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;e3ed, G'"#\' ' ~+6+T, *cooooz* 19 August 2002 OPTI CAL RECORDI NG MEDI UM AND
RECORDI NG METHCD THEREOF BACKGROUND OF THE | NVENTI ON Fi el 4g aiigtidt@obpvent i on
The present invention' relates to an optical recording nedium “such as an
optical disk or the like and a recording nethod thereof and nore
particularly to an optical disk on which address information is recorded by

wobbl ing a Mw Description of the Related Art To record data on a
di sk, addrgmﬂm\m‘mm on nust be recordded to enable data to be recorded at
a predeterm nedzopesi tion. The address information is sonetinmes recorded by

wobbl i ng. An exangl e of the nethod to record the above-nenti oned wobbl i ng
i nformati on on QPTEGkK RICORDENG RMEDIUY| AP FEEPRPENG HETHOD. TRERBAE No.

4,942, 565. That is, a track o %&ﬁ&h%ata is recorded is in the formof a
pre-groove which is previ ousqf\gx OFTHEE SHENEEPN of the pre-groove is
wobbl ed (alfli%\ﬂx_/gdﬁotﬂ’gegrﬁggahélﬁeresponse to the address information. Thus,

the address“can be rfead from wobbling information. Therefore, even if
bit data or the |ikerigngiredéatdinkBatdedrRastbs fOtaPiopieds! YedHalRg on the
track, data can be recorded or reproduced to and froma required poSition.
The foregoimediap} i wiadh mscandoptgicaddisk icr rhqulilesl dmd a recording

method thereof and more particularly to an optical disk on which

address information is recorded by wobbling a pre-groove.

Description of the Related Art

To record data on a disk, address information must be
recorded to enable data to be recorded at a predetermined
position. The address information is sometimes recorded by
wobbling.

aAn example of the method to record the above-mentioned
wobbling information on a track of a disk is disclosed in the

U.S. Patent No. 4,942,565.

That is, a track on which data is recorded is in the
form of a pre-groove which is previously formed. The side wall
of the pre-groove is wobbled (allowed to meander) is response to
the address information.

Thus, the address can be read from the wobbling
information. Therefore, even if bit data or the like indicating
the address is not previously formed on the track, data can be
recorded or reproduced to and from a required position.

The foregoing optical recording medium is required to
have a large capacity while maintaining reliability of a

recording/reproducing operation. Therefore, suggestion of an
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have a | arge capacity while maintaining reliability of a
recordi ng/ reproduci ng operation. The=efore, suggestion of an 19 August
2002 2 appropriate recording density has been required. Mreover, it is
preferred to realize such a matter that the process which ﬂpAQ?kiggmpd by a
recordi ng/ reproduci ng apparatus can be perfornmed easily, and also that
conpatibility with a disk of another type in terns of a nedium and an
apparatus is required. For exanple, a disk called a "DvD-ROM (Digital
Versatile Disc ROMDigital Video Disc ROM has been devel oped as a
preferred optical disk for use in the nultinmedia. A rewitable recording
nmedi um havi#RPERHEA DI Teegrdi i dersBuD v kern WEEH. ¥RR2s not conplicate
recordi ng/ reproducin us ;i.s tequl a  nat course, .the
disk itself mist havaSrTareti on o?‘gd&%%%ﬁ% e %%%gféf' R S i
consi der at imattofr t hehaenpathei |ptycesSIVARYcHF THE | pdERTHREY Anbebj ect of
the present invention is to solve the above-nentioned problens and provide
a novel optTRIPTIRMFRP e R 3RBFREUPe GG Ry REFRBEMERersaSTLLY 19

August 2002,33 TQ1 kB $12Rd. c RS B NG P {henPLesandy | H¥eahbeReralt QR i cal
recording nediumis provided in which™a track on which data is recorded is

previ ousl y imrtednanef thenedbok and vobbipphyitke aisiyeabiodd ai ned by

nodul ating a carrier having_a predeter.m,ne eqUENGY.y AN r espondence
wi th address infornatﬁ%ﬂ,emﬁng?h an & tﬂégiée%naanéwpfﬁégro %ﬂﬁhﬂing of
the track iver@gicil® Biscvato/mididdl a viadge frice 1RoMp t ad maand a
track pitch_of the track is nade to be a value within a range fromO0.74 ~m
to 0.82 Vifevehepedigast 200 ef BRITE OPSERPATI ShSOF fFiE BREWRNGS TG, 1 is

an expl anatory, dhagl am show %@rfﬂ%&lé or MRl ACEHS NGud B @0 HRAA PNt of
the present 1nvention. 19 August 2002
compatibility with the DVD-ROM and which does not
complicate recording/reproducing apparatus is required.
As a matter of course, the disk itself must
have a function for determining the type of the disk in

consideration of the compatibility.

SUMMARY OF THE INVENTION
An object of the present invention is to solve
the above-mentioned problems and provide a novel optical

recording medium and the recording method thereof.



5 FIG 2 is an explanatory diagram show ng the area structure of the disk
according to this enbodinent. FIG 3 is an explanatory di agram show ng
control data for the disk according to the enbodinent. FIG 4 is an

expl anat ory di agram showi ng physical format information °f1QCRu£}fJ phogiat a for
t he di sk according to the enbodinment. FIG 5 is an expl anator di agram
showi ng a wobbl i ng pre-groove of the disk according to the enbodi nent. FIG
6 is an explanatory graph showing a groove wi dth and a wobbl e anplitude of
the disk according to the enbodinent. FRG 7 is an explanatory diagram
showi ng a CAV format of the wobbling address of the disk according to the
enbodi nent. FIG 8 is an explanatory di agram show ng a segnent of an
wobbl i ng address of the disk according to the.enbodinment., FIG_9 is an

expl anatory di agr am showi fg-the Friwe s??ﬁ%ﬁf’ﬁgof the Wobbl i BF £ Tess of
the di sk aciaorshitipn 0 e epbodalentecordiy Heditwmani8XphedddEy draph
showi ng the rel ationship between a fitter and the |length of a data bit for
setting thehidk fortackcesr divich odaka ehpodeserdedr & prevdomsly

expl anat ory, i relatj j n_t f . bl e
and the wob %@mﬁ?#&ggf%ggglét{ngngg?%gégi ggwgrgngégglg&rlgggr?&%@gl tHe
enbodi nent .mdd3 atlhg sa apaexpkeandasriyngrapbredeve ngihdé Cekgueansghiim

bet ween a wobbl e adqgess skem%gar%b% and the bbl e,

correspondence wi ress information, wherein an
amount of an amplitude of wobbling of the track is made
to be a wvalue within a range from 10 nm to 15 nm and a
track pitch of the track is made to be a wvalue within a

range from 0.74 um to 0.82 um.



19 August 2002 6 anplitude for setting the disk format according to the
enbodi nent. FIG 13 is an explanatory graph showing the relationship
between a track pitch and a radial skew. FIG 14 is an explanatory graph
showi ng the relationship between the skew margin and the t{@gkgustbede f or
setting the disk format according to the enbodinent. FIG 15 is a bl ock

di agram showi ng a cutting apparatus for manufacturing the disk according to
the enbodinent. FIG 16 is a bl ock diagram showi ng a wobbling si gnal
generating circuit with respect to the disk according to the enbodi nent.
FIG 17 is an explanatory di agram showi ng a bi -phase signal which is
outputted by the wobbling signal generating circuit with respect to the

di sk according to the e i i @gﬁ&ﬁ ory di agram showi ng
t he bi-phase signal whic ngtgngg Sﬁgkgoﬁoﬁgﬁ\% |n§l&t§i gnal generating
circuit with respect ¥IGt he dssknaegpidnagotry Bhegenbodihming A @idl® is an
expl anat ory_di agram showi_ng frequency nodyl ation in the bbl i ng si gnal
gener at i ng ¥R t ﬁFFﬁrf‘iég‘ﬁectt o #He & %&&e&tdi n‘gyptot e é?ﬁf’o?ﬁrﬁ%nt.
FIG 20 is giv&xplapatory di agram show ng frequency nodul ation in the

wobbl i ng signal generating circuit with respect to the disk according to

t he enbodi nent .



FIG 21 is an explanatory graph showi ng the operation for synthesizing the
wobbling signal with respect to the disk according to the1§%@§g%@%6?' 19
August 2002 7 FIG 22 is an explanatory di agram showi ng the s&ctor Tornat

of the disk according to the enbodinment. FIG 23 is an explanatory di agram
showi ng the structure of 32 Kbyte data according to the enbodinent. FIG 24
I s an explanatory diagram show ng a state in which an external code
according to the enbodi nent is interleaved. FIG 25 is an expl anat ory

di agram showi ng the structure of block data according to the enbodi nent.

FIG 26 is an explanatory dia ran1shomﬁg§ythe structure of _a |inking
section according toftfe efSoll nefRlangkely FAaaram, sRywine 48 $T¢R agr am

Shom 0, o ARG UE A i R SO iSRRI (B the
according to the enbpgéMentis EhGxp%nhofP ERrARALRWYidY 2Bhapsbswng a
synchroni zing signal for a ROMdisk. FIG™ 30 i"'s an expl anatory di agram
showi ng a syMaNeodigk ngrcdirgiay t®rchehembodimentcor ding to the enbodi nent.
FIG 31 is an explanatory di agram showi ng a

FIG. 4 is an explanatory diagram showing physical
format information of control data for the disk according to the
embodiment.

FIG. 5 is an explanatory diagram showing a wobbling
pre-groove of the disk according to the embodiment.

FIG. 6 is an explanatory graph showing a groove width
and a wobble amplitude of the disk according to the embodiment.

FIG. 7 is an explanatory diagram showing a CAV format
of the wobbling address of the disk according to the embodiment.

FIG. 8 is an explanatory diagram showing a segment of
an wobbling address of the disk according to the embodiment.

FIG. 9 is an explanatory diagram showing the frame
structure of the wobbling address of the disk according to the
embodinent.

‘ FIG. 10 is an explanatory graph showing the
relationship between a jitter and the length of a data bit for
setting the disk format according to the embodiment.

FIG. 11 is an explanatory graph showing the
relationship between the C/N of the wobble and the wobble
amplitude for setting the disk format according to the
embodiment.

FIG. 12 is an explanatory graph showing the

relationship between a wobble address skew margin and the wobble



synchroni zing signal pattern according to the enbodinent. FIG 32 is an
expl anatory di agram showi ng the zone structure of the di skgagg@étdiong to the
enbodi ment. FIG 33 is an explanatory di agram showi ng the zone structure of
t he di sk according to the enbodinment. FIG 34 is an explanatory di agram
showi ng change in a wite clock corresponding to the zone structure of the
di sk 19 August 2002 8 according to the enbodinent . FIG 35 is an

expl anat ory di agram showi ng the zoni ng %ormat of the di sk accor di ng to the
enbodinent. FIG 36 is an expl anatory diagram showi ng the zoning format of

t he di sk according to the enbodjnmeni,. FLG 37 is a, block diagramof a
recordi ng/ ré%?%ﬂﬁ’%ﬁngoﬁpspeaﬁ%&f‘ﬁsjcg%c%ﬁ&i AEEREF ARECEAREiYe e FIG 38 is a
flow chart ofp&i¢laek switch process of the recording/reproduci ng apparatus
according to the enbodinment. FIG 39 is an explanatory di agram show ng t he

contents of a ROMtapte. of3 tiBeah es1dnAg6F £ RITAPHCERG ARPRRAt Uus according to
the enbodinent. FIG 40 is an explanatory diagram showing the operation of

t he recor di relatdpnebipirgveescos diregk pittle anbadragdidl sReGCRI BTI ON OF THE
REFERRED EMBCDI MENTS An optical disk, a cutting apparatus for cutting the
optical disk and a rBE®r didngfraprexplenatempsraprhushewiogr ¢hag to an

enbodi nent of_ the gresent invention will now be described as follows: [A]

Physi cal FoFdt1GRShER iRetwesn skhen skevwrmarg iy aRd: the AracknpPitrhkam A- 3:
Vobbl e Addrééﬁiiﬁgrgﬁé disk format according to the embodiment.

FIG. 15 is a block diagram showing a cutting apparatus
for manufacturing the disk according to the embodiment.

FIG. 16 is a block diagram showing a wobbling signal
generating circuit with respect to the disk according to the
embodinent.

FIG. 17 is an explanatory diagram showing a bi-phase
signal which is outputted by the wobbling signal generating
circuit with respect to the disk according to the embodiment.

FIG. 18 is an explanatory diagram showing the bi-phase
signal which is outputted by the wobbling signal generating
circuit with respect to the disk according to the embodiment.

FIG. 19 is an explanatory diagram showing frequency
modulation in the wobbling signal generating circuit with
respect to the disk according to the embodiment.

FIG. 20 is an explanatory diagram showing frequency
modulation in the wobbling signal generating circuit with
respect to the disk according to the embodiment.

FIG. 21 is an explanatory graph showing the operation
for synthesizing the wobbling signal with respect to the disk

according to the embodiment.



