬂ ﬁbe UMY 4% alRe Aoddtditey HR #dbHuci ng
apparatu | J.eeb | |.aGr how enmbadi,ment _of a_sigha
gener at i ﬁrée%eét]ﬁosd fg??nh%ﬁ%h@ei(aélw cﬁa %Zgg@%gg t%?%&e FﬁgiBHt feaps %I$ s nedi a
10. AT reta sl o epeBpadisgghas NheRibbild ol [ LET ahpIiFed Yy N9 8
first wobble are input to firrst frequency ghangl%g nmeans T A%Secdnd

r ef er enc eangglidirBysin SingaAk SO @nd SREONA 185 diiip1iddeal ad £18¢ in @ nieeeNd
wobbl e are input to second frequency changing neans 52. A first frequency

modul ati &V si dnathsldef beciulag akans 5i7r,sexhosgrenoyamn hbnglaf eteesd iml i s
I nput to first anplitude changing neans 53. A second frequency nodul ation

si gnal 52 GignAtdany Derpenddedliate doe e raiekn ilrg civdams of2 & gotiatdmg t o
second a?lit e chan 'n%r mt%an 53, On the other hand, _a third carrier
signal | S9IRAS, R OF AReI ALEGC LR Ty ARG tend e Becond
anpl i tud?ﬁﬁ% - JRADS 54. The first frequency nodul ation signal 51A is
modul at e )

Although the CD-R is used as the optical disc in this
embodiment, a CD-RW, a DVD-RAM and the like can also be used
only if they are writable optical recording media having

compatibility with a CD-ROM in terms of reproducing function.

INDUSTRIAL APPLICABILITY

As appareﬁt from the explanation of the above embodiments,
accordin_g tothepresent invention, itis ﬁossible to embed address |
information for one o_f constant frequencies in the same manner
as that of the conventional technigque, and to embed detailed
information concerning an optimal recording power value or other
recording for each of recording positions for other constant
frequency and thus, it i1s possible to record more reliably.

Further, according to the invention, it is possible to
record and reproduce by controlling the rotation at constant
linear velocity in the same manner as that of the conventional
technique, and to reliably record and reproduce by controlling
the rotation at constant angular velocity without applying a

load to the recording and reproducing apparatus.
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in anplitude by a third carrier signal in the first anplitude changing
means 53, and the first anplitude nodul ation signal 53A which is to be
output is input to adding nmeans 55. On the other hand, the second
frequency nodul ation signal 52A is nodulated in anplitude by, kh& dBhhs
carrier signal in the second 18 22 Augu 4 2005 anplitude changlnéJneans 54,
and the second anplitude nodul ation signal 54A which is to be output is
also input to the adding neans 55. Bot byt ignals are added by the
addi ng nmeans 55 to obtain a wobble sign§1. e wobble signal is anplified
by amplifying nmeans 56 and then, it is supplied to defLe%Fing neans, 57.
In the defli-ect Ay mRlscal, difssurdisdumis JQTBeEedWikl addi P
perpendicular to a track direction of a rotating recording surface of the
disc with finepdvéudednd 40r inbke metiiphergr ovde AtWaghahheu@2R is
used as the optical disc in this enbodinent, a CO-RW a DVD-RAM and the
i ke can al so he us lyv:if they ar i pt k¢ recordj i a
havi ng conpat i?}belﬁﬁfée\]ﬁ&?hgédﬁ} %ﬁqlc%\{ ' gar'gpr%g%%i ngEf u‘%%?‘%grr?r%

| NDUSTRI AL APPLI CABI LI TY As apparent fromthe expl anati on of the above
enbodi nents, &XYPEEngWiEtine apdbsIANFHIBRL | BROAYE | SLBBEEVEILS 1 0 BHbed
address information for one of constant frequencies in the sane nanner as

that of the corMeithonalart echetgue, and poecdetesrnithed edreafienest i dy
concerning an optimal recording power value or other recording for each of

recordi ng posi td .for ot nsta u Y, S3ihd b RRssi bl e

to record nnrei%%ﬂﬁﬁﬁgyé'ﬂﬂgﬁ%gg,éghg%%déﬁggtgﬁfﬁgg?ﬁvgﬁgﬁ%ﬁ,éiF§}s ’

ossible to

P wherein when said wobble 1s rotated at constant
linear velocity, a plurality of constant
frequencies are obtained with 1respect to a

predetermined recording position of said guiding

groove.

