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present invention relates to a witable optical disc, an optlc

recording and reproduci ng apparatus, and a recordi ng net on an 095&%@
di sc. BACKGROUND TECHNI QUE In order to record |nfornat|on |n a

redetermned | ocation of an optical disc, it is necessary to | m “
Pecord address information in the disc. As standard neans of 4 Imb
met hod of the address |nfornatloﬁPESIﬁéﬁﬁEéﬂNgU|d|ng groove pr -
the optical disc is allowed to wobble at a given frequency (22. 05H§%%o

' ' i on de whose frequency is
provi de a wobble. Data such as application co
modul at edoerIehE Ynice S0 EsS D'I%Cpéﬁéé’x?tf( e@{‘%ﬁ&{,ﬁg&% é@c%?éig
recordi ng and reproduci ng apparatus Sseeks ase cpsul s atress
pl aced onANDeRHOORDENG SPRTHED ON NOPTI@iL OprgHch as record star In% dded in
nmedi a, record ending tine and nane of produci ng maker is al so enbedde
t he wobbl e. As descri bed above, the absol ute address and speci al

i [ [ h as present CD-R
I nformat i re embedded in the witable optical disc sucl _
utilizing8gﬂ€ Wobbl BIERRwever, in order to wite nore reliably, detailed

' ' t recordin ower such as a
| nformation Confl'?er | Cs,lenQ inventlon rela%eFS) to a writable optical disc,
an optical disc recording and reproducing apparatus, and a

recording method on an optical disc.

BACKGROUND TECHNIQUE

Inordertozecordinformationleapredeterminedlocation
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 provide a wobble. Data such as application
code whose frequency is modulated or absolute address is placed
on the wobble.

The optical disc recording and reproducing apparatus seeks
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



difference in sensitivity in an inner periphery and an outer 1 peript

-the nedia is inportant. For exanple, if a |owering degree of recording
sensitivity of the outer periphery side with respect to the inner
periphery side in unit of a producing maker or rod unit of the optical
disc is previously known, it can be wutilized as changing control of |aser
power. Therefore, if information which is nore detail as conpared with the
present state,can b %nbedd,ed,_ it is EOSSi ble to wite nor e reli aply, but
b wri t abl B APBFRA PO PABEALE i LD ERABE. erﬂmﬁaﬁd{np?el,unﬁt belbuérimy
structure e, pr nt wobbl e . In order to wite information int
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appar gt us is diﬂ%creased, and ?t S necessa.r?}ft’o e%glha cenogﬁé pgo%%rgﬁ%g
ability optidiredues rhengrogesenngoleloFCillaserOpdwiar Ot hefefadifdhe | N 4 he
currently_enpl oyed standard optical disc such as a CO-R a CD-RWand a
DVD- RAM ~ 3P HBHBRELOR M Heh ol ¢ diereade tiiideas vehparey withisark phhareftor e,

t he recoggél and reproducing are_carried out by rotating the opti cal

di sc at cons?gn?arl’itheeaﬁm Cfcqg't ¢t AECBPﬁﬁﬁelﬁot?l}ﬂ_ﬁi%ﬁ rrmm_t q:erig.ahdrydary o
repr oduci D00 ghsd nt Linear velocity, | s necess _
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. : . . dly
and the oithea PErubery §fdehe JPEEELE! GobPhEN recording is repeate .
carried out betﬁweeﬁ t he inne?a %eri pheryosp@e and the outer periphery side,

the number of Imtaatdean tioswratgeinsomia€tbn lintidhenBuspeicef di@ki.gn of a
reliably,- there is already proposed a method 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 to enhance
the processing ability or to reduce the processing velocity.

On the other hand, in the currently employed standard
optical disc such as a CD-R, a CD-RW and a DVD-RAM, a wobble
having a constant linear velocity is used. Therefore, the
recording and reproducing are carried out by rotating the optical
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 fhe optical disc
on the inner periphery side and the outer periphery side.
Therefore, whé_n 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



spindle is varied, power consunption is increased, and latency tine for
obtaining a predeterm ned rotation speed which is 2 necessary for recording
is required and as a result, there is a problemthat the recording tine
can not be shortened. There is al so proposed a recording nmethod of constant
angul ar 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 periphery side or the outer periphery side, recording is carried
out in a SEECESPRYWRPENTeSed M ilsaredhiteilsand way 2 resatle] ahegenskant

vel ocity. Wen ghe ghs§ IS rotated at constant angular velocity using a
convent i oRaPTR8B6Me the iﬁgeCBﬁgPﬁﬂ%ngiﬁbﬁ? Ganpoketybe hehweweenedif the disc
is rotated such 0;de 5 k on_the_jinner eri phery side,

det ecti on frequg§§§gbégo%§§5h§éﬁg?s? af ﬁﬁqﬂﬁdlﬁﬁtmﬁﬁg?%eO%uF%PsbéBFphery
side. Theaaypohr WBEHcH i ' r y etected on the
out er peripﬁery si de, t%%?gg*?ghgﬁgggglg#??%%tﬁgggﬁé ﬁ%ﬁ%gggfyiﬁgeﬁﬁain

execut e Pelonitpewhdicthe 0f bRPLoLE@T dsNG 2dCan@PF@JIUCngranpar %13 pand to
record information while increasing systemclock and thus, a’l oad of t he

recor di ngiBAermapion s ngcapded anuthé dnneer pestshefpstiaeror Hher Sutsr
proposed a s&éﬁcture_capable of detecting a plurality of frequencies
utilizi ngPEEHBBBFE. SESP . SRFRNTELNY Jdp sacTdefapuit 1Appi $tate oin Lwhdelopen
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gui ding groove  on OpposSite si groove.

T A ch it prer ke ey st raR et eres e AR Y R st o ¢
wobbl i ng armmsigndrijpasddvetitb Bablvohionstant 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 recording and reproducing apparatus and to record
information while increasing system clock and thus, a load of
the recording and reproducing apparatus is increased.
Further,thereisproposedastructurecapableofdetecting
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
onoppositesidesofaalandbetweentheguidinggroove. 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.