A-4: Reason of Setting Physical Format (B) Cutting Apparatus (C) Logical.
Format of Optical Disk 19 August 2002 9 C|: Sector FO”‘T@tAUgU%t'Zdebnki ng
Section C 3. Frane Synchronizing Signal C4: Reason of Settin I nki ng
Section [D] Zoning Format [E] Recordi ng/ Reproduci ng Apparatus (A] Physi cal
Format of Optical D sk A-1: Disk Format The optical. disk according to this
enbodi nent is an optical disk on which data is recorded by a phase change
met hod. The physical format of the opthcal disk according to this

enbodi nent is structured as shown in FIG 1. As the disk size, the dianmeter
of the disk is 120 mm The di sk has.a structyre constituted by |am nating

two plates each havi h{ffa 4f 3f £hiTIRIERateLY QIBILRP SN gothe SBSHIE Thus,
t he overall 9{1%;_ togl ﬁﬁé‘lecﬁi%}g ﬁc%ofci]ﬂf'@ & @g%@i S%!ne i sk clanping nmethod is
at s, t he q

enpl oyed. Tﬁ shape 0 € “di'Sk accordrng to this enbodi nent is

simlar to that of apfd® (Gowpagh Qgﬁg)lagér}a@\@-rgg\g,{ogigbt gle Versatile

Disc-ROMDigital Video D sc-ROWand so in  appearance. Mreover, a case
whi ch can betmisedrehen 303xbiyeg data agcoetinigitdgthe pmdddsnage apparatus i s
perfornmed and whi ch accommobdat es and holds the disk is prepared as an
option) On the disk FhHer @4 4sfon mxplpnetvdryuslipgzan reiokiby a siraoeyén
(recess). The groove is wobbled (allowed to neander) so that a physical
address is 88cBrternadeSePe RAFOrding  tq fbege 8tydbbl ed with a

si gnal obtajne f requency- nodul ati ng 19 August 2002 10 the addresses
so t hat inf%?r#?&tllgéﬁeé'epr oduced fromthe groove is f~'equency-denodul at ed.

Thus, an absol ute adgfesgscan %ﬁo E.Eﬁ&tt_cﬁqr dIQ&r‘%iés’glgggflgO{ﬁé ed by a CAV

(constant Angul ar Velocity) ne Ther efore, "t te address
i ncl uded i nstdetgr@oye blockAtatiatarcotdinglapt hhef edtriigegeve is ~. /8 which
is the wavel ength of a recording/reproducing | aser beam the wdth of the
groove i s about 0.48 ¥ a6dis han wspbenatprngliagoate showahguthd 2. 5 nm

structure of a linking section according to the embodiment.
FIG. 27 is an explanatory diagram showing the data
structure in the linking section according to the embodiment.
FIG. 28 is an explanatory diagram showing the linking
section according to the embodiment.
FIG. 29 is an explanatory diagram showing a
synchronizing signal for a ROM disk.
FIG. 30 is an explanatory diagram showing a
synchronizing signal for the disk according to the embodiment.
FIG. 31 is an explanatory diagram showing a
synchronizing signal pattern according to the embodiment.

FIG. 32 is an explanatory diagram showing the zone
structure of the disk according to the embodiment.

FIG. 33 is an explanatory diagram showing the zone
structure of the disk according to the embodiment.

FIG. 34 is an explanatory diagram showing change in a

write clock corresponding to the zone structure of the disk



The wavel ength of the |aser beamsatisfies 7~ = 650 nm (- 5/+ 15 nnm). The
nunerical aperture of an optical head of the recording/repoqdigestEho2
apparatus satisfies NA = 0.6. The optical disk according to this enbodi nent
enpl oys a groove recording nmethod (land is not used to performa recording
operation). The length fromthe center of a groove to the center of an

adj acent groove in the widthwise direction of the track is the track pitch.
The track pitch is set to be 0.80 Nm The operation for recording data is
performed by a CLD (Constant Linear Density) nethod. The linear density is

set t0 be 0z320HMRY to £hEeidttdinehdl h is set as.a range far the |inear
density. In actual,”a multiplicity of zoning settings are perforned so that

the overall disk is brgughs i9 an akplaha!taalr,v ey rcanshéng icheakofiBRpi ty. As
described |l ater, the foregoing state is called a zone CLD (Zoned Const ant

Li near Densifoyhat of aher didh eacamogd ingrtonithe hemtaidimean. be recorded, is 19
August 2002 11 forned on the disk having the dianmeter of 120 nm as
described later and FAE-zdhekf @EDQFBlﬁﬁgPWe@l%aﬂhabOW &brR péunioig of 0. 80

umrealizes _a_recordi apaci t f 3.0 te on.one side (one of recording
| ayers). AsI8TPR% r?d‘g tg‘g ﬁb‘ﬁ%@&éﬁﬁ“&%ﬁ& gggb%mbrogdﬂ?ﬂ*éd, 8-16 nodul ation is
enployed simlarly t he - cal ]P§H = = recordi.ng of
data on the phase chnglgé %iggrgi }ﬁggcma |&§19?%nggerafng%§%%ﬁ;%?éep§°s OWS t he
area struct dpgafdtH¥ BBotdIY tBeEh®@bashese (| ead-in) to the outer

peri phery side (lead-out) of the disk. The left-hand portion of the

f oregoi ng structural FiGewdthds thélposibaronet ian cloekr swlitath groeess @t of the

di sk, while the right-hand side has the val ues of absolute addresses
expressed byh®SERPEELRA! TSRACHICART ARPATRARE rFASOTdEBd | thahel egberdinentom

radi al positions 22. 24. 0 hayin iagonal, lines [s set to an
area on which enbossgﬁgtmsi“gr]ﬁ PBcoF a&’.a¥?ﬁ§t%éig%8‘?legglb‘?‘ﬂé’ge BsOnRLS
reference c ECGPlgek =Y i pl . 91% ") are
recor ded frgﬁeirgdgillros%%ute gdtgl%egg&t%%ggﬁ%ﬁdu%& 't%ﬁalggga?géo 3‘?:1
"00h". Moreoyethe eabbadhertat a for 192 bl ocks are recorded froma position
corresponding to the absol ute address "2F200h". The bl ock (the ECC bl ock)
is aunit for constiF&éi M dis enrexplaontery idrghhnckhawidghtbea structure in
whi ch an error carrection code iis added for, each 32 _kbyte data. The

foregoi ng cORRTAACHaPE Ry TeRerAERHFEREBIRTHS 25Ferd Wb t@etPfhen a cutti ng
process is par d‘?&n@?g.for manuf acturing a 19 August 2002 12 naster disc so
as to be pit data for only reading. The control data includes physi cal

adm ni stration infor maipggdrebTidie ofpiE alerEREED HMboDOMETFs A region from a
radi al position of 24.0 mmto the outernost periphery, that is, a region
except for the enbosadnamdciad dislecer dubting eppenatus diosovetaima)hen which
a track is forned by a groove. Note that a paortion outer than a radial

posi tion of°BidC8lnfisk andér e NI(RPEFOHALPIa2RRTASES| 3C¢RF ¢ to

an embodiment of the present invention will now be described as

follows:
[A] Physical Format of Optical Disk

A-1: Disk Format

A-2: Control Data

A-3: Wobble Address Format

A~-4: Reason of Setting Physical Format
(B] Cutting Apparatus

(C) Logical Format of Optical Disk



A recordable area pernmtted fox a user to record data is a region froma
radial position of 24.19 mmto S7.9 mm The recordable argg 4 @ﬁpa from
an absol ute address of 31000h to | ACEBFh. In the portions inn r an the
recordabl e area and outer than the same, a guard zone, a disk test zone, a
drive test zone and a DVA (Defect Managenent Area) are forned. The guard
zone is provided as an area in which synchronization of a wite clock is
performed when data is witten on the sk test zone or the DMA. The disk
test zone is provided for checking the disk condition. The drive test zone

is provided for chec é( stat of gl recordi ng/ reproduci ng drive. The DVA
is conposed of DVA 1 in the inner periphery side of the
di sk and DVA 3 and 4 Hﬁg i outer periphery side of the disk.
DVA 1 to DVA 4 have The s E% t%n%ggr ecorded thereon. 19 August 2002 13

In the DVA recorded gu# aFgggéllg n@fhrgﬂgﬁtd @RgRi1a defect in the recordable
area and information of alter natl ng sector V\gen t he recordi ng/reproduci ng

operation is perfornbd byRaadmmg;faseef:mgermﬁkmgtSt&:ﬁmntents of the DVA,
recording/ reproducing can be performed such that a defective region is
avoi ded. A-[®] Cont r ddorBagaFa¥eatcont ents of control data which is recorded

in the enboss area as reprod ction-only data as. descri bed above are shown
in Flg 3. [E] Recordlng Reproducing Apparatus (3] Physical

Format of Optical Disk

A-1: Disk Format

The optical disk according to this embodiment is an
optical disk on which data is recorded by a phase change method.
The physical format of the optical disk according to this
embodiment is structured as shown in FIG. 1.

As the disk size, the diameter of the disk is 120 mm.
The disk has a structure constituted by laminating two plates
each having a disk thickness (a sub-straight) of 0.6 mm. Thus,
the overall disk thickness is 1.2 mm. A mechanical disk
clamping method is employed. That is, the shape of the disk
according to this embodiment is similar to that of a CD (Compact
Disc) or a DVD-ROM (Digital Versatile Disc-ROM/Digital Video
Disc-ROM)and so in appearance.

Moreover, a case which can be used when loading into a
recording/reproducing apparatus is performed and which
accommodates and holds the disk is prepared as an option.

On the disk there is formed previously a track by a
groove (recess). The groove is wobbled (allowed to meander) so
that a physical address is expressed. As described later, the

groove is wobbled with a signal obtained by frequency-modulating



Each of 192 bl ocks form ng control data includes 16 sensors (1 sector =
2048 bytes: the sector format will be described |ater). qup&guggghﬁrs are
used as shown in FIG 3. That is, information about the physial Tormat of
the disk is recorded in the first sector having a sector nunber 0. In a
sector having a sector nunber 1, manufacturing information of the disk is
recorded. The foregoing information is text data and code data which can be
recorded by a manufacturer of the disklDn a free format manner. In sectors
havi ng sector nunbers 2 to 15, a variety of copy right informations are

recorded. The contents of information of the physical format which is
ecor ded | n WPReAALEATIPSHEY| TRA HELCERTOIT ARBEPIEFel ExoRokhe | FFaave, 18

toget her with the byt ition a he n f bytes_in_the sector. The
book type aﬁeﬁ‘é?’% -é‘reegllgg'?li%?ee&r e@g?%baana't.ﬁgg%?/ % a%%ﬁe%lsoﬁa%me 19 August
2002 14 As the bogkstype, four-bit data is enployed to record the type of
the disk, for exanple, a read-only type disk, rewitable disk or the |ike.
As the part version, theudidk tisvebsboed iByf @r oAV QrorskaheCRigeThr At a byte
position 1, each four-bit data is used to record the disk size and the

m ni mum r eaedatcity)t @ethind. dithereiforei shenfbsaduieRddiresheinglyalegf inhe
disk, that is, an 8-cmdisk, a 12-cmdi sk or another disk. At a byte
position 2, tPReIERVFcdSr eA%Bida%3e disk is recorded. At the foregoing

position, the foll ow iLnfarmation s .recorded, .the,nunber of |ayer t hat
is, the disk has a sithl &R g’& Eﬁ?u e 3?‘; g'd%djaﬂl%lhayérgg? r%a(?teg?%g?gh

whether the lyge flo i)t e'uf_yi%gewﬂ:a%sh,t{x@&mhho@rt@e QRRASL!

t xack path, whet of the layer includes the enboss user

data area, rgcgpslaplocsgsei £l aharesbiAlitg’ anpliadiee igsebodat i & @a.or the
i ke. At a byte position 3, information about the recording density is
recorded whi ch ~. ncl GHesvidwiength ohftherdesen kdam Isatisfites MendiSOynand t he
track density h) each.. The dis cording to this enbodi ment

has the |i néarnggﬁéit E"?‘?gf pﬁ%@“ﬂﬁfb‘?a&l zfr?&réuféa%i 35 PBﬁg?)'?l 6 R FRRor ded
thereon. recording/reproducing apparatus satisfies NA = 0.6.

The optical disk according to this embodiment employs
a groove recording method (land is not used to perform a
recording operation). The length from the center of a groove to
the center of an adjacent groove in the widthwise direction of
the track is the track pitch. The track pitch is set to be 0.80
Hm.

The operation for recording data is performed by a CLD
(Constant Linear Density) method. The linear density is set to
be 0.35 pm/bit.

A certain width is set as'a range for the linear
density. In actual, a multiplicity of zoning settings are
performed so that the overall disk is brought to a state near
the constant linear density. As described later, the foregoing

state is called a zone CLD (Zoned Constant Linear Density).