2. An optical disc according to claim 1, wherein also
when said wobble is rotated at constant angular

velocity, constant frequencies are obtained.

3. An optical disc recording and reproducing apparatus
for recording information in an optical disc
described in claim 1 or 2, wherein an address
control signal at the time of recording is read out
of based on information detected from one of

detection frequencies of frequencies obtained from



record and reproduce by controlling the rotation at constant |inear
velocity in the sanme manner as that of the conventional technique, and to
reliably record and reproduce by controlling the rotation at constant

angul ar velocity without applying a load to the recording qﬁgAﬁ L 9Fye T Ng
apparatus. 19 20 22 August 2005 CLAI M5 ,An optical disc which 1s”Torned

with a guiding groove from an inner pe?lphery side toward an outer

peri phery side S(giéai Qo%tli cal ‘_ﬂl]%C at gonstant cgﬁegé‘g‘i\ﬁ%t hréegrmr}% ant

groove intervals,” and iCH can detéct a-predetermn guency by
form ng a wobbl e on an edge of said guiding groove, ,wherein when said
wobbl e i s rot afRWeX ¥eAdEaRY FEROXAM cBPPyLiP| hfakiedd FPUEoRSSHH
frequencies are obtained with respect to a predeterm ned recording

posi tion of saigh gurfidimagiooyede2ededptirzah dilse astchedi ndetecdlizom 1,
wherein also when said wobble is rotated at constant angular velocity,

const ant frequ%ﬂgé aL obtai ned. 3. An optical disc recording and

. [ . . . . . . .
reproduci ng apparatus or recording information in an optical disc
described in claim1 or 21 wherein an address control signal at the tine
of recording is read out of based on information detected from one of
detection frequenci es of frequencies obtained from

4. A recording method to an optical disc for recording
information to the optical disc described in claim
1 or 2, wherein a recording position is determined
based on information detected from one of detection
frequencies of frequencies obtained from said
wobble, a recording power value at the time of
recording is determined based on information
detected from other detection frequency, and
information is recorded by recording power which is

previously determined by the recording position.

5. An optical disc recording and reproducing apparatus
for recording information in an optical disc
described in c¢laim 2, wherein recording or
reproducing by rotation at constant linear
velocity, and recording or reproducing by rotation

at constant angular velocity are carried out.



21 22 August 2005 said wobble, and a signal concerning recording power

val ue by recording position is read out based on information detected from
the other detection frequency. 4. A recording nethod to an optical disc
for recording information to the optical disc described in f’éﬁh&]t%o@é 2,
wherein a recording position is determ ped based on information detected
fromone of detection frequencies of frequencies obtained fromsaid

wobbl e, a recording power value at the tinme of recording is determ ned
based on information detected fromother detection frequency, and

i nformation is_recorded by necordigg power which is ?areviousl determ ned

by the refordiNy PEEGLGHhL. A3 SArSEPFEHNSi 3B FSREPHYCARNE r RBPEFGSYRY

apparatus for recording information in an optical disc described in claim
2, wherein recdial ngrecordimgdudimipbyatadba i obnat aoonstgitidaheadisc
vel ocity, and recording or reproducing by rotation at constant angul ar