These structures are techni ques capable of precisely reading out addresses
fromthe groove and | and, respectively, so as to record data not only in

t he groove but also in the land. 3 Thereupon, it is an object of the
present invention to provide an optical disc, an optical disc recording
and reproduci ng apparatus, and a recording nethod on an optical disc
capable of enploying, as it is, a structure of a wobble which is enpl oyed
as a standard at present, and capable of further increasing additional

i nformation. EsBReraupyn, it ks amwtdieieatbjetthed driesdmty antveart iich Vi de
an optical disc, an optical disc recording and reproducing apparatus, and
a recor di RGOHeHERER B 1GR 10t §Tain @PSd cadshificere o rd hey eadinepraduaiment  of

i nformat i LLized_for_recordjn i ch corresponds to a recording
bosi 11 on SPPHEBERET BAE g GRS, malhaH s et ale Uit PARARE
speci fi cahkYamditoy n . 0bj e i nt.i Q provide an optica
di sc, an g%t?nzz%oydlﬁ?g ?%r(}gcﬁ %ilghgja g%ﬁgg}%ggo‘)ﬁ%sﬁ%b%gepgﬁﬁf s+ SR Lo or di ng

met hod onagnaoptihaahrdi s€ peapakte ahareaphsyal ¥ eGeiliedd ; ifQy mation
which can be wutilized f or controlling tﬁe change of rSCOFS?%%ﬁﬁ%ﬁﬁ. It

i s anot hepd@bféonadf infermaveoni on to provide an optical disc, an optical
di sc recordi ng and reproduci ng apparatus, and a recording nethod on an
optical disc capEBteldtlyy dbilsanathenehierhof 4ddroveention tapiroviider
For ecor BngPRtCoBoRePRn o) ARRISAN GG, £eFare CRURR GF TPRECRNAERT ON A
first aspgghaPhtide MESELYedd AN HL R 0HES na%p(?:e.tcia(ialdisc capable
of increasing an amount of information 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 disc, an optical diéc 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
disc, 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 velocity.

DISCLOSURE OF THE INVENTION

Afirst aspect of the present invention provides an optical
discwhichis 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 .



disc which is formed with a guiding groove froman inner periphery side
toward an outer periphery side of the optical disc at constant groove

wi dth and constant groove intervals, and which can detect 4 a predeterm ned
frequency by formng a' wobble on an end of the guiding groove, wherein
when the wobble is rotated at constant |inear velocity, a plurality of
constant frequencies are obtained wth respect to a predeterm ned o
recording position of the guiding groove. According to this aspect, it is
possi bl e & BrEABEGTRABLESETCqRERRYRY S9IMdnJoAewebbLe st am ehdegfietivé es i n

t he sane ner _as that of the conventional_ technique, and to enbed
det ai | ed 9@%‘6’1%8??8}%%0‘#&%?%%&“&? 5pei felpble der gotg tednat f\’/%‘::%'@aré)‘i ot herd
recordi ng;far f. reconrdi positions, for _other constant requency an
t hus, i tqilfg%bags& Biée)ift% % &g?rrgg'rlrg%’_f?%?ﬁlﬁgﬂ/{. fﬁ&@B?BFﬁSStaEeaogE%Jo?l%d aspect
of the imm@apewtwpepaé@@fmmé&eeetfhgﬁgfydaﬂtiaoﬁpsgt@e Fafign L he
wobbl e is rotated at constant angul ar velocity, constan regjuencies are
obt ai nedgréewer.ding to this aspect, it is possible to record and reproduce
by controlling the rotation at constant |inear velocity in the same nmanner
~as that of theAceprdangohalthiscaspgot, inds possitblabiojembedraddwekss
reproduci by controlling the rotation at constant angular velocity w thout
appl yi ng 12EPFAG AN fier onk GEJFAPSEARt (EXRTRRGIRS dipEhet 8ame mannen aspect

. . . J e | 4 o
appar ot vl Erafoel; ERRGERRPEPREDRER cPuRBhmr Eah b Hropd ATERELE ( no
first or 1%%%Qt§;§ﬂe€6ncé’fhirﬁfﬁﬁﬁ:%§iﬁﬁlt f%’é?faﬂﬂ‘grlﬁ)g oft‘(yﬁlf‘%é ES? And,£e0r di ng

is read out based on infornatio etecte rom ction
frequencirego@iding for each of recording positions for other constant

frequency and thus, it is possible to record more reliably.

According toasecond aspect of the invention, intheoptical
disc of the first aspect, also when the wobble is rotated at
constant angular velocity, constant frequencies are obtained.

According to this aspect, it is possible to record and
reproducebycontrollingtherotationatconstantlinearvelocity
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 third aspect of the invention provides an optical disc
recording and reproducing apparatus for recording information
in an optical disc described in the first or second aspect, an
address control signal at the time of recording is read out based
on information detected from one of detection frequencies of
frequencies obtained from the wobble, and a signal concerning
recording power value by recording position is read out based
on information detected from the other detection frequency.

According to this aspect, it is possible to embed address



frequenci es obtained fromthe wobble, and a signal concerning recording
power value by recording position is read out based on information
detected fromthe other detection frequency. According to this aspect, it
I's possible to enbed address 5 information for one of constant frequencies
I'n the sane manner as that of the conventional technique, and to enbed
detailed information concerning an optimal recordi ng power value for each
of recording positions for other constant frequency and thus, it is

possi bl e tIEHEEELI ORpE 8L e 8| gonat aptrfineamratite sofint biee i sarentianmepr ovi des

a recordin t hod an optical djsc for recording information to the
optical di cm%d’lgse??i %@8 Fﬂn?ﬁ’ég?“‘??%jt Wehnd Bk zf’s"ﬁ%g:to eftpedeide taidedor di ng
position i ey | I [ detected fromone_ of detection
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val ue al 1o rBRasha! G601 €1t ifordetRbr 86HsRAe LAl IO i det ect ed
fromother detection frequency, and information'is recor ed y recording
power whi dit iils possiiblel Lo deterdi medebyelhabigcordi ng position. According
to this aspect, it is possible to determ ne the recording position by one

of detection fréfRHdnasrerct of thadavenddoarpros iidest a vecohéingmeehbidonal
| mal recording power value f or each of

t echni que, and tq.determn an opt

recor di ng Posr tPHtE2 b‘élin%? %&r ’c"fe‘fg'ajr%if‘ﬁ@ﬁ@éﬁé?“eﬁﬂjtbﬁu&tiqa]’} digessi bl e
to record | kab Lt t.of the inyention provides an

opti cal didgggg\%ﬁiggh??sk%{grﬁie%éé\ﬁ %asg&goﬁ}ddiaﬁﬁ’e &UO\Y’ e ﬁﬁrf"ﬁﬁﬁslﬁgri phery
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wi dt h and constant groove intervals, and whi can
of detection frequencies of frequencies obtained from the wobble ’

a recording power value at the time of recording is determined
based on information detected from other detection frequency,
andinformationisrecordedbyrecordingpowerwhichispreviously
determined by the recording position.

According to this aspect, it is possible to determine the
recording position by one of detection frequencies in the same
manner as that of the conventional technique, and to determine
an optimal recording power value for each of recording positions
by other detection frequency and thus, it is possible to record
more reliably.