A recordable area, on which data can be recorded, is



Twel ve bytes frombyte positions 4 to 15 are used as a data area

all ocation, while sixteen bytes frombyte positions 16 to@]AL%DQw?gd as a
reserve. At a byte position 32) the value of the CAV revol utidn August
2002 15 nunber is recorded. Six bytes frombyte positions 33 to 38, six
bytes frombyte positions 39 to 44 and four bytes frombyte positions 45 to
48 are areas on which reconmmended informations at a first |linear velocity,
a second linear velocity and a third linear velocity are recorded,
respectively. The first linear velocity is a linear velocity at a radial

posi tion of t redef aram r-vag‘!%x'o .SLpce the
rotation offﬁg%gktr?esgﬁggf%‘?}n@g}gget(ﬁ% %/5: ?%eqlkl%})ﬁéag vd%%;éal‘??/gvari es
dependi ng ofuddieahddit zBRSHIEIMN is! BmSldiRia W' dtat LhersddiglecROskt i on
determ nes the linear velocity. The first linear velocity ich1s alinear
vel oci ty atoidteumnagesllizessat redoraingddcapadiRgnst &8.100 Gbate Vo @@kt ¥idd the

| eadi ng end of the recordable area shown in FIG 2. The second |inear

vel ocity i s(anel piceecardlipgi 13yens)radi al position of 41 nmat a

predet erm ned revol uti on nunber of the CAV, that is, a linear velocity at
substantial ly the i fteenBaEhed gfolrittating fakR (e dpdaeFerdedead-Hr t her,

the third I r.velacity is a li.near_wvel ocj at radial_position of 58 mm
at a predetnéor%?nlliﬁgboq é'\?oFéP ?‘%e%&ﬁﬁ%?a’f)]fy t etﬁ%\f,o'tc ggeﬁ?sq%asloi hg%ﬁ vel ocity
at the out gfymms ry i t4l r el LBg GVRedalg i n
t he groove ar ea?Ed éeggg%ggdtﬁaggo?{mtﬁeoggh%cégﬁnéggdreﬁé{%qhg @? each of
the peak pawehperfdemdd.as power and the | ead power of the | aser beam at each
radial position (the linear velocity) is recorded. Since the disk according
to this enbodi nent iEGroRaskaws the MNrpStrRobRrel Eram the iOAYr t he |i near
velocity is ragised toward_ the outer perirog‘heral side of the disk. To realize

the CLD ( CRfEERRETYListdar (WRaddiy o r o P8R RRAIPHETYIntAdte JdeRdzC&late, the
f f dj i d_j d jth.th
eauercy e U 4850 L00 LACE.Lh SIS LGP PP ICR LN

above- nent iv\geednpatined Pb§i€i’82150‘iﬁdthé hRqaeRl | aracabHeo PitHeNBisk,
recordi ng/ reproduci ng I'aser power varies between the inner periphery and

t he out er pduiilphetiey rightakdndilsidehkaopihenvalved wE absokutles hadresddsy
|l i nearly changed. As recommended values at the first, second arid third
| i near vel G&Prpesed Hynhardqdeqimadr AREAWO®-and maxi mum val es are indicated as

gui des. An area of 1999.bytes frombyte position 49 to.2047 is_made to be a
reserve area. Physi é@le %%erﬁ%ositnf)(e)’fl t%elr(a)ln Fﬁ&? h(re}r(%‘nfar‘%‘ra BP3FHtf%cates the

type and the phygiak Db OREY Ha93ngf aidiondi SKinchq s 8601 G/ LEps Qduici ng
apparatus reads the foregoing I nformation so that the

recor di ng/ whéph oshitssgpappaarat wecosdahl e to use the disk to appropriately
perform a recordi ng/ reproduci ng operation. A-3: Wbble Address Fornmat The
di sk according to tRAnRstkabirtiasenny erPgsoayea arkedsrenee modear fohe? enboss

wobbi 1 ng gP5Bv LR AROBBUI S “gF DBYRS CERbr e PIRRES sbetit FESati bases.
i or mat | oArDa 1 EGREGL [ERLOCUP AL ARECIR BRIGOf S dalBE D g
signals  ~poh". Moreover, control data for 192 blocks are recorded from
a position corresponding to the absolute address “2F200h".
The block (the ECC block) is a unit for constituting
an error correction block and has a structure in which an error
correction code is added for each 32 kbyte data.

The foregoing control data and the reference codes are

recorded when a cutting process is performed for manufacturing a



19 August 2002 17 corresponding to the state of wobbles of the grooves when
the disk is driven. FIG 5 shows an exanple of the struct4ggu@istlb62groove
of the optical disk according to this enbodinment. As schematically shown in
FIG 5 (a), a spiral pre-groove 2 is previously formed in a groove area of
in a disk 1 according to this enbodinent in a direction fromits inner
periphery towards its outer periphery in the formof a spiral. As a matter
of course, the pre-groove 2 may be forped into a concentric configuration.
As shown in FIG S (b), which is a partially-enlarged view thereof, the
right and | ' s, of - o e d | rdance

W th addresglglgtr:] %?%}(Q?%%'a htgt B|8si,?;[ti’isdgl\r,:\,?I 1‘.’8%33113&85“%‘31&‘?' a?g??g?c'ﬁcg%gi de

wal |'s are alZroWathihReSBMSIcat adn it RUeheidH NA%oENLL Borf OF eRPUPHIRG 11 0 a
wobbl i ng signal generated in accordance with the addresses. The "portion

bet ween t hedagk agentsogénoves 2 is formed into a land 3. Data is recorded in
the grooves 2. Therefore, the track pitch is the distance fromthe center
of groove 2 to the cenregiwf firvs adjaldeht pegiddes of 26 Gshowheivhed I G 6 (a),
the track pitch is made to be 0,B um The width of the groove (the w dth of
the bottom PBESFERF toPeE R oo ¥hab)is s ankRlqr, eeept APy he TRRYSDre, the

wi dth of the_groove 2 is r.ger. {h hat d 3. S i.n FIG 5
(b), the gr%ﬁ%% v iasrﬁf?xé%/a\g)& tgeér%%{;o(téar grﬂ‘ﬁjee %%18)5}1?& ofW%rJfggfl eglérch‘ 1S

(wobbl i ng) iegrgle 'ngq Sodvalal NELOferAtROBb A jPbhtdid & nan i SPaNkI N FIG 6
(b). 19 August 2002 18 The disk 1 according to this enbodi nent has a
structure tpasitivn wEbbs o awplist adsordohsid AtGichrnonlfhe gibové L wobbl i ng
of the groove is instantaneously enlarged at a certain cycle of interval,

t he enl ar gefloamaint of wobbling being a fine clock mark to be descri bed

| ater. The wobbl e ag‘glitude in the foregoing portion is, fox exanple, about
25 nmto about 30 nnP EPRPHIRRIR FHffe PROTHEETF TORe? tHSFTKk FONRRCA DIt ity of
wobbl i ng address_fr.ames. The i : e AR in FIG 7,
sectioned i %% o 1% ﬁ'{%nsgﬁ?r? ging\g?%% I rlggtglls .O(S)f?l 2i4ﬁ§wh| c%ot %Z'%i sk’ i I‘s]'jlﬂreot at ed,

each secti Ope&tdih18 SLEY G sSQUNBAda (freaNBNtadioll@te CQiRbs /df W OREEYO
segnent (hereinafter sinply called a segnent) includes 48-bit information

mai nl y conslACEBRI by the absol ute address. Wbbling per each segnent has
360 waves_ I n each wobbling address franme serving as each segnent (segnent

0 to segnent 7), a wiBbHRe ROssIens SrNGEnERpHEbSUSRCTHRPAS- BTE2 19| e dat a

is FM nodul at ed. he ove- menti one% fzioxrlléa cl %g_kkn@ésl%s Are fgr [ qreon t he
wobbl i ng gr B8VE &PhERS ARSI nRefVAI® £87%s & §BE tEtd Atheh 4 Terer ence

clack is geperatReebyng LlguaCiiberide WMARAgSbRPREEL) Ak 2brhggor ding data is
performed. Ninety six fine clock marks per rotation of the disk are forned.

Therefore, 12 fine cthekguamdkgons eisf proeidqtassegnerda iBawhiaobbl i ng
address frame serving as each segnent (segnment O to segment 7) has a

structure s¥vwghroaipptiom of a)lwrikg)§deckob® PegfrRed&vheg- 8ta visbbl i ng
address frane, first four bits are conposed géa synchroni zi ng si gnal
(Sync) i ndi EattE f’ﬁetl_ﬁ a?ﬂflkoie?'hezqﬁgggfiﬁbe g) fess frame. The four-bit
synchroni zing patt erfpd gk RBES &R 2 abar BEr 4rRick1Agt ehadidilikan
8channel bit.
condition.
The drive test zone is provided for checking a state
of a recording/reproducing drive.
The DMA is composed of DMA 1 and DMA 2 formed in the
inner periphery side of the disk and DMA 3 and DMA 4 formed in
the outer periphery side of the disk. DMA 1 to DMA 4 have the

same contents recorded thereon.



The follow ng four bits formlayer information (Layer) indicating any |ayer
anong a plurality of recording |ayers or the |ayer struct q@q@usgmzdi sk.
The following twenty bits formthe track address (the track nunber) which
is the absolute address on the disk. The following four bits indicate the
segnent nunber. The val ues of the segnent nunbers are "0" to "7"
corresponding to the segnent 0 to the segnent 7. That is, the segnent
nunber is a value indicating the positi an for the circunferential direction
of the disk. The following two bits are“used as a reserve. In fourteen bits

in the final portionof fhey %bggge@qgeegsgéiﬁor{eﬁfﬁg? égtq_rondﬁkegti on code

(CRC) is formed. As described above, the fin o S are tornmed at the

sane intervakrod tHe «HebBbédiRUdr 886 fah@MBnfofild®io SPWReRnatdi§ of the
fine clock mark. In each wobbling address frame, 48-bit data is recorded.

One bit is, sagt6hpWwheR Thés retoréipgAsgrddbyine\vpRraBies isCPekioffdd among
signal s having a predeterm ned frequency. In one frame, 360 waves exi st,

Assuni ng t hdy ndleimgptai cafexiisde toj the glcatedtd 980 thenbMA pereceirddng/ t he
frequency of the_ carrier is 93.1 KHz, 19 August 2002 20 As shown in FIG
8, in the WSBBFPHYiRgdFaBsP PefEoERRAVPICh ERRY % dedpstiye Hegigp| dtated for
each fouz bi 'g]s.&)f address information for the fine clock mark. That is, the
fine clock RAPKITE superi nposed on one bit of four bits which constitute
one cycle. First onephbt iddd¥e1Upita conposed of four bits is a bit
including the fine clock mark. The residual three bits are bits which do
not include the fineTakocdntamtls. ofAncatral gaésks nyiehois tedidedi feldld ng t he
fine clock mark is shown in a |ower portion of FIG 8. As shown in the
figure, a wewbdss mrser af neprydactior-afilycarmrds Bercttbadh@bovedars t he
central position of the data bit I ength. The shape of neandering of the
groove 2 onSPRER disEI€-id- fornmed such that the wobbl e anplitude WVof the

2oL 50,50 P gk gt Dt g sl bataly

enlarged to, for exanp about nm iné clo _
are recordedegdodt(@r vaksool= htgerfidss. Therfieue, r&ndt=wiz1xpd) fine

ol ock described later). The 16 sectors are used as shown in FIG. 3.

That is, information about the physical format of the
disk is recorded in the first sector having a sector number 0.

In a sector having a sector number 1, manufacturing
information of the disk is recorded. The foregoing information
is text data and code data which can be recorded by a
manufacturer of the disk in a free format manner.

In sectors having sector numbers 2 to 15, a variety of
copy right informations are recorded.

The contents of information of the physical format
which is recorded in the sector having the sector numbef 0 are
shown in FIG. 4 together with the byte position and the number
of bytes in the sector.

The book type and part version are recorded at a byte

position 0.



mar ks are recorded in one rotation (one track). The fine clock mark (a PLL
clock Wiich is generated fromthe fine clock mark in the 19 August2002
recordi ng/ reproduci ng apparatus) can be nade to be information indicating
the circunferential position nore precisely than the segnment nunber. The
frequency of the carrier of each of 48-bit data is a value corresponding to
each data. Each data of, for ezanple, the track nunber or the like, is

bi - phase-nodul ated, and then frequency-ypdul ated. The pre-groove is wobbled
with the wave, 19 August 2002 21 the ]Trequency of which has been

modul ated. A-4: Reasgp h%%ict%%%e offoepygi@%ﬁtﬁgg%@:@eﬁwé‘ Feaégrfd?.[]gat

of the disk according to this e di ment TS se Irbed above.

reason why the {yieeaei fgk fakmat rbs ahphs, desehbsth phgye andkan obtainable
effect thereby will nor be descri bed. ?he reason why the track pitch is 0.8
~.rm the | reesitab@nsdisk icx 8h8SLiked bit and t he wobbl e anplitude WNVis
12.5 nmw ||l now be described. Initially, the values that the wavel ength of
the | aser beam sat i sh$ eshe7 part 66 simnanfoNA-bitQ véraboms ofornat f9rGisl are
consi dered. Moreover, an assunption is nade that a recording capacity of 3
Gbytes is rE¥F?Aed-in a di sk having a di ameter of 120 nm Thus, a
calculation is perfo that. a fa&t nd t hat tr.ack%&tch of

d . i S .f
about 0.8 Nmis requf‘g‘eaad btsyoer BRFYSE™ Cb%/?scep. %/Léuﬁfte’?terc}%& FPnBETe dshsity is

consi dered phesyAthbDiisk size and the minimum read-out rate. The disk
size 1s information of the type of the disk, that is, an 8-cm
disk, a 12-cm disk or another disk.

At a byte position 2, the structure of the disk is
recorded. At the foregoing position, the following information
is recorded: the number of layers, that is, the disk has a
single layer structure or a dual layer structure, whether the
type of the track is the parallel track path or a opposite track
path, whether or not the type of the layer includes the emboss
user data area, recordable user data area and rewritable user
data area or the like.

At a byte position 3, information about the recording
density is recorded which includes four-bit information of the
linear density and the track density (the track pitch) each.

The disk according to this embodiment has the linear
density of 0.35 um/bit and a track pitch of 0.80 uym recorded
thereon.

Twelve bytes from byte positions 4 to 15 are used as a
data area allocation, while sixteen bytes from byte positions 16
to 31 are used as a reserve.

At a byte position 32, the value of the CAV revolution



recording operation is perforned in a state in which an assunption is nade
that the track pitch is 0.8 um FIG 10 shows a result of 1gpagusteoent of
jitters of reproduced data at various |linear densities in a state in which
the track pitch is 0.8 um A solid-line curve shows a result in a case
where no crosstal k takes place, while one-dot-claimline curve shows a
result in a case where crosstal k takes place. The state in which crosstal k
takes place is a state in which data isyjs 19 August 2002 22 previously
recorded on a track adjacent to a track which nmust be inspected. Therefore,
data reprod r ck Wi ch nmust be inspected contains a certain
anount of clrhglgngtegl%ncgg%ggﬁée%’t. The state in which no crosstal k takes pl ace
is a state in which ap| e : K4 ad] track
whi ch nust be inspec?g%i:.b ﬁ%?grgﬁe%é;?gsggééﬁuiigsf?g'mgta]%g%f"}%gkf I ch
nust be i nspatkeposiaE®nBOBY CNUAI AnANfoul! BFELE| K RO BPLS s i tASns aps e
understood fromthe foregoing figure, jitters do not increase/decrease
rapidly in d8drrecireas towelith cecoumgidedednfoomatdcbeuatar fiwkitchinsambout
a linear density of 0.35 unmbit. In a portion in which the linear density
exceeds 0.3%¢lPfi®t 2 FrEeRd il YRLAcApYdRYd ihdhdadelingan viedochty egi on
of the linear density to_about 0,35 ~rmibit is a preferred region in view
of the j i ttérs. r??%%g’tﬁ%s%ecﬁ&?’?gyl s as raised as possible, the linear

density of 0_35 un bighei #1568 1iiRehbiveirMegi 1@ -15125&@1%&%8“9& pf the

wobbl e anplitude is considered in a state in which the track pitch is 0.8
um and the lraBgal piensidty o5 20 dh PTDigredEt&rmihbds hevs1idion’ ahabéOrghi p
between the C/ N Carrier/Noise ratio) of the wobble and the anount of the
wobbl e anpl iC&Wde.Sifsec the beotatden seHddhef dbsk t1d pefrifgomed atheh€/ GAV s

i nproved in grog&rtion to the ampunt of the wobble anplitude. That is, in
proportion thet hinesfoyRlogity Narighlapcadhng tQudhet Radiak gosisiani n In

decod 10 | "ESABETILE  PHL5SReT, MR nelfpied?, ORGP,
Thus, the adgxeps<¥ 19hedAtvR 19816y ivHiRhCSs &Mt ANISigRde i be 23 dH
or lower, the address error is nmade to be a value nore than an all owabl e
~val ue. Ther ehdial polsetiomwt 24f mhheeansbbl 2iserd vieldeitgsit kbelleathirey
end of the recordable area shown in FIG. 2.