vel ocity are caydded; guly .21.% 2Z14ugKsty 2Q05 6 An opti@gal ogt seaneceiliag

and reproduci ng appar at us or recording Information 1 n an optical disc

described in claim1 or 2, said optical dis¢ recording and reproduygin
FamReY

appar at us furt FECOEBHPE si RFEAdet CERTRAHEARY f or2BREEALYR) a

comprising: detecting means for detecting a wobble
gignal from said wobble with respect to a
predetermined recording position of said guiding
groove, separating means for separating said wobble
signals organized according to frequencies, address
reading-out means for reading out address
information from one of the wobble signals
separated by said separating means, sending-control
means for determining a sending amount of an
optical head based on the address information read
out by said address reading-out means, head moving
means for operating said optical head based on the
sending amount determined by said sending-control
means, recorded information from reading-out means
for reading out record information from the other
wobble signal separated by said separating means,

recording power control means for determining

recording power of said optical head based on




signal fromsaid wobble wth respect to a predeterm ned recording position
of said guiding groove, separating neans for separating said wobble
signal s organi zed according to frequenci es, address reading-out neans for
readi ng out address information fromone of the wobble sign@%gugaﬁﬁaﬁgled
by sai d separating neans, sending-contrgg means for determ ning a sending
anmount of an optical head based on the address information read out by

said address r i Ng- ot a he ng. . 4ea erat i i
optical head bg'ggfd‘g%nr}gya'g@sg% idngggﬁongjyn* %eatlre@m!}%'.ecT ?/ani%afagn%%ll%n

sendi ng-control neans, recorded information from readi ng-out neanif for
readi ng out redSAAIRGoPHE | BEAYOm BRE oFRECTHbBEI PR Ghal CLERREL I by
sai d separating neans, recording power control nmeans for determ ning

recordi ng powemeznsaifdropbicputeiaty basedrii 23 22wy usie t200h1 netlorbmt i on
read out by said recorded information reading-out neans, and recording

power outputﬂlghignfgﬁo iégﬂga%gkn%dﬁ¥¥§ﬁi&%d%yﬁr determ ned by said

recordi ng power control nmeans: n optical disc recording and reproducing
apparatus for recording information in an optical disc described in daim
1 or 2, said optical disc recording and reproduci ng apparatus further
conprising: detecting neans for detecting a wobble signal fromsaid wobbl e
W th respect tard optical disc recording and reproducing apparatus

for recording information 1in an optical disc
described in Claim 1 or 2, said optical disc
recording and reproducing apparatus further
comprising: detecting means for detecting a wobble
gignal from said wobble with ©respect ¢to a
predetermined recording position of said guiding
groove, separating means for separating said wobble
signals organized according to frequencies, driving
method switching means for switching a driving
operation of said detecting means between constant
linear wvelocity and constant angular velocity,
address reading-out means for reading out address
information from said wobble signal having
corresponding frequency based on a signal from said
driving method ewitching means, sending-control
means for determining a sending amount of an

optical head based on the address information read



predeterm ned recording position of said guiding groove, separating neans
for separating said wobble signals organi zed according to frequencies,
driving method switching nmeans for switching a driving operation of said
detecting neans between constant |inear velocity and CO”StaﬂﬁAﬁgﬁﬂbaﬁs

vel ocity, address reading-out means fok,reading out address inTornation
fromsaid wobbl e signal having corresponding frequency based on a signal
fromsaid driwy t : Wi i Meanss 1 ;504 RO nRoML 0! n ¢
determning a g%ﬁ%i%g gﬁ%ﬂ%tab é%ﬁsopticéﬁiﬁeggebased %ﬁ Eﬁgﬁgdmﬁzi?g
information read 24 22 August 2005 out by said, address readi ng- out ans,
head noving nBER2%o Qﬁxﬁﬁ?rﬁ§%ﬁﬁdsﬁbéi&£t%§§ &ﬁﬂé gﬁ% O8erfdithg
anount determ ned by said sending-control neans, and driving control neans
for controllingendingi amotintai dederviinpdedns lspiad ceamsipogdcontmrl vi ng
met hod based on a signal fromsaid driving nethod sw tching nmeans, wherein
driving means ootabes said @pigaly dbsnased RihdsSiEhRl d6REkc1alithg

driving control neans.
rotation of said driving means by a corresponding
driving method based on a signal from said driving

method switching means, wherein driving means

rotates said optical disc based on a signal from

sald driving control means.