A fifth aspect of the invention provides an optical disc
which is formed with a guiding groove from an inner periphery
sidetowardanouterperipherysideoftheopticaldiscatconstant
groove width and constant groove intervals, and which can detect
a predetermined frequency by forming a wobble on an end of the
guiding groove, wherein a constant frequency can be obtained
by rotation of the wobble at constant linear velocity, and a
constant frequency can also be obtained by rotation of the wobble

at constant angular velocity.



a predeterm ned frequency by form ng a wobble on an end of the guiding
_groove, wherein a constant frequency can be obtained by rotation of the
wobbl e at constant |inear velocity, and a constant frequency can al so be
obt ai ned by rotation of the wobble at constant angular velocity.

According to this aspect, it is possible to record and reproduce by
controlling the rotation at constant |inear velocity in the same manner as
that of the conventional technique, and to reliably record and reproduce
by controlling®cgerddngt tenthids aepettntitangl posytboei ty véddeutag@p! Yi ng
a load to the . recording and reproduci ng apparatus. A sixth aspect of the

i nvent i off SHFQAGELFOR cpJelajrnqug@ rotagaodiatgcansdt anpldheairng bpparyt us f or

recor di ng\ﬁi pfQr g%%on in an qptical disc described in the second or fifth
aspect, wherern-orecordify o r SuLRRCIRVeRt Benah techmimuantand near

vel ocity o 2841689 dLBg-a’af SREAUIGA G e TOLALLON A1, cgrstant. angul ar

vel ocity are carried out. Accor
control tlte cotisitanig aggaLati 981681 8GCHLERRGEE Wi hads qf data t9q be
8i 8¢ ?.Kg.ggtgl aﬁia%ﬁ to t%e

witten or reproduced, e. g. , in accordance i's
cont i nuo&elcprddngdasdomeprnodusiygwappheatas.reproduced, or in accordance
with a use of _data such as audio data or back-up data. Therefore, it is

possi bl e to eadi fixth@srecsr of cphodurentdon pebivaldey. ak seveddh @sect of

the inveptli rovides an ti.cal disc recording and reproduci ng apparatus
whi ch is%&’?gggnﬁa PN FREHCGITG 9y RBBIERF RS 1k o TeFRTAing iipferynadiidm t owar d

Const ant “arbiEldat 816 8bok TN (R aRCaBa Bn FLEH Brae Pty WeredRt ant
recordingor reproducing by rotation at constant linearvelocity,
and recording or reproducing by rotation at constant angular
velocity are carried out.

According to this aspect, it is possible to control the
driving operation in accordance with kinds of data to be written
or reproduced, e.g., inaccordancewith datawhich is continuously
or discontinuously written or reproduced, or in accordance with
a use of data such as audio data or back-up data. Therefore,
it is possible to easily record or reproduce more reliably.

A seventh aspect of the invention provides an optical disc
recording and reproducing apparatus which is formedwithaguiding
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 prlurality of constant
frequencies with respect to a predetermined recording position
of the guiding groove by forming a wobble on an edge of the guiding
groove, the optical disc recording and reproducing apparatus
further comprising: detectingmeans for detecting awobble signal

fromthe wobblewith respect toapredetermined recordingposition

of the guiding groove, separating means for separating the wobble



frequencies with respect to a predeterm ned recording position of the
guiding groove by formng a wobble on an edge of the guiding groove, the
optical disc recording and reproduci ng apparatus further conpri sing:
detecting neans f or detecting a wobble signal fromthe wobble with
respect to a predeterm ned recording position of the guiding groove,
separating neans f or separating the wobble 7 signals organi zed accordi ng
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opti cal head based on address infornation re out e address

r eadi ng- i gmEaNSepaheesl Bywuwséw@ting)meaagr@éﬁ&d&%&ﬁﬁd&&heaﬁgd based
on the sending anmount determ ned by the sending-control neans, recorded

i nf or mat i or rdegeiong-ndmig meaeadiog amadnngoﬁuanrepbidalnﬁ@&ﬂnbh@@d ériom t he
ot her wobbl e signal separated by the separating neans, recording power
control rgdhaddeeseénéennathon reedoditiyy poewddres Stﬂ@dﬂptg-o‘-ait heans based on

i nformation yread out bg the recorded information readlng out neans, and
recordin ?ﬂ#ﬁ&o BEERAE OTeRRFFLIIY Jdtep PTG BE8Ad A§epofRr the
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it is possi erm ne rhg pos At ed
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and to determine the optinmal recordi ng power or each recording position
by the otdwes thebbtieesivgbblle Shgnal eeparatedsbpaisd Bepatra tiagondans| e
reliably. An eighth aspect of the invention provides an optical disc

r ecor di ngregrrding powerngonppal masnsifiorhdesefrodnmddgnwrebondiyngdporger

of the optical head based on information read out by the recorded
information reading-out means, and recording power outputting
means for outputting recording power determined by the recording
power control means.

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

An eighth aspect of the invention provides an optical disc
recording and reproducingapparatus which is formedwith 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 plurality of constant
frequencies with respect to a predetermined recording position
of the guiding groove by forming a wobble on an edge of the guiding
groove, the optical disc recording and reproducing apparatus

further comprising: detectingmeans for detecting awobble signal



groove froman inner periphery side toward an outer periphery side of the
-optical disc at constant groove width and constant groove intervals, and
whi ch can detect a plurality of constant frequencies with respect to a
predeterm ned recording position of the guiding groove by form ng a wobbl e
on an edge of the guiding groove, the optical disc recording and

repr oduci ng apparatus further conprising: detecting neans f or detecting a

bbl ' I he .wobbl | , d I ned di
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readi.ng-out nmeans for reading out address information fromthe wobbl e

si gnal hawirghdogmesgronflongwiltetiiegadr bategloperat sogo&E tHe @té&beiskyi vi ng
nmet hod swi tching nmeans, sending-control neans for determ ning a sending
amount ofMezRs ARtWesn oS tded imearmedduriesys dnd ocoms famt raagubat by t he
addr ess reqﬁin - out ans, head noving nmeans for operating the_ _optical
head bas&&-GFtHe Nios HOUdr MeddF HPn Heeadidrli it ca®@Fess neans,
and drivi I ntrollin rotation of_ said driving neans
by a corriglggon H%h r|°\%‘I“|¥§Fﬁg§sagggg&a%&n§%qrgﬁﬁﬁpqrf%ﬂgt ST hg

met hod swWalg@ldl Rt BaBSgniNCESbA +HRI Grd i KigN G BN t he

opti cal diasc based on %nsi gnal fromthe érgln\%} ng conétvF%CHn%a%s%‘g%é%brdi ng
to this zepddng-aditesd mebasMEbrodetsérneAtngUs séh@ihg ambbhe &f wal of

correspondi ng frequency based on a signal from the driving nmethod

swi t chi ngprdged. hendr based, ontthe adiresishliafioomadcdondraad vepr byutdse by

controll iarcll%rteges Lg;ggziug?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 drivingmethod switching means, wherein
said driving means for rotating the optical disc based on a signal
from the driving control means.

According to this aspect, 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.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1l is a plan view showing a conception of an optical

disc according to an embodiment of the present invention.