The second linear velocity is a linear velocity at
radial position of 41 mm at a predetermined revolution number of
the CAV, that is, a linear velocity at substantially the
intermediate position in the recordable area. Further, the
third linear velocity is a linear velocity at radial position of
58 mm at a predetermined revolution number of the CAV, that is,
a linear velocity at the outermost periphyal position of a
region having effective data in the éroove area.

As recommended.information, recommended value of each
of the peak power, the bias power and the lead power of the
laser beam at each radial position (the linear velocity) is

recorded.

Since the disk according to this embodiment is rotated



| arger. On the other hand, FIG 12 shows the relationship between the skew
mar gi n of the wobbl e address and the anount of the wobbl e1g ustlgde2 That
is, alimt with which the address can satisfactorily be decoded with
respect to a state of inclination of the disk is showm. It is preferable
that the skew margin is large. As can be understood fromthis figure the
skew margi n deteriorates when the anount of the wobble anplitude exceeds 15
nm As a result of the above inspectioriée a preferred anount of the wobble
anp7.itude is 10 nmto 15 nm In this enbodi ment, the wobble anplitude WV

5 Tade 10 BE (it Ra0M W A8 Acladed 10 e aPes Pl 0neE fange. When

the anount 0 e wobble anplitude 1S ermne esC

whet her or pot;dfigalr 864 RIA ¢Re Udidk.8 88 {&a1822PRE AR 3§§n§€4ﬂ’{*ﬁei >

considered. "Also in this case, the skew margin is enplo

estimation fyRedr ve16Eitfe reddressy method dder $3cehowtathe €1 ationship
between the track pitch and the address error. FIG 13 (a) shows a state in
whi ch t he t faedugnicychfishesmecbrdiny lcdofkGs Yhanbed strowsrazespatdernce whi ch

19 August 2002 24 the track pitch is large. The axis of ordinate stands for
the | evel (yitlbfthehsadimk oesitienr(whight he axricgeoto dssdessaikedinds for a
val ue (degrfe% of the radial skew. Here, the Wdth corresponding to 10 % of
the address™®Y¥9r is the skew margin. In the case shown in FIG 13 (a), for

exanpl e, the skew maggidl iteabile-rBnioddl WEnE8SE HHPIByLE, the
optimum value of the recording/reproducing laser power varies
between the inner periphery and the outer periphery. In actual,
the optimum value is substantially linearly changed. As
recommended values at the first, second and third linear
velocities, minimum, intermediate and maximum vales are
indicated as guides.

An area of 1999 bytes from byte position 49 to 2047 is
made to be a resexve area.

Physical format information in the control data
indicates the type and the physical properties of the disk. The
recording/reproducing apparatus reads the foregoing information
so that the recording/reproducing apparatus is able to use the
disk to appropriately perform a recording/reproducing operation.

A-3: Wobble Address Format

The disk according to this embodiment has groove
areas except for the emboss area, the groove areas having tracks
which are previously formed by wobbling grooves. The wobbling
grooves express the absolute addresses. Therefore, the
recording/reproducing apparatus is able to obtain information

including the absolute address or the like by extracting signals



FIG 13 (b), the skew margin is about 1.2. As can be understood fromthe
figures, the skew margin deteriorates as to the track pitagbAugustapbover .
FIG 14 shows skew margins with respect to various track pitches. As shown
in the figure, the skew margin deteriorates when the track pitch is nade
narrower as conpared with a portion in which the track pitch is about 0.80
um Fromthis, it can be understood that the preferred track pitch is about
0.80 )rm Although the range fromO0.741armto 0.82 umis a permssible
range as the skew margin as shown in FIG 14, the nost preferred val ue
anong this I 0 1151088 £S iJJ L C bl e of
real i zi ng 3é%%§%>ﬁ??@§a¥r? gggusn%%estggg&éo% zﬁs tgﬁeptgép:) C%O??%%aﬁ?}genn %?‘gt hi s
enbodi ment diwd ikharivéck pitch is 0,8 pm the linear density is 0.35

N bit and the wobble anplitude WWis 12.5 nmis one of optinmum

speci fications. TherElfGr & shows aneadnpbntofi $habstrdarureadf zchen gi-o6vat
satisfactory to realize a required recordi ng capacity and obtain
reliabilityof rhexephttdhgiskeacgessiing etaddiss smpedinantte Wadbl i ng gr oove and

performng a data,decod% operation_and the |ike, 19 August 2002 25 The
di sk accor fiHG™RELIFATY &HOHRI WefiCand fdhmét FBEF 2L RISSOFPRER) Llddve can

Compat 1 bi | 15 GRRRLY 3hedlof 4 Wbl neted BB ST MBCHESH R0l b

conpati bili f'or“exanpl e,

contents of¢Hile efBbdBlerts ihU&MirdcRdoh NeAdAe €8N ARy $REApndSy dosaLided
above, the track pitch and the linear density are, as physical fornmat

i nf or mat i onitisn cavat rpdriphaty, in dher dedn axt iankpinaEl. oAsod mdxerdreodr di ng
density at the byte position 3. As information of the book type at the byte
position 0,CONTFget thORATE-HECUTS € M3Y abeli kmedyinkp Speoneertnicons t hat t he
track pitch isﬁ.. . 8 gcn the linear density is 0.35 pnmibit and the wobbl e
anpl i t ude \WRAT49452519%n i s caused to be identified. As a matter of course,

t he book type may aﬁé;tsflﬁugﬁt{'rﬁg‘%gt%Qéﬂ'g?’tshlklgﬂ ﬂtah.p‘éfgi:%g'lﬂ]—een(ﬂ%%gé‘l di sk

can be identified. I's a dirs avi‘ng a structure

that the tnraek eRembbch téat igHd lanBel&BC Widedvd Bl PPV iREShe Jqobhd AS a
phase- change recording region, the track is wobbled with a signal obtained
by frequen@arenwdobhbed g wheoxdanceewitia\dddgess pinftatetioned Thagqiiepcas i n

correspondence with address_infornmation and_ wobbling_serving as address
nformat i offid PerdRarTibeg ol eRInoRbe MG HRRLE HRFe. GIAEHRE S @BRRRST el oo 1y,

at a predetermined cycle corresponding to a wobbling signal
generated in accordance with the addresses. The portion between
the adjacent grooves 2 is formed into a land 3. Data is
recorded in the grooves 2.

Therefore, the track pitch is the distance from the
center of groove 2 to the center of its adjacent groove 2. As
shown in FIG. 6 (a), the track pitch is made to be 0.8 pym. The
width of the groove (the width of the bottom portion of the
groove 2) is made to be 0.48 um. Therefore, the width of the
groove 2 is larger than that of the land 3.

As shown in FIG. 5 (b), the groove 2 is allowed to
meander. The amount of meandering (wobbling) is defined as a

value of a wobble amplitude WW shown in FIG. 6 (b).



Further, at the byte positions 33 to 48, recommended information at the
first, second and third linear velocities is recorded. Asi@Augsst2002 of
this, a fact is expressed that the disk according to this enbodi nent

enpl oys a peculiar zoning format to he descr7~ed later to realize the CLD
met hod set to 19 August 2002 26 the linear density of 0.35 Ncn/bit. Also
t he above-nentioned stricture enables the disk to be identified that the
disk is formatted by a nmethod accordinkPto this enbodiment. [B] Cutting
Apparatus . A method of cutting the disk having the above nenti oned

physical format willppoviag degesdiBdy fo PRGCeSRbEQIndmNERACLUri ng a di sk
conprises a so called nmaster-di sk proCess (a mastering process) and a di sk

wor ki ng pr osessctiud@er €pt adlel @bbiplO@eps i tade NOUGE T a5 Sid.i CahkOfinoubite
mastering process is a process for conpleting a netal nmaster (a stanper)
for use in ohevadbdlingookivhg provesds Thetaitwhenusky neplangedsstis a process
for mass-producing optical disks which are replicated products by using the
stanper. SpeRIYIiBaFYyle (e 138eEwdl edheverlargeds apevnorafedobhling hedsgeri ng

SUbst at o SRt BRLELPHG BATRoE ok FRSFOLREI TAFE 1 | FUE (LM IPa8BPLLHR so ¢ hat
pertormod (ool fpPefodd PRECLML dey Rof TRRMIPTER abdlte A ho b2 8 2na the
cutting of y®kal.ing groove is performed in a portion corresponding to the
groove area. Pit data in the enboss area is prepared in a preparing process
called a pre-nasteriome tharkf (ond triongdhat theemrackplletsed, phupakitat efm ned
processes including devel opnent or the like is perforned. Then, 19 August
2002 wobbling address frames. .
The wobbling address frame is, as shown in FIG. 7,
sectioned into eight sections in a direction in which the disk
is rotated, each section being a servo segment (segment 0 to
segment 7).
One servo segment (hereinafter simply called a
segment) includes 48-bit information mainly constituted by the
absolute address. Wobbling per each segment has 360 waves.
In each wobbling address frame serving as each segment
(segnent 0 to segment 7), a wobble groove is formed because the
48-bit wobble data is FM modulated.
The above-mentioned fine clock marks are formed on the
wobbling groove at the same interval so as to be used when a
reference clock is generated by a PLL circuit when an operation
for recording data is performed. Ninety six fine clock marks
per rotation of the disk are formed. Therefore, 12 fine clock
marks are formed per segment.

Each wobbling address frame serving as each segment

(segment 0 to segment 7) has a structure shown in FIG. 9.



27 information is transferred to the netal surface by, for exanple,

el ectrocasting, so that a stanper required to manufact ur e 1gisigast?002
replication is manufactured. Then, the stazaper is used to transfer the
information on a resin substrate by, for exanple, an injection nethod or
the like, and a reflecting filmis forned thereon. Then, a process for
wor ki ng the substrate into a required shape of the disk is perfornmed so
that final products are manufactured. ¥Be cutting apparatus, for exanple,
as shown in FIG 15, is forned of an optical unit ?0 for irradiating a

| aser beam on a gl asgnstisiysaber AobdA¥hgJaddiRsghetafiesifSirstorblenshy
performthe cutting; a driving unit 80 for rotating the glass substrate 71;
and a si gnakxpzanpesed ef @nisyné@rdrgiziognyignalnd Synputireid cdaing i ttteo
recording data and controlling the optical unit 70 and the driving unit 80.
The opti cal st@ft ofothecehbding eaddreasss EFapramThsufeer-titwayaahrenigiiage of ,
for exanple, a He-Cd | aser; an acoustjcoptical npdylator, 73 (AOVM for

nmodul ati ng PONGFY )lsabJr"apg'@rseb‘g%t?ﬁ éﬁllj?i"Fk‘e W%%’f’ﬁ‘é HEMBaAR Surce 72 in
accordance %&J}‘erlegggdi ng data; an acoustic-optical deflector 74 (AOD) for
defl ecting e laser beamenitted fromthe | aser-beam source 72 in response

to a wobbling signal jp&@ gnisiidp fodt BeEsl At hgyoPtikRlmaXign Of the
nodul ated beamtransmtted fromthe optical deflector 74; arid an objective

| ens 76 for (Gprergr ghdixdtiagnanyl kdyed beomy reefplacakikbyft kecprdiig 75 to
irradiate the c~odul ated beam on the photoresist surface of the glass
substrat e 7layers]or kg dRyegostgtege €fithengigkit 80 i ncorporates a notor

81 for rotating the gl as ubstrate 71; an EG 82 for, generating an. FG pul se
for detecting the roﬁé i%ﬂri?‘%’b%}a'et};n‘ﬁﬁtww e %F%§F°| Gg‘sﬁﬁgsor(tgg f or
sliding th S Lk 8h 7ds 1¢het 1 al, 4di t f 4t gl ass
substrat e; e%% aﬁservo) 8%%??0 e%engfégg%%rﬁdrgg%%;ndg&?ﬁg ?%%lg’ti onal speeds
of the motor 81 and fe rehigeinPtreurBsi endiddieats agld ReqREnt hpundRirect i ve

| ens 76 and so on. The signal -processing portion 60 i.ncorgorates a
foxznatti ngried vadines 6if fthe segheny, nhoberxame 0" ate dYororpesenidiag code or
the like to source data supplied from for exanple, a conputer so as to

fo~; n i nputtAUSDE; SAIPW @ &2l EhA SEIRGNE| T cuiThab2if oxtheypeRerthqumberdat a
supplied fromt rived.ti ihcuit _61.t0 p e 1 al cul ation so
as to for mlrsecaop glhfrllég; lalg;aggmg\otbrb Pzr)usf-'%l}%nna rgéﬁ%r%ﬁc%gg?ﬁﬁ i 63 for

gener ati ng & reekbbe &t ¢nal af . wobbl i ng the groove; a nmarksignal generating
circuit 64 for generating a signal for formng the fine clock mark; a

synt hesi zi ng ci rcui tTheb fohhowding/itwg bit<uire 88ed oas Gr iresagve he Impt i cal
nmodul ator 73 and the optical deflector 74 in response'to a_signal supplied

fromthe sykfuF&erdibifsciipcthe Hpalaperbian gdnsheatbhddngorddigsisl vi ng a
clock to the lagic calculatjng circuit P%}&ﬂnd sp forfh; and a system
control | er 87 For 2Rt 3?%@‘9&% §8¥%0 t 131 3B and so forth in
response to the suppld ollsehofds JHRED (hs Qb BIOOK GRS hfe CAIEAdaLUt Y

the cutting appar at us, e servo confr 4 causes t he notor

rotate the tgleagame uhdaraat Jd e @obPIBidnRiddaagsl frameel.ocity, as wel | as
the slide Motor 83 to slide the glass substrate 71 in such a 19 August
2002 29 manner that EXGspBrahovs acktate dHrvhed fane clockdwark ni f@deeehck
pitch while hi,rota ion of the glass substrate 71 s maintai hed.