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 angular velocity without applying a load to the
recordi ng and reproduci ng apparatus. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig.1is a plan view show ng a conception of an optical disc according to
an enbodi nent of the present invention. Fig.2 is a partial enlarged

sectional view %I t he, optical . gi sc, of the enbodinent. Fig.3 is an enlarged
view of an essenti%al® pBrd PBATLAOETHFT L BREEHPRBA Wews Ofiolre ©RiFase

optical di f e iﬂ'ﬁﬂ + Fig.41s an enlarged view of an essenti al
portion sh%ivcﬁcgg()ftahcglgncrgg%%i on &'r‘]:vvm ch the wobble shown in Fig. 3 is further

enl arged.  Fi g. Fiigs 381 HleRC kndhAgeary vk h 35S m&fagrﬁ%%i_&g iRy i sc

recordi ng and reproduci ng apparatus of the enbodi nent. I's a bl ock

di agr am showongeptsogna agRobbbé ioT) thet di9eh c4d Diaifsey BENEha efibodiif@ngr oove
according to an enbodi nent of the present invention. BEST MODE FOR

CARRYI NG OQUT THE {gNYENT ladDNeAbaoged calewdof gan asseptiaal peltsion ehowdngg and
reproducing apparatus, and a recording nethod on an optical disc according.
to an enbGFPRTRPIGONHwhiel Ehe Wphbdgshewndn Fipe3 és fuathed epdlaawedrig. 1 i s
a plan view show,ng.a, conceptian_of an optjcal disc according to an

embodi ment  of t#é‘%?e%%ﬁt_?ﬁ%%ﬂ?gﬁémﬁrg&w gPssE‘b%tr‘ﬁea_Pfe?ﬂ&P&é&al

secti onal d'fl.'sQiNI‘@(qotr}&%n%ptahﬁalre‘Bk%ﬁu%&nghﬁ sERedLMBRt +hEl @ g 'dim?pxte.nl ar ged
view of an essential portion Show ng cgﬁceptlon of a V\DB PE-BF *the

optical disc of Filge6 snbadioskdiadridn howikd atill GHAICHeNe LYt Dhg MR tESIENt i al
portion
for forming a guiding groove according to an embodiment of the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

An optical disc, an optical disc recording and reproducing
apparatus, and a recording method on an optical disc according
to an embodiment of the present inventionwill be explained below.

Fig.1l is a plan view showing a conception of an optical
disc according to an embodiment of the present invention. Fig.2
is a partial enlarged sectional view of the optical disc of the
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, theoptical discof 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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showi ng a conception in which the wobble shown in Fig. 3 is further

enl arged. This enbodinment will be explained using an optical disc which is
generally recognized as a CO-R As shown in Fig. 1, the optical disc of the
enbodi ment enploys a sequential witing type recording nethod in which
signals are recorded spirally (helically, or scrolling manner) from an

I nner 10 periphery side toward an outer periphery side of the disc. There

are sever ?'e ﬂ}ﬁﬂ‘é?gfs;lrder @&%% Igg hoou aettr288$ 5. gﬁ%rg ir;ﬂ@%xggﬁlq% f s;fé . \?\,lrj'li(i{]etg pﬁf

are a disC at once type in

added oncgreaskiagkl atypdcerdy Rsd | | i and rewriti in units
of track can be done, and a pac et&%%cgrf ;/%é)lée idr.]i% i RIE%3 geasn(?f
rewiti ngshnhumi,rpSSoér@aa:kcﬁscCa’xnd?fbéjcﬁ}%e Rird vwh 110 181 PGl il SC
medi a 10 according to this enbodi ment. The optiéhl 3%%0 ﬁﬁﬁf%&ag%gﬁs
spiral |y FarnRet Wiet Wrikteniar rgldgdoouce]la Witk RRCOHBE Byhé AGK whi ophi ch
data is recorded froman inner periphery side to an outer periphery side
of the dFECHIRG andohpwThting in unkbs @ft track diascbesttire 1 ndoapaickes, from
its side whi Ls.lrfadiated with |aser light, a board 12 nade of
poIycarboﬁg#ggreg?%,{ﬂiWi?éh(ﬂﬁﬁfﬁnﬁyéPdi§eNE&§1@B igy Hpins- 9fspacket
phthalocyéahngébgéﬁg.organic coloring agent, a reflecting |ayer 14 nmade of
gold or silver, and a protecting |ayer 15 nade of WV resin. The board 12

ibs provi ded w tPig!Epshowsdrart Pptiidaut id1ScOthedis 39 19" %@é@r%%n%man h?nd 16
etween the guiding groove 11, and the recordi ng | ayer S suﬁe Bosed on
t he boar dembodiment. The optical disc media 10 isg spirally formed with
a guiding groove 11 which becomes a 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 or phthalocyanine-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 I 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
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Further, as shown in Fig.3, each the guiding groove 11 is f requency
-nodul at ed and gently sin-waved wobbl es (wobble 20). A groove wdth L of
t he gui ding groove 11 is constant over the entire periphery, and the
groove width L is about 0.5 to 0.7 mcrons. Awidth Mof the land 16 is
al so constant over the entire periphery, and the width Mis about 1.6

m crons. The wobbles 20 will be explained using Fig.4. The wobbles 20 are

fornmed on._opposite es of .t uiding 11 groove 11. The wobbl e 20

conpri se ra:E;:ier%{['\/\o ‘50‘(2)‘113% ‘gorg%’f: a wobbled apda sepende 21
mp . !

has a per%%ﬂMCE{}V“ of 54 to 64 microns and an anplitude Hl of 25 to 36

nanoneters such that a center frequency becones 22.05 kHz. A tinme base

signal is previtewstyrenaedsdein 188 £ héSiodwAlLE wﬁ?;f@a %6%%%1‘&%

nodul ati on as a wobble signal. The tine base signal is a signha Tchis
gener al | yandhlahedmp3d 1ATER. HThef sifriad S6 abfonraeréeduthothhbes begh fging of a
program area toward the outer periphery of the disc in a sinply-increasing
manner, &RGIUEREYshpeamesard® .@Se&kHzor controlling the address at the tine
of recording V\gen, the disc is rotated at constant |inear velocity. Here,

the time base &gy PAES I IRFdohs PEeVinEs R BI0des inigheddrst wokble a

st andar d At;i I SC is_rotat at constant__ |inear velocity.
Recor di ng2 lp?\ie??gg}ﬂsggggp%$§%g%?]0%%’ i t‘ﬁ°ﬁ’g’let isﬁﬁnﬁﬁ‘a TRgdt1he Hase

| ast - posglikiha1siskty i ' Sad- [ od i I me
base si gngiélni rJf addi tﬁr%i#lt‘gﬁ%%iigt%ndar%w%?QWEEQ%%S.A%' rgg‘gr%%#g;&b%v\er
encoded laatee riegoadedpEirohl thewseginhifl 65 @ YRbyLah CALSAEASRS DYt 1R Maker

side, but is an optimal recording power in units of media, and is not an
opti mal @¢erdpagiphery of the disc in a simply-increasing manner, and
the signals are used for controlling the address at the time
ofrecordingwhenthediscisrntatmiatconstantlinearvelocity.
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
areaare encoded in the time base signal in addition to the standard
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 period width
Wl of the first wobble 21, and has an amplitude H2 having a maximum
amplitude smaller than the amplitude H1l 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 canbe realized by aforming
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'pomer organi zed according to recording positions. On the other hand, the
second wobbl e 22 has a period width W2 having a maxi mum period w dth
smal l er than the period width W of the first wobble 21, and has an
anplitude H2 having a maxi mum anplitude snaller than the anplitude Hl of
the first wobble 21, and the second wobble 22 is superposed on the first
wobbl e 21. A wobbl e signal by frequencyanFulatlonHLSdprevLouigﬁ ggcoded

[ se .4 he follow ng enbodi nents

Lgafrged @3@§° orn&ﬁga%?aﬁéfﬁgg%gg ?%8“9@%6Hé“ﬁgbﬁP%°§?déﬁ@fﬁegugnay
encoded byotinggeessy nodulation. In one of the enbodiments, the second
wobble 22 is formed such that a constant frequency can be obtai ned when
the disc is rolatek af thesmodimeAtar Mes Addond QBQbE‘eSicf.gﬂgl £GPRERT N NG

a recording power value by a recording position of the nedia 1s encoded.
GEneraIIy?uFEethéEo@tﬁqﬁﬁtﬁnﬁnﬁﬂangpcwfchhebeubbtgmﬁédphﬁéu teedgi gk the
media is |ower, th hat of the inner periphery side thereof. Therefore,

i nf or mat i OR %ootr?cteera‘i:#gcqwar%@ﬁﬁrﬁ%@diw: ahé a @Gg:iﬁﬂr@osgaér?m%nég![ Lg or
i nformatign r.ee .of recordi_.ng power w resp _
recordinggs£%§$f¢%$% f%gsgﬁvF%&¥1€ EﬁEBEéaggABES%HFﬂﬁ ?6 the snedbadi nent
conventi ofngl ereédaegs i nformation and the like can be enbedded in the first
wobbl e 21, and detailed information concerning optimal recording power per

. . . . : . | <o be
recording posi tGemexald y nfigs FBEbLALInG 98661 BLPILPbR/E o/ RAN I NG
enbeddedgiﬁ the second wobble 22. Thus, it is possible to ecJﬁgg?ﬁe

i nf or mat i 8hderdfethegigdild s lower than that of the inner periphery side

thereof. Therefore, information concerning the lowering state
of the recording sensitivity, or information concerning a degree
of recording power with respect to the recording sensitivity
1s 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 recording power 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.

The signals arealsorecorded fromthe beginningof a program
area toward the outer periphery of the disc in a simply-increasing
manner like the time base signal éncoded 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
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I n anot her enbodi nent, the second wobble 22 is fornmed such that a constant
‘frequency can be obtained when the disc is rotated at constant angul ar
velocity, and a time base signal by frequency nodulation is previously
encoded as a wobble signal. The signals are also recorded fromthe

‘begi nning of a program area toward the outer periphery of the disc in a
sinply- increasing nmanner like the tinme base signal encoded in the first

wobble 2 e $i l\s are used for con{rolling the address at the
time of riac‘%?ﬁ?%%@v%déd&g‘{%a 'dF§’§ -8 ?ogt‘é?fé%ﬂ% TR tcafe alan dhe ddisescity.
Here, thesiti NASEL Pl | { doe 1 absol ut e address), and
is a stan(ltlgrrdmti e %(E; e mﬁg;m?ﬂ;ﬁag‘g?%gk’%l?cﬁ%tyat egeé?rabﬂgt%ﬂ’{fe%mgﬁﬁ)&r

vel oci ty. aRsToc4l 1h POY€rt ich Ot 1rRPRd# CATE0Aa - 85 aRLEDY §LER_Bhe@ pgad-in
area, last-possible starting tine of a read-out area’can be“enco &d in the

time basestarying tiimeadflia readtout hresd eadapé dridBePds. tda vk 8LdENg
power encoded here is an optimal recording power in units of nedia which
i s a val uBl9RRbifefddd lop o Hakstandaed tdme ¢adeot The petdrding pewerdi ng
power or gani According to this

zed. according to recordi ng positions.
enbodi men ?c?(feq 3‘%51 I%é‘ Pgtﬁé‘@&r geCardipgpPeneEe innipi gt P6nmpgia
control | i I g t _linear velocity based on the tine
base si gn‘glgléemnggfggé%%ggﬁggmﬁgﬁé%gv%’b%f“g t $H9¢ hendaR PR PPEimake
convent i onédot @t phifer Hyhrilzd a%ﬁﬁt | e t,g reli ecor nd
repr oduce incf)ormation l[)y cor{itirzoéltlﬁi ng t dg'rfgot%ilgénég?&%% sﬁ%sn t“:?f@;ﬁrar

vel ocity w t hotccapiing e &h&eadmbedliﬂént?CQEdlggpéggiBEQrPguféeg
apparatus based on the tinme base signal encoded in the second wo :B?e 22.

In the ab¥vdrerbedveeinfonpables bR untolddmy tise mgthaheonfdt sbnwehhte 21
and the siacond wohble 2 2 are fornmed on opgosi te
Inear velocity 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 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,

In the above embodiment, wobbles 20 each comprising the
first wobble 21 and the second wobble 22 are formed on opposite
edges of the guiding groove 11, but the wobble 20 may be formed
on one of the edges of the guiding groove 11.