Si mul taneod@&’ﬁ ing|agddrespgeEra%sy 318@61? (Hha h& Fecyded. One bit is, as

shown in FIG. 8, expressed by seven waves (carriers) among
signals having a predetermined frequency. In one frame, 360
waves exist.

Assuming that the optical disk 1 is rotated 1939 times

per minute, the frequency of the carrier is 93.1 KHz.



beam source 72 is allowed to pass through the optical nodulator 73 and the
optical deflector 74 so as to be fornmed into a nodul ated beamgugtmgordance
with the recording data, and then irradiated on the photoresi.st surface of
the gl ass substrate 71 fromthe objective lens 76. Thus, the photoresist is
exposed to the light in accordance with the data and the groove. On the

ot her hand, the input data to which the error correction code and so forth
are added by the formatting circuit 6l 2Qthat is, data such as control data
or the like, Which is recorded on the errboss area is supplied to the logic
calculating circuit 62 skowas inOFbe. fr TROthd WdbbEERS Chalitleds fard M Ng at
which cutting of the enboss area is performed, the record data is supplied
to the drivishgweilcdlt. 68, tdneobih ish@ldpodteskiforngach ricmirt b66s dthe drivi ng
circuit 68 controls the optical nodulator 73 to turn on the sanme at a bit
timng at wRAfdFeSS ﬁ1"tf°ﬁ'ﬁ%"tl°6’ef96r?ﬁ§’d fife setRsa BAEL- withett Re, rehorfdngat a. At

a bit timng,at, whi hno i |sfo opt i dulator 73 is
control | ed glocg "fa(g b&> tg prr%de??e Pﬂ%%f’ ngolt‘? FBtSRhe groove
area, the sx&t‘{%&bngnglg Ifet 65 synt hesi zes a si gnal correspondl ng to the

fine clock ansmtt fomthe mark-signal generating circuit 64 with

a signal transnittedpffomdnaepyobi ithe- §h N HonpssEd s %uglsﬂg tj63, that
is, a signal obtained by trequency 19 August 2002 30 nodul ati1ng the

absol ut e adoiesmcladasg tithes fhipé ycXdok sank. t Cheheesiidubinghees dblids 6@eas a
signal for form ng the wobbl i ng The driving circuit 68 controls the
opti cal m)dh?-*‘aﬁt othirh do nasndpaliviesthebéing komarlor Rorenkrrgese groove.

Mbr eover, dr| rCU|t 6 at th def ector 74 in
response to £ §) ggg? 2t ﬁf‘%&%’b@f%ﬁf@%ﬁ%ﬁg "‘%3‘ &5 889 10 Be | aser
beamis al | pwad- grgeg,pq%r ggg tat aAhensoy t OItg e WI Blwgfe osed to

| i ght as grooves are wobbl As a xesult o e a ove ‘ment | oned operation,

exposed ' poEtvioRs ag 04 rEiSROBILER Mazkt PER WPAYETA&ID RIS tRbt S 1f Or med on
t he gl ass substrate 41 in accordance with the format. Then, devel opi ng,

el ectrocastperitded eb whe dasapkitf deadtBo that a stanper is manufactured. Hy
using the stanper, the foregoing disk is manufactured. The wobbl ing-signal
generating circuit 6B fhapRechdiqandrging ‘tfeﬁé?a‘ﬁwec?reﬁl‘%h%éﬂlskoh ded

addr esse i EoRBRAbR atak e PRt 8T tES S hP e it st ruct ur e
of the woblidri@spbadslg d@Nenat 1k efdofk Udrkbeck afs GRRehAtiddbddi§ Wobbl ing
signal for wobbling the grooves. A generating circuit 11 generafes a signal
having a freguegey th, Io2. exagle,. abbet sigmal. generated by the generating
clreult 1l 1s In one frame, 12 fine clock marks are recorded at
intervals of three bits. Therefore, 96 (= 12 x 8) fine clock
marks are recorded in one rotation (one track).
The fine clock mark (a PLL clock which is generated
from the fine clock mark in the recording/reproducing apparatus)
can be made to be information indicating the circumferential
position more precisely than the segment number.
The frequency of the carrier of each of 48-bit data is
a value corresponding to each data. Each data of, for example,

the track number or the like, is bi-phase-modulated, and then

frequency-modulated. The pre-groove is wobbled with the wave,



supplied to a dividing circu~_t 12 so as to be divided wth a value 15".
Then, the result of the division is, as a bi-phase clock g stZFo2Ng a
frequency of 24.B RHz, supplied to a bi 19 August 2002 31 clock signal
having a frequency of 24.8 KHz, supplied to a biphase nodul ating circuit
13. Moreover, the bi-phase nodulating circuit 13 is supplied with ADZP
(ADdress In Pre-groove) data as address data. The bi-phase nodul ating
circuit 13 bi-phase-nodul ates the bi-p dse cl ock supplied fromthe divider
12 with the ADIP data supplied froma circuit (not shown) so as to transm t
a bi phase sitgealf réguaicyrblf nosidtathiaBobédd Gokit1dEad Mor eover, the FM

nmodul ating circuit 15 is supplied with a carrier obtained by dividing the
si gnal generated by tid:geRexsan dgrcéetaiiing ¢f Rinysikali Pogrdte frequency of
372.4 RHz with a value "4" by a divider 14, the carrier having a frequency
of 93.1 RHz. The FM W@uPhYsHplcfPEmRy ofs the cdirdnapcasdinattes thie carri er
supplied fromthe divider 14 with the bi-phase signal supplied fromthe

bi - phase m&%gawtcﬁscaﬁ iss.de’?ﬁ’éﬂ,’eqbﬁggm mf%lﬂ ABARYP M &PE out puts an
obt ai ned FMS| t LS; a x| 0 i n th ol ute
address to tt%Egggi%%/nttb%gngi‘sn%%& ?%ﬁ‘?%cggﬁé%s 'Y vr%eghﬁtg%%tﬁégagfg

above- nent i @¥¢dce UHd by RPEY doWSbe tdsoriigBd, and left side walls of the
groove 2 of the disk 1 are forned (wobbled) in correspondence with the
wobbl e signal fornedine réesdr sphyetioy tradkl pitan isF0GS. ol 7 thedligeshow an
exanpl e of the bi-phase signal outputted fromthe bi-phase nodul ating
circuit 13. deAsiwy d-seXaiplian/bifeand Hehepwobbllr mgpBitude YW is 12191000" s
empl oyed as _t synchrqni zi pattern (SYNC) as 19 August 2002 32 r shown
inFIG 17, “&Efl’é wi’gngfﬁ%r ceding bit is |, "00010111" having an
opposite phase to that sgk i I i 0 e gV ron.zi ng
pattern. The synchroﬁitn%ﬁgy%dt Egrgn%léécl)tﬁ?gm;{eu%?gﬁg&pﬁm g?n@ﬁ ic%e oes
not appear bgahheadirduikati on 630dnmhdmh Nloeso Mtasabhédn by Hre.r Ul gre AS shown
in the figures, "0" of the data bits of the absol ute address data (ADI P
data) is bi cphasdenesdul Morebver,asntasswapt o elrst @dde nthatc kameebrding " 11"
(when the previous channel bit is 0). or "00" (when the previous channel bit
is 1). "1" FAPRFEYIQLa3pFRYies dentRAliegdi iR @ dHaknbaving a' ddemetgie Rt he
previous chappel bit is 0) or "OL" (when the previous channel bit is 1).
whet her conversion to either of the two patterns depends on the previous
code. That is, "Wavegh@sa Lowalitidnl €8, pdrrcrnddl8o SHAUS at Recpaid erns of
the channel bits 1 and 0 such that 1 stands for a high level and 0 stands
for a high Fewmd thEitt hetrafk phechvef pabherhs i sel peguwdedntoundaldzeanner
that the foregoing waveformis continued. As shown in FIG 19, the FM
nodul ati ng o] &- 15 frequency-nodul ates the carrier supplied fromthe

di vider 14 ~.n corregp t&téﬁ éc)}'h e _signal hown in FIG 17
OV H 18 imar ! S RCRBAIAR I Bl S cBRENG: R BARIY 5 T
"0", the FM-gmshyiall BPefétffdﬁ' b s 19e ORHRUE S B2 sWavESi PiuHiRg SArrier in a
period corresponding to the half I ength of the one data bit. The 3.5 waves
of carrier s$suiptdbnaibatfdepaniatitte wraek gsitahhakfoegat.i ve wave.
FIG. 10 shows a result of measurement of jitters of
reproduced data at various linear densities in a state in which
the track pitch is 0.8 pum.
A solid-line curve shows a result in a case where no
crosstalk takes place, while one-dot-claim line curve shows a

result in a case where crosstalk takes place. The state in

which crosstalk takes place is a state in which data is



19 August 2002 33 when the channel bit data (the bi-phase signal) is "1",
on the contra~-cy four waves of carrier are outputted in ai@aupesd 2002
corresponding to the halt length of one data bit. Al so the four waves of
the carrier start at half positive wave or half negative wave. Accordingly,
when the channel data bit "00" is supplied to the FM nodulating circuit 15
in correspondence with data bit "0", the FM nodulating circuit 15 outputs
seven waves (= 3.5 + 3.5) of frequency?%odul ati on wave in a period
corresponding to the length of the data bit. \Wen channel data bit "11" is
suppl i ed, tBee¢idudliyt rodb RIS ofli BNEraayaaihcedt toth Qfaéd{ SAYER NPyl ation
wave. \Wen the channel data bit "10" or " E)l i's supplied in correspondence
to the dataihspedted. 7Therefae,(dath reprodecédd Fromdth®ftfacRIWRDSY must

nodul ati on wave are outputted. The carrier having the frequency of 93.1 KHz
whi ch is suppl frepacsedhecorrdimsdal crttegnc rmewntt of5crosstedifordspomen..5 waves.

The FM nodul ating circui t'q];}S corresponds to data so ,as to generatq 7.5
waves of cafpfeitade {BVEMDY Pei GRS Thaddubkss IdGrats oh shabesinpthbiched by

hifti h b .20 % As d i bed ith f th
it end LoBe 8T WBYeSeiack AR e ARSI BRALTRE i Sl "
starting atphed f%e"@.ﬁ%%ég‘!@ed’!’avﬁhﬁg%él@,f dgggaédggsdg%f ifg&pgﬁéléfféc& and

continued fromthe previ ous si g IS sel ect SNOWs an exa—Ccp: e

of frequencyhimiuludti pe MRpRcted U Wdt 2OMA 1P ahPusqseRukt ed from the FM
nodul ating circuit 15. In this ezanple, the first data bit is made ~0" and
its channel compenepitt is made "00". Wth respect to the first channel. data

bit "0", 3.5 waves of carrier starting at the beginning point with the half
posi tive wave have bREFakPechRrdersiood £EQm the fRECYRING diInEeended at the

hal f positi e Then,. rt] i,th the,half.negative wave
are sel ect eéf%my%. P gs%g%tmt%g_g? %%yﬁ%ﬁ%ggﬁaﬂ%%ag % %iql’tre'c%l?n s %seven
frequency np&ulcﬁgstEiw\/ﬁ%mwfatbodrﬁf&ﬁctmi& dat apBid 2 QinBhe §&laGieds Data

bit "1" (channel bit "10") follows the data bit "0". Since 3.5 waves of
channel dat@.3s wm/6itcorimesppardiiun tin whiclpride disealatdanbity "ékcerde ended
with the half negative wave, a carrier starting with the half positive wave
i s sel ect edd a3’ todbitariitderaatend 6 rapidhr dingrease+ h&hhir s, channel data

bit "1" correspondi.ng tq.data bit "1". Since the four waves of channel data
bit "1" ar eFERPRqO% FhE ¢ eﬁﬁg‘g‘?qs\l‘éwhﬁf’f ep‘gsvbéi‘}/é’lﬁéft?r%r%efﬁe‘flhe

hal f positi Ve NaVeni $i&PIRCLAD PRl . f ok W R ol Lhaggel data

ARV
bit "0". Then, a simlar process Is perforned so t%gstl .§§vvaves, %vvaves
and 7 wavesa®fpoeatible) xheolirsporidine@ty coflat.asbuh/pbil' iccBaonal waka bit
"107), data bit "0" (channel data bit "11") and data bit "0" (channel data
bit "00") #WEFERE- and outputted in such a manner that the carriers are

continued at the boulggary gat start anﬁ en(gw oi nt sf_. Ase shovvnsi, FL? ?0,
this enmbodi ment has 2%t 38t FPPHLE the v haBpLitidec ps nrRi s an
integral m’ir{ iapls@a'gé in leéﬂg&?é t%ggﬁ pitch is 0.8 ym and the linear
density is 0.35 um/bit.
FIG. 11 shows the relationship between the C/N (
Carrier/Noise ratio) of the wobble and the amount of the wobble
amplitude.
As can be understood from this figure, the C/N is
improved in proportion to the amount of the wobble amplitude.
That is, in proportion to the amount of the wobble amplitude,

the error rate in decoding the absolute address is improved. 1In



35 1/2 of the wavel ength of the carrier in any of 7 waves, 7.5 waves and 8
waves of carriers. That is, the Iength of the channel bit19augeste00di mes
1/2 of the wavel ength of the seven waves of carriers (frequency nodul ation
waves) and eight tines 1/2 of the wavel ength of the eight waves of carriers
(frequency nodul ati on waves). The length of the channel bit is seven tines
(when the channel bit is "0") oz eight tinmes (when the channel bit is "1")
|./2 of the wavelength of the 7.5 waveg3of carriers. In this enbodi nent,

t he boundary portion (start or end point) of the bi-phase-nodul ated channel

bit is md rp-cr ol at, . of r | at,j.on wave. As a
result, th r%ﬁ%%:ioc%f %gdg?egsagéggga&{lctﬁ%nﬁéﬁ%% tﬁg’g? g@{%‘g&q}%hg{ i{of the FM