Alternatively, 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 first wobble 21 and a third wobble may be formed on the other
edge. Here, the third wobble is a wobble which is different from
the first wobble and second wobble. |

Alternatively, a wobble 20 comprising the first wobble
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~edges of the guiding groove 11, but the wobble 20 may be formed on one of
the edges of the guiding groove 11. Alternatively, the first wobble 21 may
be formed on one of the edges, and the second wobble 2 2 may be forned on
the other edge. Alternatively, a wobble 20 conprising the first wobbl e

21. and second wobble 22 may be formed on one of the edges, and the first
wobbl e 21 and a third wobbl e may be fornmed on the other edge. Here, the
third wobble is a wobble which is different from the first wobble and
second woBB| andAsecomdtwakdily 22 mapbbe Pérmedmyr sinkgothenti eageswhlie 14 21
and second wobbl e 22 may be forned on one of the edges, and the third
wobbl e andhg ¥RiFd WaRibin enfed fRuntd: Wedbde mhAr ke Hormesdge. thierethdihe

hird bbl f Qbbl re wobbles which are different fromthe
12 i Ir;t ﬁbséﬁeiﬂﬂﬂ%ﬁé‘éﬁageﬁmiw&?m R FPRRthdebbd & arg webbdeq wisich

descr | beda2Roues cebonics sRBRSLRLEt RoheRaRd and peproduce afarat i on by

controllin e rotation at constant the tine

base signal enggdedei Phibg HbbSie Y‘P%%Pow?:ﬂﬂ%@a%%]edéﬁ’@iﬂ?tg@oxﬁes, the

conventional technique, it is possible tore y recor reproduce

informati as hyssbinle dd regorlcan dtrAprile 40RSFARL 1oAMIY ! Hn e 0CH

wi t hout applying a load to the recording and reproduci ng apparatus "based
on the tj FBereatigmalt eovstizut ilineade vedooidywohbbe o2 ther tihe chswbbl e)
, 1t is possible to enbed the conventional address information and the

like in tA&IRRLENCORfb i She Hest wWabbley2di brcthe semectadnesi aedhe

[ [ | h timal di r val ue of each of
recor di ngtoBeEREEEhE SPerifiale  do e RgemtBlRCEE e Liab0 TR sdond

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 detailed information
concerning the optimal recording power value of each of recording
positions and other recording in the third wobble (or second
wobble 22). Therefore, 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 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 third wobble, it is possible to embed the
conventional address information and the 1like in the first wobble

21, and it is possible to embed, in the second wobble 22 and
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wobbl e 22). Therefore, it is possible to record nore 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 tine base signal encoded in the first wobble
21 in the sanme manner as the conventional technique, it is possible to
reliably record and reproduce information by controlling the rotation at
constant angul ar vel ocity w thout applying a load to the recording and
repr oduci f§eabparh wobbdseddehat hed tinforhate oai gonterei@de’d bptihgt hird
wobble, it is gssible to enbed the conventional address information and
the Iike FRCPRELRAIRAVGHEBHES of eagh oft reggpésss?ma@nt?oermta@ﬁ onnﬁggr i ng
15 the fourth wobble etailed information co
ts ﬁ§°3§'t }mrrgpl"'grrég‘é &g’r‘?greﬁé’%?‘l%}glt&ea GPSERTh the cossdratig nray vedasitvd ot her

i espndien constant linear velocity and a
(r::gce)r g:‘ n?ﬁge(r:%nst an?lfaggéﬁ%(?? vel o%'lfnlg;ﬂ%fhg?Z?ﬁ A &?ﬁ?efﬁ5§sl Bitelfo

record nopessebilabty. riesta ﬁlbﬁeoi@éifé%lﬂi sc recording and reproduci ng |
apparatus and the recording nmethod on the optical disc will be explaine

. . : : . : S cal
using Fig.5. FilNeStitha ditdclaldibsy aetehanhgana SprdudiPhppaPalli ca
discgrecgrdin and reproduci ng apparatus of the embodinment.” An optli cal
head 31 cBRdttheimeserdiadopetbad afi sbher epbidahglismarinapbaderh Dgiso@ar at us

irradi ate h tical dis¢c pedi 10 with |laser beamto record_data in_the
gui di ng g?%%x\llé iﬁg ot t hd9- pf‘Fc%ﬁchﬂ%'& dgram ghowdagr aasitrecturefof mat i on

. . : . : hand

fromrefl ggt g r tical disc nedia 10. On the ot her ,

driving ngﬁngsgﬁcé%ng%f%u?g%égﬁﬁggoSpﬁcgpproduCQng apparatus of the
embodiment.

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 reads out information from reflection
light from the optical disc media 10.

On the otherhand, drivingmeans 32 ;::onstituting the optical
disc recording and reproducing apparatus comprises a spindle
motor and the like, and rotates the optical disc media 10.

Therotationof thedrivingmeans 321is controlledbydriving
control means 33. Driving method switching means 34 determines
whether the driving control means 33 should control the rotation
ét 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
previously encoded in the optical disc media 10 from information
by reflection light received by the optical head 31. The wobble

signals detectedby the detectingmeans 35 are organized according
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di sc recording and reproduci ng apparatus conprises a spindle notor and the
li ke, and rotates the optical disc nedia 10. The rotation of the driving
means 32 is controlled by driving control nmeans 33. Driving nethod
swi t chi ng neans 34 determines whether the driving control means 33 shoul d
‘control the rotation at constant linear velocity or constant angul ar
velocity, and the driving control means 33 controls the rotation by a
control method based on a signal fromthe driving nmethod switchi ng neans

34. Det ecto nirempesrscds (ot endparm viipIne&igpd . which is  previously encoded
in the optical disc nedia 10 frominformation by reflection Iight received

by the optical Hexed IE wobdleobhbgealsi foal soderetliedgbyhehardetiagt hog neans
35 are organi zed according 16 to frequencies by separating nmeans 36. Here,

i f wobbl EXRHYrHSs Fulahtiediagity @re @rnadded atn @@chﬁm ‘aﬂgughblgel ocit ty
ded | Lt t bbl.e .signals for controlling the driving a
const ant Th i 58 SRty o1 iBa e efying Hreossfastddenisueaeet y, reans
7 Db d ' ly L X .SW tching ns . _From
wobbl o s BT Sudatle 55, seReetLy. M, FRICAEARY 400 0r Batetnotr fmt | on

is read asfgidl atibieshe mtiimfgomeﬁm%wi?t%hﬂ@r{i@%gé dyjnformation is

read out in recorded information reading-out nea A sendi ng anount of

the optical hedtrddiwobblelatignzilsesle pyrated ibygthedddr MBS né@nlzaggd on the
address infornmation which was read out by the address reading-out means
38. Head MKSHRF 1eLRIMALignt 46t E8adheubpin caddhess Beadimgedooh méamssendi ng

e e A N R 100 € 0 T L Recordet Fnbammat an 1
reading-out means 39. A sending amount of the optical head 31
1s 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 hand, the recording power of the optical head 31
is determined by the recording power control means 42 based on
the information which was read out by the 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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'is determned by the recording power control neans 42 based on the
information which was read out by the recorded i nformati on readi ng-out
means 39. The recording power outputting nmeans 43 outputs |aser beam from
t he optical head 31 based on the recording power deternined by the
Fecording power control neans 42. According to this enbodinment, it is
possible to read out an address by the address reading-out nmeans 38 by
usi ng one wobbl e signal separated by the separating neans 36, and to
deternine the Aecerding fp(bshti'smntboﬂitmmts,aaadﬂfaaaanﬁ&xﬂéﬁorpﬁstl@ad
conventional t echni and it_is possible to read out 'the record

i nf or mat i BHt HHORHR W 2@@B$ﬁéagpﬁ¥oﬁ?ﬁ&ﬁﬁn?qnﬂﬁﬁnqydmmg feegeed@ybyy ugieng t he

36, d to det
?LQeépt“?bQF?séégﬁ  n8R8, 2 Far¥a.th SrETpeA] CEERT T (oI mSLR (s,
it is posgyRkenifg" REQRS refﬁg#éggﬁé &g%gfg%%? Hﬁé%?hgaenbodlnent

address information i1s re romd ndi ng

frequencyréprbliece 5! @it 1 MBRANEhS FoRa$enAUL éoﬁjsggm: E.E.ng'r ve dr ! V' ng

met hod switching neans 34. Therefore, it is possi 0 recor

r epr oduceihythernsams Inampdhasr ahatti 6F ﬁhec@éﬁxﬁé\:ﬁ\héﬁé‘ﬁa{ed&?ﬂ éy nb” the
sane manner as that of the conventional technique, and it 1Is p055| eto

reliably +Bchbf Poffdblepteduebialyly graatd iamg repeodotatbwoait@angngnt
| oad to the recording and reproduci ng

Ik kBt LN K
o At P e e h s e P pBpaFATUR i gnal forming a
first wobble arPignpuk 4 ®1bckd1dd@atsA6¥%1ABYHY Bibodiment of a signal
generating method forming the guiding groove 11 of the optical
disc media 10.

Afirst reference address signal and a first carrier signal
forming a first wobble are input to first frequency changing
means 51. A second reference address signal and a second carrier
signal forming a second wobble are input to second frequency
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 amplitude 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 51A is modulated
in amplitude by a third carrier signal in the first amplitude
changing means 53, and the first amplitude modulation signal
53A which is to be output is input to adding means 55. On the

other hand, the second frequency modulation signal 52A is

modulated in amplitude by the third carrier signal in the second
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means 51. A second reference address signal and a second carrier signal
formng a second wobble are input to second frequency changing neans 52. A
first frequency nodul ati on signal 51A nodulated by first frequency
changing nmeans 51 is input to first anplitude changing means 53. A second
frequency nodul ation signal 52A nodul ated by second frequency changi ng
means 52 is input to second anplitude changi ng neans 54. On the ot her
hand, a third carrier signal is input to the first anplitude changi ng
means 53 aampliteideechaniy tnpheand s 4hangithe sessved athp1Theabinaiu i@ ency
nodul ation signal 51A is nodulated in anplitude by a third carrier signa
in the firsi9nadpISi4duddickhangtagbeeewtpss, iamlehedputsttangld addEing

nodul ati on si%ﬂgh %%ﬁgl ich is to be output is input to adding means 55.
On the ofé™=h3Rd, TN ofitiIR# Y Feifc RARSEUP Y e asidgngl meansi S5 to

modul at ed ¢ It t-hird,.carrier. signal in the second 18
anpl i t ude dcyr:cz?%glﬁ})ndg *n%fs)élél,&aanld tﬂreh.eSe%%m AnptItdHelfoaBPaifand divgnal

54A whi ch dnfp1iEvhe i sigS N (o) i ans. 55. Both the
si gnal s arag@addgg g)?h%he ggd?%%%gﬁ?%gst %&&gjbfg(?r?%gdﬁ%? 0 JI§2RS The
wobbl e si difal Is tinpldeifiletting mephs fyi N@xpRaRTDBeandid Rk 1ddrds s3uPP! i ed
to deflecting neans 57. In the deflecting nmeans 57, exposure beamis

def| ect ed & flirgciiloacpeopepéigehalr ctd & track tdiardctdione ol @N rofad iMQt at i ng

recordi ng _surf ﬁre of the disc with fine anplitude to formthe guiding
gr oove. Alrteﬁé?ﬁa nghguEFRRe| of (fheg ddsct wathpfivel ampbitude thu Sorentthei ment

a CD-RW the like can also be used only if they are witable
opti cal rggg}%hﬁg%ggg'havi ng conpatibility with a COOROMin terns of

reproducing fungiikfBugh 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 apparent from the explanation of the above embodiments,
according tothe present invention, itis possible to embed address
information for one of constant frequencies in the same manner
as that of the conventional technique, 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 is 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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| NDUSTRI AL APPLI CABI LI TY As apparent fromthe explanation of the above
.enbodi nents, according to the present invention, it is possible to enbed
address information for one of constant frequencies in the sanme nmanner as
that of the conventional technique, and to enbed detailed information
concerning an optimal recording power value or other recording for each of
recordi ng positions for other constant frequency and thus, it is possible
to record nore reliably. Further, according to the invention, it is
possible to record and reproduce byLagMs ol ling the rotation at constant

| i near velocity in the same manner as that of the conventional technique,
and to reliably record and reproduce by controlling the rotation at

constant angul vel gci ty W thout applying a |oad to the recordi ng and
r epr oduci %g ap?}éra 8?&&.‘:&}9‘3%1%?’%0&* Ls ARTEed whth @ geidinggnopvefmem with a

pr oot _ P 51 9t AknaIsHapYeRDn Wi th
o said g BBl R YRl B Rl e PopBia

i nterval sopan€ahigglccar d&ftlarit %ﬁ?@&émﬁ‘éﬂ farvr\}n%ug&?yt t fg%fr)ré]vlgg a

wobbl e on an end of said guiding groove, rein en sald wo

rot at ed aintersabsit dﬂdumhichebeniBﬁxeatphub@bhé!erﬁ&n@@”?ké&heﬁ&?qy9ncies
are obtained with respect to a predeterm ned recording position of said
gui di ng ¢feBving 2 wahbletdran endohcedddgngding ddmawed, whiselednnwhbfO When

said wobble.is ated at, _constant angul ar vel ocity, constant frequencies
are obt ai '?‘I%Ja‘.k wé’.rb%iiﬁ fodated; at Q%aﬁa&tnéiaﬁarr@{%mty ng BppEeALLyY f or

recordi ngot NTYIRLLAN PP PPLd 20l SSpe8T5E5PEH: L] Cxleasipnéclt 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 based on information detected from one of detection
frequencies of frequencies obtained from said wobble , andasignal
concerning recording power value by recording position is read
out based on information detected from the other detection

frequency.