. Wave=ar e. qaRge; SQitRs dermd Nt8BCAUHARE! erddratkh@e ORI YspOr tion of the
bits can eas9 |y be distinguished. Therefore, erroneous detection of the
address data bit canfbehprenetibt fibde A® Ber ESWH ort bewardages adafesdrat i on
can easily accurately be reproduced. In this enbodi nent, the boundary
portion (searer aimd redd poibg @) vaiuelatogebihan and al hewablye vaflkhe . zer o- cr oss
point) of the frequency nodul ati on wave correspond to each other. As a
result, a CPBERLAEEn KBe @MYt eF the $obR1a HHdsrde st he d8gRR AT t he
freguency dul ati on~wave is used as a reference. In this enbodi nent, by
the way; a &$TWn in FIGS. 21 (a) to 18 (d), when the channel bit data is
"~0" (data "0"), "1gh {gatAne0" hand 1¥1c( 08S Shoks) tR r&keicfdhny " 1%), a
fine clock mark having a frequency 'higher than the frequency nodul ati on
frequency b@8wderKidap SkewrGdirgss of ftdiemabbble iagldredd fMusie 3AOENShr

synt hesi zed at the zero-Cross point of the carriex at the center (switch
poi nt of thbewbinlel abplitugie.r eBpatctiisveadbinit Fich whicthdhe addwdds e si gnal
having fine clock marks added at everzl,four data bits. The synthesi zing
circuit 658 MHHSSIEREEOTILY fRafeRefs WD f TR he tRed ksitsaitﬁn# gener ati ng
civeult 644,016 0A00F Gurdl ek {4 NRLneauanay pRdplalian cigyelyeuppl i ed
fromthe wo I ng-signal generating circuit 0 as to generate a signal
as shown i 8k&k @ardinals adfeg of one time per four bits. At this tune, the
fine clock mark is inserted into the zero-cross point of the wobbling
frequency nodul at i oAsweare beonnésptiodidnfiroo thie Ceghes thehekew maayimg poi nt
of the channel data bit) of the address data bit. Thus, fluctuation in the
anpl i t ude @fteHEIRtAE WV FhRaiRoWEh ohethe dirbbdeaptpt Hinder receed 18 ock
mark can easily be detected. If frequency nodulation is perfornmed by the
above nentBhed FM nodul at ing circuit 15 such that the frequency is shifted
fromthe central frgguen@sdiy or S WhEHethapelenss) Hal@rbrréqis zero and
when the frequency is shifted fromthe central frequency by + 5 ~ when the
channel daamodnitt cifsthe wdidleoamplitudeoisi bh maf tbhes data [nt thist he channel
data bit and the zero-cross goi nt of the frequency nodul ati on wave do not

coi nci de wPRIPHFECRt ot Hig Wobhde ARFIALUARWE hish Fafe g il - PoPmtfiidat a bit)
can easily. be detected erroneously. The insertion point of the fine clock
mark is not® a’r‘iﬁ%@e@hﬁ“z Fo ?%%’gk/eﬁ‘&ﬁﬂfl?d‘l%é‘gﬁ'ng clock ~rark is
superinposed on a pEhdl Gfe smsu% %;tu%ﬂ%wmlél b P VBY & SN AU LB fhed

predet ermi ned anplitude val ue. August 2002 37 result, the |evel
of the fings dackibed kabdrel, alkhehdd Jronet echdd ¥t rachUsi¥di BbrCcoL 8 gapdrdi ng to
the anplitude val ue. Thus, a phenonenon is realized in that the detection
t her eof bezwrappaiopfiate tvaldewes eronstilese@nbodi nent with which the fine
clock mark is disposed at the position of the zero-cross _point of the
frequency nodul ati ohl$Ri® tBAF | GARE akhadtait FGEILRats iePIgEed RS diteor
identificatian _fromthe f.requen ulatiQ ve can easily be perforned.
(C Logi ca?sﬁftj)nrar%?no#mﬁpttlioga g[fct}s/ r‘%-gf:es§e% x"(Sj\rlly(?Fortuat The | ogi cal fornmat

of data to be recorgded wil knoQw dig §e35EiH8&Gip between the track pitch
and the address error. FIG. 13 (a) shows a state in which the

track pitch is small, while FIG. 13 (b) shows a state in which



In this enbodi ment, one cluster is constituted by 32 Kbytes. The cluster is
used as a unit when data is recorded. The 32 Kbytes correqpqugusidone
above-nmenti oned ECC bl ock. One cluster is constituted by 16 sectors. As
shown in FIG 22, data of 2 Kbyte (2048 bytes) is extracted as data for one
sector, and then a 16-byte overhead is added to data for one sector. The
overhead i ncludes a sector address (an %ddress generated os read by an
address generation reading circuit 35 t© be described later Wth reference
to FIG 37), an error deteat~,on code for detecting an error and so on.

Data of 20Ghe( Er2ddPitck. 63 Iuriges imhd abxdk o5 shimatensefpnt ot tHe 12 x 17c
(= 2064) bytes fornmed into one line showmn in FIG 23. Sixteen data for one

sector are legklett pabfsthe haddmgisaerrd”d afdgtise HIR2oB8absridsquanahdy of 192
(= 12 x 16) x 172 bytes shown in the figure is constituted. A 1O byte
internal cd@s gPr3lusnddagus:hpfethatradial ekele- (PO are added to the data
in the quantity of 192 x 172 hytes such that the codes are added to each of
bytes in the horizofeEP« atRe VEFER CSATTGPOREI ML Oph ¢k itde addeess

hus- T o] mede88l A0l aekefod MR AT X1 WhOULES dnouh 3R g (GL Aot 10))

in total, the exiernal code i N a quan

sectioned icRbRpBd XtRRNsRAK dndrgid S41aHouly +0f,d* X 1A82ndWILS shswr W i N
FIG 24, each data is added to a portion below 12 x 1B2 byte sixteen sector
data havi nFifio.1D (0 ,Nohe I&kesomaggimw ilse abotierd daavéd. Then, data in a
quantity of 13 (= 12 + 1) x 182 bytes is nade to be data for one sector.
Data shown in FIG 26 aaal heavindgratopdadrpnyth £igg8res.hepygkew margias shown
in FIG 25, sectioned into two sections in the vertical direction so that

one frame ME*EHLIRFAFH: &Y 1)) 9 BHRcK PAtEDsES (NAIECYEB: (row) x 2 (frame) data
Sl o0 8 12, O P GRS s SRl BLe o hgren)
track pitches. As shown in the figure, the skew margin
deteriorates when the track pitch is made narrower as compared
with a portion in which the track pitch is about 0.80 um.
From this, it can be understood that the preferred
track pitch is about 0.80 ym.
Although the range from 0.74 pm to 0.82 uym is a
permissible range as the skew margin as shown in FIG. 14, the
most preferred value among this range is about 0.80 pm.
That is, as specifications capable of realizing 3
Gbyte, it can be understood that the specification of this
embodiment that the track pitch is 0.8 uym, the linear density is
0.35 ym/bit and the wobble amplitude WW is 12.5 nm is one of
optimum specifications.
Therefore, this embodiment is able to realize a format
satisfactory to realize a required recording capacity and obtain

reliability in extracting the absolute address from the wobbling

groove and performing a data decoding operation and the like.



More accurately, a portion of the linking section data for 26 frames is
recorded at the last of the previous cluster as described1daugustwooh
reference to FIG 31. The other portion is recorded at the head of the
present cluster. Mreover, a 2-byte frame synchronizing signal (FS) is
further added to the head of the 91-byte frane data. As a 19 August 2002
39 result, data for one frane is nmade to be 93-byte data as shown in FIG
25. Thus, 221 (row) x 93 x 2 bytes in 2dtal, that is, data for a block for
442 frames is forned. The foregoing data is made to be data for one cluster
(the bl ock which is @hendisk arccoedbiglitogrhid hentidigent @l Wimdetéd pertion
except for the overhead portion is 32 Kbytes (_ 204B x 16/ 1024 Kbytes). As
descri bed aldeserikatk abbuetean isgtisfantioridydbd\drifeseby or remodding/ sector is
constituted by 26 frames. C2: Linking Section The foregoing data is
recorded onTPRECYMXHAT1 agPAXHASc Midt e CORRRE1DIHHEY Wikhngfde e®RBALehdWN i n

L 2 1S ORI e R T S S elebl 219,
Cectl o |3 SRSy O e ghgue mentoned one sect o I (e ™
bl ocks). As described above, the track pitch and the linear
density are, as physical format information in control data,
recorded as information of the recording density at the byte
position 3.

As information of the book type at the byte position
0, a fact that the disk is a disk having specifications that the
track pitch is 0.8 pm, the linear density is 0.35 um/bit and the
wobble amplitude WW is 12.5 nm is caused to be identified.

As a matter of course, the book type may also function
as information with which the optical disk can be identified.
That is, the optical disk is a disk having a structure that the
track on which data will be recorded is previously formed as a
phase-change recording region, the track is wobbled with a
signal obtained by frequency-modulating the carrier having a
predetermined frequency in correspondence with address
information and wobbling serving as address information is
formed in correspondence with the constant angular velocity.

Further, at the byte positions 33 to 48, recommended
information at the first, second and third linear velocities is
recorded. As a result of this, a fact is expressed that the
disk according to this embodiment employs a peculiar zoning

format to he described later to realize the CLD method set to



In actual, division at a linking point is performed at the end of recording
operation of the cluster which is block (N) and the recor digmugisezdozproi nt
of block (N + 1). FIG 27 shows the types (SYO to SY7) of the synchronizing
signal for each frame of the linking section and the contents of data. As
shown in the figure, AUX data is sonetines recorded in a predeterm ned
frame as well as all zero data. The popgion is sonetinmes used for
controlling the | aser power. The types of 19 August 2002 40 the frane
synchroni zing signal will be described |ater. FIG 28 shows a state of the
| i nki ng sectthenlivwearh dessity nefd 0b85 waefbitthe cl usters. Data such as

Slice/ PLL data and data such as frame synchroni zing signals SX1 to SY7 and
the like are, as theA3lspkthg aheverpenyidnedpstruanreobhabiesy theedisinkiong
point) which is fornmed at the head Eortion of the 32 Rbyte data bl ock,
recorded onb@atfertifdedr thafodibenpiek ps fRampbledybar 8 Pethshacspeding med
next to thet32 F@yte dﬁta bl ock which is the main body of the cluster as

t he i nking ek torf émﬁﬁﬁtion nore before the linking paint) at the rear
end side of the clust@r. Slic i o or use to set a tine constant
for binary-coding reé?gduced gggg%ﬁahggéggﬁ%ﬁgdata is data for reproducing
the clock. As for tha heonsd Mmeltoimgivhe aigdavinhr ene sbere) SYL to SY7,
any one of states 1 to 4 is selected and added as described later with

ref erence t gefti®ne’dll phpaicak dioradf ustlilngowhee |dasgichbed. t he mark for final
data and returning the Bolarit of the signal is recorded in the postanble
PA. The postguard i s®aRTSFe ffOF BRRHASTHILRS R AdFKgCPTREISES dh$eh are
gener at ed because of eccentricity of the disk, the recordin ensitivity of
Phe di sk angeliEEaRsrRESSIN ehobieR i ARrERET 1% PEPGREEF Ash e fige

| nt erfer encgoptifiaphotbld o lioBli Sk Brublah) dal Soutd lejlg sipeordics next
even if the data Tecording start position is changed as described later.
The post guarhe imastetohgeprciesis tibad prdcgsei gh deypeetDverd aptatXhasteld
August 2002 41 data when no fitter takes place and DPS (Data Position
Shift) to béademmpeseditniuse is bhe\disk vaekiyhearenssi nFhei ghek (sync) is
4 byte data aq?.a signal for establis&ing theE%égchronizaLioE. Fi.nal tour
bytes of t hETFIE RICEERT i Gh 2aPECTRIhRF nBAS T TRESSRGERY Wricrd: T use.

which are replicated products by using the stamper.

Specifically, the so-called cutting is performed in
the mastering process which has the steps of coating photoresist
on a polished glass substrate and exposing a formed
photosensitive film to a laser beam so that a pit and a groove
are formed.

In this embodiment, the pit cutting is performed in a
portion corresponding to the emboss area of the disk and the
cutting of wobbling groove is performed in a portion
corresponding to the groove area.

Pit data in the emboss area is prepared in a preparing
process called a pre-mastering.

After cutting has been completed, a predetermined

processes including development or the like is performed. Then,



Recording of information on each cluster is started at the |inking point.
When the recordi ng exceeds (overl aps) the |inking point by1gaAlg§ustQ(y(§2es, t he
recording is conpleted. Wien recording is performed, the

recordi ng/reproducing circuit 33 of a recording/reproduci ng apparatus to be
described | atex randomy selects any one of values O byte to 64 bytes as
DPS. I n accordance with the value of the selected DPS, the recording
positions for data in the |link area ang732 Kbyte bl ock data are changed. If
O byte is selected as the DPS as shown in FIG 28 which is an enl arged
view, 14-bytiarbimke il asi srafkiedrbe € ROS hb0d ighrfaeatppf ddreekiksie frame
synchroni zi ng signal SY1 of the fo~aard |inking section. Mireover, 85-byte
| i nk data i ®ladtieetdseiagpose tthan anstdwpereaequirddnéof mamlfdatage disks
synchroni zing signal SYS of the rearward |linking sect~.on. If 32 bytes are
sel ect ed as byhzepiRgatienbis gnanusRetiened-i s added to the position in front of
the first frame synchroni zing signal SY1 of the forward |inking section.
Mor eover, 53-byte |iRkeBathe $ta#BE % UFRE RO SEANSHET thednfeapaion he
final frame synchrani zi si.gnal SY5 of _.the rearward ]inking, section.

[ Crther - vRBAEcH ot SubSs By 1o Saabhie ool Btotad RINSE S b
byte link datgei SyddedetLoddi@igPesih i QN rbPmbd AUHer@bnt Nordd, St bESEESs
synchroni zing signal SY1 of thé forward |1 nking section. Mrreover, 21-byte
| i nk dat a | Soadeerking the Ppositiraee into here@aired shhpe fohalhef dage is
synchroni zi ng signal SXS of the rearward |inking section. As described
above, in afebferrede s@i tiat Hdnad| prodsfctsharopsnpfechured sel ect ed by the

recor di ng/ r eproduci n% circuit 33, the positions at which |link data and 32
Royte data bl ock ar e *P8cSHdddIarRPFAHNGad FOL - STRTP LGN 3% SHoMB: ARt FHr i s

recorded on,g pnase;tuaNge g %ﬁtiéaef%%]&%dvbgf&f Tr@%dfét Irﬂ;g aSUE AL ( for
exanpl e, thé™frane synchronizi g Signal. and so on Oh T sane portion of
the disk cagnbg PravestpshrAe 21rRsuildy thBephdddtekiBe ofo tdp@rdbgk, which is
eval uated by the nunber of repeated récordi’ng nunber of tines,” can be

el ongat ed. Pentexrn hbe7cuttitigigapdriiingsuhietd dort hatatimpe thgegkasd i on of
the recording timng_can be performed simlarly to the conventional

struc~t ur e_SERSErategidi Jtk Br SATRRIMPLSCERBINEAFR L FANEPL SREVPERIRGg t he

cluster/sector is wi.th the fr nchy ani zi_ng. si | at.the head
posi t1 on_ ¢ hepRETharEE: Y ReSFrad Bt SN B E RTINS Phrity
section. ThgnhiyprS afl tihe drlidiRgS¥iieheeni zing signals are SYOto SY7. FIG
29 shows the structure of a franme synchronizing signal for a ROMdisk (for

exanpl e, a DvD- ROV) the addptdanlcaonpatioblivcdeparstdswat addrebdasksanrer ding to
this enmbodinent in = 19 August 2002 43 the recording / reproducing

appar at us of 2 t\E.Obr &8 eprde MlodERE MXAFEILr | HLL-Ct dpsey $& BREUFEMdi sk has
the structure that one sectqr i onposed_of data in,13 ro lines), that
s 56 11 anRBeiqad BOUEHCang o (ARl  RRCRPORI IR (PRI BSTEFTh ISP are
added o { henliaad bofA: 1LIEE-pdlad SobbaL 179 MM lndaw R |1 nking
section. Franme synchronizing signals are set in each of 26 franes starting
fromthe | epstdi@iihgag@tas anYQoSic-SPticOY JefPé2toSYA .(2oD) Ko SY7, SY4
and SY7 as shown in the figure. On the other hand, the structure of the
frame synchdefliectiggsthmdlasetr béam dindkted chrati fhet basdr-dbeambsoiremi(i2i s
showmn in FIG 30. One sector is conposed of 13 rows é?li nes), that is, 26
frames. ThelyLRSPEPRRt DM YPRELLGFAN8AL BYORIGSEYTY tR% PLAGeRIt'YS he head
of each frape.. Al.so_the Jinkin ecti,op has i ze, coryrespondi ng tao,one
sector. In ge%lhcaéegfbsr’ °a€n§hfah’é‘g?‘?ln%eﬁgg§aemcttf%r?% g'é?r‘g t;r;?%‘cﬁﬁ%n? ﬁ?%lsi gnal s
are set in @@@ﬂéc%r%cu‘rﬁ@esnsagjéat&%f 1608 tnefbga&mrfg&ﬂgetﬁé, SYQ,  SYS,
SYl, SYS, SY2, SYS,..., SY3, SY7, SY4 and SY7 as shown i'n fhe figure. From
a Vi ewpoi Nntmafullahed Segdm refletted byt ReeREM g I8 dadithiidksktrecording to
this enbodi nent, the types of the frane sync are the sane pattern

(ar r angenem9dulateddbermn toine the nitiatgpreetst osurface of the glass substrate

71.



As a result of the above-nentioned structure, the RAM disk can be
reproduced by a reproduci ng apparatus adapted to only the 1B@dgdstsd002That
is, the reproduci ng apparatus adapted to only the 19 August 2002 44 ROM
di sk is arranged such that when the eight frame synchroni zing signals SY1,
SYy7, SY2, SY7, SY3, SY7, SY4 and SX7 stored fromthe tenth rowto the
thirteenth row of the data bl ock are detected, a fact that next data is the
head portion of the data block is arrad§ed to be recogni zed. Therefore, the
ei ght frame synchroni zing signals are stored in the link area so that the
head portion of the Ohtadm@ivdagf ohitoviiondnedepdrianks as afotean shefeecogni zed by
the reproducing apparatus. FIG 31 shows an exanple of the frame

synchr oni zi Agt&%idatle A3 sabytraye Adaghn thee 82r Eome aRpecRtdNG AMFSsi gnal

is two-byte data, the Jength of each frane synchronizing signal is 32 bits
(4 bytes) bggii%efoﬁagﬁt%?t%é‘gderﬁoFﬂféFP@Ha fifse8nghnee H%t‘oﬁa?]a? i% shown in
thi s enbodi e e 1 tq 4 exist i YO
bata of a staie mots T s dily AR Es BB ETe S RudpVid el

m ni m zed wWgepeAddht b k8. Nt FI G
25) 1 & pertoriad N pE e g1 e et SR AT Jonifob itnd e
synchroni zi 8entsicQnahg €het roBagsomal e¢pheS8s toM@hefl mbédiKiglgadeCthdt1Ade

descri bed above, the linking section is a region having an area

cor r espondi hetan 83nand ddteptrapking ofsthe @fjeactiévebbans Ménandnsa dror mat, t he

follow ng effects can be obt fir-. ned. The |i nk,a_ng section has anot her
function serving as APGR3 A pPTAEIBPE PRTTG o8y AR GATRPIERBSS vt t h recor di ng

or reproducj L9, K e] f.arLmng C i or_r oduci ng act ual
data as thefc tf(séfgpg ﬁ‘ﬁredrug‘?:otrqg,f)ﬁggfj%% nt;O%sg%g#'%%’i &%y gg%?'?ed to have a
sufficient|yoddlc@i8osi dfid @rIeRErAle thesslReKdatd SupdYsl £R0R, 4%, or use
in the recordi ng/ reproduci ng apparatus. In general, tThe PLL circuit for
ext ract i ng- exanglegdactanputkocio has ta sorewnput| Qdight iameogdast ant in order
to prevent disturbance of the clock occurring because of a damage of the
surface of ¥HEPREKNARETSY1ENe2 Hear eRbiectinge thetdatd suppiiod fufon; whe
| i nki ng section, corresponding to one sector .is.a preferred length in view
of gener at i MFFELRY o%’tfcu’i“ﬁaglits", 4 RESFOrEJUPARY ¢ ﬁt?'gnas?n'a%f &Pr ed
| engt h Whe ' Lk D I _qt_m [ LS i PE DAUE yeany one
of variousnﬁirgﬂségsﬁﬁ%&gggg?é%ts‘%gb?ﬁ? exa%%rg?ﬁet%%lD\E/EfROvl g:ldatsge?E or the
| i ke. Si ncegdresakinkiaigrobbléi ©iynaas fohewstibldngotlie ponde Nda tarlkie one
sector, also the signal processing systemin the recording/reproducing
appar at us iSlongl gerpriatdagt elpayiftofm for wepkerabingl apisdgnsl . fothforméngt he
process for r.oducj ng data isd%%rtéorrre.d such that data in one sector unit
|

i s perfor m%‘%:%&n%r? _S'FF}.éétar SePE G fEECTH &9 BRI Wown in FIG
a5 [T the cilreqiffod ol LBy SB6! bolidat BBhu PRGBS I5! Qha A Bpkgach T om 2

disk is, in a data unit sna an- one sector, shi in a quantity

corr espondidegieetéherd iinkragpstel kbna fgrRll sepplied Feofi ¢xali t structure
and the operation becane too conplicated. This enbodi nent having the
struct ure tsyathesizingnkinguseds;on chocogendeasar #§ datasdpplydmg sector is
able to sinplify the process for omtting, for exanple, data relating to
the |inki nG196Kt ¥drther dREUGISRICHIBEIRG fHXSHET 6D ragcese fRFthjedBAati ng t he

1 nki ng Se%&%.@&mdcaén@cr‘é"i‘fé‘rt?? 2255 0% 19RG" Bhd Ok BEALLY138%84 add
August 200
so forth in response to the supplied clock.
When the cutting process is carried out by the cutting
apparatus, the servo controller 84 causes the motor 81 to rotate

the glass substrate 71 at a constant anqular velocity, as well

as the slide motor 83 to slide the glass substrate 71 in such a



46 [ D] Zoning Format The di sk according to this enbodi nent realizes the CLD
met hod by zone CLD in which zone division into a nultipliqigtay &ﬁgugggtlons
is perforned. The zoning format will now be described. As sho In FIG 32,
t he di sk according to this enbodinent is sectioned into a plurality of
zones (in this case, m+ Z zones fromthe O the zone to the m+ 1 the zone)
to record or reproduce data. Assum ng that the nunber of data franes (the
data franmes are different fromthe addke@ss franes described with reference
to FIG 9 and are units of blocks of data descri-bed with reference to FIG

25) per tragdader thee G ReraPngrdck Rs fdisequabey pafedde&@mﬁ%aeﬁr tack is
(n+1) in a next first zone. Then, simlarly in zone on nore outer

peri pher al pnuwa,wht&nrﬁ&&beotaﬁlahaba tmeugmassnsuMEtraSebylQne as conpar ed

wi th the adjacent inner peripheral side zone. In the mthe zone, the nunber
of data frawd@itRéngd + m) and that in the outernost peripheral zone, that
is, the (m+ 1) the zone, the nunber_of data frames is n + (m+ 1). The

zone is branched at StlFPé‘lFéB‘?%‘FSIrYosFtHﬁ?raPeﬁﬁl %Lté:eéaﬁé%‘i‘t?‘%fla%r? 1)
frames can ,be obtalne at t er nost r I|n ar densi which is
the same a.EFhIPIESe (K elﬁrgﬁr g%%r%“#%&ﬁ?@‘%hﬁ "@?%F% at
whi ch the Oﬁo%ﬁhtt%@f é:(t@.cillaef; VREES FARDPSs 08 dined dtﬂ&os me |inear

density which is as the innernost periphera I near density in the
0 the zone ncullated tifain RAT Mdcdrdantdevitl $he Zostdbrding I Usnd2@R&n 47
Simlarly, the start position of the mthe zone is the radial position at
whi ch the capadietedion( the M)otfqr&ﬁést carrfigee obf diwedlass tdwbssanptel Thear
density as the innernost  perjphe | i near density of ,the O the zone. Wen
the disk 1 f&eeloFg? rﬂfvﬁat%ﬁ 93% gr memushathe Rhaferreist 1Hexposes kf t he

rccordabl e .eq

h h
track pitch Sf 9%5 pn1an gg%t elLeaﬁgﬁbngﬁg (fqﬁg3g€9§6%TL}? S?h;nn] the

recordabl e area i s zonegei S BhSnd ONGR flhgm.tma tbNeh Z & Ot AGr 814 the
zone, as shown in FIG 33. Inthe 0 the zone which starts at the radial

posi tion ofcozéettiomreder ank dcoferthtale adjeddsy ThB foammxingneifswi®e per
track is each increased krhen the zone is increnented by one
61, that is, data such as control data or the like, which is
recorded on the emboss area is supplied to the logic calculating
circuit 62 so as to be formed into record data.
At timing at which cutting of the emboss area is
performed, the record data is supplied to the driving circuit 68
through the synthesizing circuit 65. The driving circuit 68
controls the optical modulator 73 to turn on the same at a bit
timing at which a pit must be formed in accordance with the
record data. At a bit timing at which no pit is formed, the
optical modulator 73 is controlled so as to be turned off.
At the cutting timing for the groove area, the
synthesizing circuit 65 synthesizes a signal corresponding to
the fine clock mark transmitted from the mark-signal generating

circuit 64 with a signal transmitted from the wobbling-signal

generating circuit 63, that is, a signal obtained by frequency-



each. As described above, this enbodi rent has the structure that one sector
i s conposed of 26 frames (data frames). Therefore, the nunbeuglst Zbb20f
frames which is incremented in each zone is nade to be a value smaller than
t he nunber (= 26) of the frames constituting one sector. As a result,

| ar ger nunber of Zones can be fornmed with a finer unit. Thus, the capacity
of the disk 1 can be enlarged. The above-nentioned nethod is called a Zoned
CLD (Zoned Constant Linear Density). Wen the CLD nethod is enployed, the
frequency of the clock nmust linearly be changed in correspondence with the
radial posithehiQkihferrl Sbsasutddiderted ¥ tdy 2oSohpghy ithe shpynd Rkl G