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
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or 2, wherein an address control signal at the tine of recording is read
out based on information detected fromone of detection frequencies of
frequenci es obtai ned from said wobble, and a signal concerning recording
power value by recording position is read out based on information
detected fromthe other detection frequency. 4. A recording nethod to an
optical disc for recording information to the optical disc described in
claiml or 2, wherein a recording position is determn ned based on

i nf or mat LEA%RERINGA PRFBH UhénbPrmat ter det eateduenen eshefr de kepicimi es

obtained_from said wobble, a recording power value at the tine of
recor di narfguﬁgcget%rﬁilﬂgﬂ’rﬂﬁ§éan S irr‘?%&rﬁl&ldi BY TRAKIIAY PPBRTIitHgh :
det ecti ok i.nf.or ,on.,i s recorded by recording power which
is previgﬁskgggg?g%i'nggqggg?ﬁggﬁéyb&8Fn§ﬁ&%§qﬁqﬂmﬁaff%ﬁ?%nnical di sc
which is forned with a guiding groove from an inner periphery side toward
an outer periphery side of said optical disc at constant groove w dth and
const ant 5gr oovan apttiaralatid scawtil o i&hf same d atiett a yyiE@IR) gEebRekfdequency
by formng a wobble on an end of said guiding groove, wherein a constant
f r equenc§PciRN®E R EINAY 19ideotavasd @t wutiar pebliiphergt stdasofirtaild near
vel ocity nstanét freguency can al so _he obtained by rotation of

nd
sai d V\DbBF’glgf‘ﬁc Carftt afigAPLRNt | SrocVey Wirlthhand: coRIStandc grassiedi ng and
r epr oduci at fors e ' |.nf or Lon in an.optical disc
degcri ge%Higﬁilnglgfn gﬁdo‘rgﬁtfﬁ %E gégng?ée{;oéjoqn’%%d%?eﬂjp'}%% Rimeiat g’tyat i on at
const ant £okinfifgr aVRbBE1é Yon aaMl &ifd O£l §ih &' gl £PIHAP UG R LY WA, 07, at

constant angular velocity are carried out.
constant frequency can be obtained by rotation of said wobble

at constant linear velocity, and a constant frequency can also
be obtained by rotation of said wobble at constant angular

velocity.

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

constant angular velocity are carried out.

7. An optical disc recording and reproducing apparatus which
is formed with a guiding groove from an inner periphery side
toward an outer periphery side of said optical disc at constant
groove width and constant groove intervals, and which can detect
a plurality of constant frequencies with respect to a
predetermined recording position of said guiding groove by
forming a wobble on an edge of said guiding groove, said optical
disc recording and reproducing apparatus further comprising:

detecting means for detecting a wobble signal from said wobble
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7. An optical disc recording and reproduci ng apparatus which is formed
wWith a guiding groove froman inner periphery side toward an outer
periphery side of said optical disc at constant groove wi dth and constant
groove intervals, and which can detect a plurality of constant frequencies
‘W th respect to a predeterm ned recording position of said guiding groove
by formng a wobble on an edge of said guiding groove, said optical disc
recordi ng and reproducing apparatus further conprising: detecting neans
for det edMiHpresnebble asinpdetemmimesiaretombibl ep@di ti diho £ es@ctu 1di rig
predeterm ned recording position of said guiding groove, separating neans

for separfING sa%P ng JegRal £ororsphdradd ngc Seid mpbid o reignaicd es,
address r | nNg- s for reading . out address information from one of
t he wobbl € %lngq%ﬁ%;tacggggrlggetao fe%ed’%sléﬁar 888655%5%%91%%?@%@-% rol
means for g I 4 5yﬁ?gy 0, t h based an the
addr ess ifn?‘%‘?énﬁ%%bpgz??d%ﬁ?gbl;}gfsal ac?élrélécglgngé)lfﬁglg%ﬂgggégﬁsl,gnaﬁésad

MoVi Ng Mesipmdatie PG 84180 eRirh AR ﬁ@lanbgagehéz?ﬁ%-{?&n#@&l mEHH g amount
determ ned by said sendi ng-control neans, recorde I nformati on readi ng- out

neans fordeteauiimgnguia seodidgi ahounst borard rept {dwl HART puEEY ©nsitaal

separated by said separating nmeans, recording power control neans for

det er mi ni tafermablen regfl eut dyopeid alddressd baséingroutimeamst,i on read
and recordi ng power

out Y, STidhd GRS e f SO 020 N DU s, and, ecordl

epr oduct g S ot e 8y o A0a8Rh iRy - o BT R rbe. G PE et | nner

per |S Pgﬁ[ Virficitha tionarsh @ih et mesi 4 BBEead10g Al Sakdrantifetinadissg at
from the other wobble signal separated by said separating means,
recording power control means for determining recording power
of sald optical head based on information read out by said 1;ecorded
information reading-out means, and recording power outputting

means for outputtingrecording power determined by said recording

power control means.

8. An optical disc recording and reproducing apparatus which
is formed with a guiding groove from an inner periphery side
toward an outer periphery side of said optical disc at constant
groove width and constant groove intervals, and which can detect
a plurality of constant frequencies with respect to a
Predetermined recording position of said guiding groove by
forming a wobble on an edge of said guiding groove, said optical
disc recording and reproducing apparatus further comprising:
detecting means for detecting a wobble signal from said wobble
withrespect to apredetermined recordingpositionof saidguiding
groove, separating means for separating said wobble signals

organized according to frequencies, driving method switching
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groove wi dth and constant groove intervals, and which can detect a
plurality of constant frequencies with respect to a predeterm ned

recordi ng position of said guiding groove by formng a wobble on an edge
of said guiding groove, said optical disc recording and reproducing
‘apparatus further conprising: detecting nmeans for detecting a wobble
signal fromsaid wobble wth respect to a predeterm ned recording position
of said guidin groove, separating neans for separating said wobble
signal s WeIPFiLLECSEEERINT G 0biTVirg pesiadsiomdpEve aifd ettiead isxg nebBhag 22
means for_switching a driving operation of said detecting neans between
const ant P¢HESED FQREEFN] Ja}r?(?gacroﬁ%%ﬁ%tﬁﬁ@tﬂ aPngbaptiangulagguedesity.

readi ng- out . neans far. reading out address .information fromsaid wobble

6 gnal hat i SomeadineiRts Pedht s raars Gy eofGnar FRERTRAEEORY| vi ng
met hod sw [ d8RbD (cTe) at O . de 3, Qi di ng
anount o:‘,\f%ﬁn %gjfi cal r%ga%q%glggdhgg%%ehgggrégégl;?%?gr%g%%ﬁhggaga%ﬁ? by
said addsgssa r adnag- ostomtagsid herdvinyg Neehidas EQkteRenat i Mganal d
optical head based on the sending anount determ ned by said

sendi ng- ceendioigmEarig olameasi fiomgdetarmbhingaasséndingnamothtngf antati on

of said driving neans by a corresponding driving nethod based on a signal
from sai ®PR¥iSFhgess: haded \an diiengddrans, infermation teahoutehrssabdat es

Sai d oPt £akr £ 5eRATRY- 80 el ) he L8 v Redhs 20 o5elaiTng 500 22
optical head based on the sending amount determined by said
sending-control means, and driving control means for controlling
rotation of said driving means by a corresponding driving method
basedonasignal fromsaiddrivingmethod switchingmeans, wherein
driving means rotates said optical disc based on a signal from

sald driving control means.
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