34. However, the foregoing control cannot easily be pérforned (which is not
i npossi bl e) dmirinigecsanEit $8nas a exfiynaddfor drAugysthe? @dBbABng N amieual .
Therefore, this enbodi nent has a structure that the frequency of the clock
i s changed i9ri¥isgeppeenitatfeconeradshthatoptilday medilediogd7vi td a dashed
line. Thus, a nethod basically simlar to the Zoned CAV is enpl oyed.
However, thefGABuPEskphy SHERe? (Mo T nfiPFiRG Ehe yarsover or HekerNATe, thes
zones so thaf_.the anpount. of .chan in_the linear .densit (thin the zone is
reduced. Thucisflvéggtﬁler%lolﬁegacf??% o'd%'et?f%tﬁcla e%?gueé:ﬁ?%tﬁiénrﬁe@é’ofléebe a
substanti al | S v ahyu . it a r. tai.l.ed

par anmet ers féé)r Qggc%%anle%gﬁglgé%m i%h%%%di%génﬁé r%\%?igf ‘%41%: 1%5&9
parameters fieamaid Qf1kd zonesaried 681 thAd vheopd e Fhieh. wilieke as to
the O th zone to th 23 th zone and as to the 796 th zone to the 814 th zone
are shown asxpeaapl ts ligbtensignpavesHRGBS w@Pledd 36, data on each of the
rows indicates each of the zone nunber, the radial position wh~.ch is the |

zone start positi.on, Xhé& RERABEY Gr thparhvesarntionad oprzahipieeXprsefacks

per zone, t r [ [ nglr oduci it (hl.ock) numher .(the
nunber of C{b&é‘? ggg? cpogreggﬁg%iﬂ@gzol ?ﬁéea&bé%%g{%@&\%ﬁst %ﬁgt%ﬁ’ée z%%@,edt ﬁg_
capaci ty of thaeqZ8e sulierhos afi anahcePefthdeNwife @RNeorhie, M ni mum | i near
velocity of the“zone and the maxi mum|linear velocity of the zone. As

descri bed above, the Thefi,ngetelapinge &lattrocpeting raad 86 éhairechange in the
frequency of the clock between a zone and the next zone can be made smal | .
Even if the B§rERIBRE Gdithgttd Sudimpes nbd dlamafecteredpr Bueethdthe

r epr oduci ng ar at adapted. to qnly. the v, a clJock can be extracted
1" August | S00SRReE e RES SR ARBK IS s iy of the ol ook | s
changed. Therefore, tig 985151%-@%&@?%%@}%&&&%1%6&{nis’?Ua%{d/ e
reproduced. [E] Recordi ng/ Reproduci ng paratus® FI G 37 shows an exanpl e of
t he struct umarkésgnappanatarsifcireddt disngroepdail fornghanpuxrpdseabrdi sk f or
recordi . ng/reproducing data to and fromthe above-nentioned disk 1. A
spi ndl e not §PTBING dihgt Webbhingjiggkovestinclydingt drariahbeal sk eldressesi s,
perfornms the,CAV rotation. An optical head 32 irradiates the disk 1 with a
| aser beam ¥5™t HatY &_tgeﬁ‘énr‘%?tflor ded on the disk 1 and reproduces data in
accordance with the Ijght,¢ e%loqgt ef GLF &tethd{ﬁci(-sténE@&x?é dAf(‘uq!hgaepr oduci ng
[ us

circuit 33 causes recordihg data supp from an appara for exanple:,
a host conpubsﬁiiﬁgoisigh@w\%é@ﬁaeaﬁ@r@a’fﬂd_u\itbezsf&r énbPa@idPradey 34. Wien
data for one clustex, which is a recording unit, has been stored in the
menory 34, wbeblawprisdgngl ripr cobbl img dihecgrbovesads data for one cl uster
therefrom,o0 as to subject read data to encodi ng, such_as interlea~~ing,
addi tion of an error AcBPReEINGnCEBEEit d.11 genekRiest RoRlarrt JBVERT 30 as to
generate data. to be recorded. Then, the r_ecording/reprodcing circuit
transmts d% %q‘fecf‘cgeoie ‘(;:ﬁbdeéﬂlzo the optical head so as to cause the
optical head 32 to pepfog R ' 0 i t i sk 1.
SheoL{B g,géﬁeéaﬁb tn %e@a@g?%g;ﬁc%lt he g

When a reproduci ng operation i ormed, the recor reproduci ng

circuit 33 suylEids tdas ad Dbicaingedifanm tihesopid adl pheadvidizd widacgdi ng,
such as 8-16 denodul ation, an error
value "15". Then, the result of the division is, as a bi-phase

clock signal having a frequency of 24.8 KHz, supplied to a bi-



19 August 2002 50 correction process, deinterleaving and so on, so as to
out put decoded data to the apparatus (not shown). \Wen a Hea@pGPB02
ogeration is perforned, an address generating/reading circuit 35 responds
to a control. froma control circuit 38 conprising, for exanple, a

m croconputer to generate an address (which is not the address to be
recorded as wobbling information) mhicg is to be recorded in the track (a
pre-groove 2) so as to output the addr Ls to the recordi ng/ reproducing
circuit 33. The recording/reproducing circuit 33 adds the address to data
to be recorgpskis@ighial haihguh $hQuealp &P 1418 RALi CAlppised 82 4 ¢ibe
recorded as the address data. Wen address data is included in data
reproduced pharn modulataoly ofirchit dissk Hor¢dwer,eehe bphaepr aodwiardngi r cui t
33 separates the address data fromreproduced data so as to output the
addr ess dat @LEWithé3 bR PR 1 e aridhi ABIP etRdrgsei Fr (Rne-g5coTdk daddr ess
generating/reading.circuit 35 outputs the read address to the control
circuit 38.m%ﬁ¥§5v8??athe address generating/reading circuit 35 detects the

f h i zi i I . out .t of th tecti
counter 45, The- FS coiPareisS SraRaPalY Biterts oFF Hi-elessufpliedse Tom
the addre; @id ¢4lphafe NBcRUEPM ISt rémUte i3k HGerd Qz?’@ifﬁfagé%&%nc) in

data to a frame sync (FS) nunber of the FS ss generating/readi ng the

control cirdata sApphidd debach i @IrouikChdt Hhotfll €6é asa teOePONEllt a bi-
corresponding to the fine clock mark froman R~ signal (the 19 August
2002 51 woliliasegsigemialty asprddwswdabingamirsutiput$ed fromthe optical head
32. A detection signal transnmitted fromthe mark detection circuit 36 is

supplied to the contfBE%¥FFeuthe 5B BAMATROKGEFTOT dot dEtFtaPldedcuit 40. A
segnent - ad f%isad€£f¥¥éroﬁggélﬁéﬂ.%gﬁéif%ékﬂ? Ehécgiéﬁ%igﬁgﬁﬁfﬁ%e %b?ggg'rCL“t

48 detect the segnent nu and nunber e Wo si gna

outputted fyp@rhbendRriiirealit NERdnd2hav HRPatie ¥ebyuedy S€S§72 bedknabgyen W th
reference to FIG 9, the 48-bit crobbling address frane has the track
nuu~ber (tre vialaek"4ddyessdiantbrt hé, seprerirrianbevifignaof rejuemayabout t he
circunferential position). The foregoi ng nunbers are detected by the
track-addré%bldEQéction circuit 48 and the segment-address detection

ddress 1< al'so suppiFoRt B AeHIE SR oF BEmREY ard At oR Bet ect | on
circuit 40 QeteEM fi8p14B8 from the divider 14 with the bi-phase signal
supplied from the bi-phase modulating circuit 13. Then, the FM
modulating circuit outputs an obtained FM signal, that is, as a
wobble signal containing the absolute address to the
synthesizing circuit 65.

As a result of the above-mentioned cutting apparatus,
the right and left side walls of the groove 2 of the disk 1 are
formed (wobbled) in correspondence with the wobble signal formed
by the frééuency modulation.

FIGS. 17 and 18 show an example of the bi-phase signal
outputted from the bi-phase modulating circuit 13.

In this example, when the preceding bit is 0, *

11101000" is employed as the synchronizing pattern (SYNC) as



periodicity of the detection pul ses which are outputted when the mark
detection circuit 36 has detected the fine clock mark. Thap Augusttdee2f i ne
clock mark is generated at a predeterm ned cycle (every four bits).
Therefore, the mark-period detection circuit determ nes whether or not the
detection pul se supplied fromthe mark detection circua.t 36 is a detection
pul se generated at the predetermned cygle. If the dQection pulse is the
detection pul se generated at the predeterm ned cycle, the mark-period
detect:.on circuit generates a pul se synchronized with thn detect~_on pul se
and out put shbke puFise 1D, avthasehen kheApgeséd 2I0Bib2i€ Qpaabeo1 i of . a.
PLh circuit 41 at the rear stage. |If the detection pulse is not supplied at
t he predet deningdrcpppesithehaaektpdhatdshevmcin EliGei I T uist egpheyed es a
pseudo pul se at a predetermned timng so as to prevent |ocking of the
fol | owi ng BPe EYRNFORizing PagkerAcorilec EYPRARNiziRG Prttedny d§XNC s
incorporates, in addition tq th hase conpar at or. 42 | Qw- pass_filter 43,
a vol t age- SOHP%'%LH @3%55‘? I‘Tlgtcg‘r gfgﬁld)o 4frpg%dr }Ydit{}? d%?f%%l?ﬁea‘bq'lase
conpar at or wﬂ%ﬁ%ﬁie%%?tt%d%h% e‘];lgg @Al nput fromthe mark-period detection
that o

circuit 40 an an 1 npu romthe divider 45 to a conpari son so as
to output a phase epgoshdirrigbehaesurébs +OWdFaghefdddLbi4d eonpRNsat es
for the phase of the phase error signal outputted fromthe phase conparatvr
42 so as tebsolynd addresslidatefl (APEP clatpéniaithiciphbsetimlWl@®ed4so Tae t¥CO 44
generates a clock in the phase corresponding to the output of the | ow pass
Pilter 43 Be Ganvestsdt Hiac QENel GHE (11 heman, ther PuyioprectmRRler 45

di vides the.clock supplied fraomthe VCO.44 with a.predetern ned val ue and
outputs a rgéguﬁ lbdf °Fhe6(§r éﬁ“b&ﬂcﬁ UPFEILAR® (B RE prtsdcdtpar at or 42. The

clock outputted fromyihg Wil 44ed $1t29s2cERFYRUNInES Qﬁi&nn\%g 1iagqolo a

required circuit and also supplied to the cluster counter 46. The cluster
counter 46 (enanitthet peevibdiechahin€l oaks isud puirt ted" f (e kaeVekevbusuch t hat
the track address in the wobbling signal supplied fromthe track-address
det ecti on €hamndlt bA8 is lised as a reference. If the counted val ue thereof
reaches a predetern _ned val ue éa val ue correspandjng to the 19 August

2002 53 | ength of ofRCENGFsCORYSTIIAD EPyetEherc §intRe YEhERLEREDS ¢l uster
start puls II§§}Qio p . th £ S OlugsCy [, w3 thyr ead notor
39 is contg% eq %g} {tﬂ%ée é:%ﬁrtlrgg?e%%%éui t@hg‘gr&s% ag&{{%%#o;t\% té Rg&épﬁ cal head
32 to a preted.enm asd 16 atlowposhd ipartepfné hex dhskclanadle bg@8t I ddngtior cuit 38
controls the spindle notor 31 so as to rotate the disk 1 at a predeterm ned
speed. A ReMghizhiapcl ustemndshéorradidighutbeel iand RestaltieSorf pahkgh a table for
det er m ni nf%t he rel ati onshi EeWith t he zone forned by zoning the data

recordi ng t¥ffilon EAtReRe ofi SRe1tvh@AtERrRR s SeLGoted (i PECR o BRINET i ni ng

t he relatiﬁﬁahi i -he whi ch the zone corresponds.
The control <Ci r@&%‘gg‘%&c{:}%ﬂf?gﬁ%%e&rgeg%g%ﬁu%g'uni ts of the apparatus to
cause the recordi NgAs eNRAUEHNET@PELHAL LR BOMbRE PTG ikeuiferzoni ng
format to be perfornmed. Wien the control circuit 38 acquires the sector
nunber i ndfostuengyamg@bilettesotivhiadrraar aswmsld eds fremeshat Hévident rid diai xcui t
performs a process for replacing the sector nunber for track nunmber and the
data franeCHRRASEPNSRNI &ithathe q’Fh&Pai?%,s#?d‘atlhés Relgway IngFIG@h| ¥ i0F stored
VWi ch showﬁﬁ%gg sector nunber, the zone nunber, as shown in FIG 39, the
ECc bl ock P; t he nunber of franes per zone, the track nunbex, the
nunber of the framagpenclr ks Al SRaffk1 HIE 6984 rAhChiChhds38 Mmkes a
reference to the table to'read the track nunber corresponding to the
i nstruct eds SRRNQr isunpPer tagdrl hvduuabeng dirdatia {5 a@putbniihadvedck. On
the otter hand, the control circuit 38 detects the

of the carrier in a period corresponding to the half length of

the one data bit. The 3.5 waves of carrier start at a half

positive wave or a half negative wave.



19 August 2002 54 track nunber fromthe output of the track-address
detection circuit 48, that is, the present track address 1hAadust2ad0de
detected fromthe wobbling signal. Wien a requ,' _red (to which an access is
made) track nunber is detected by the track-address detection circuit 48,
the control-circuit 38 detects the reference position for the track. A's
showmn in FIG 40, the track nunber serving as the wobbling information i5
recorded on the disk 1. Mreover, a cl @k syn~hr_oni~at5 on rli rl: i,
recorded in the address frane of each track w z p4xi_od cL; fo~aY b.i.ts.

mhe control. circuitydd, dekes epki ¢ T K e isnto tree
first bit of the 48 bits of t&%nr#eprstkgﬁjt%egsk?pﬁéf sﬁegg@dﬁssﬂfram

havi ng the spgment tRaidek rity Ctdurdwaps st Qarkpes éz@%ut%ﬁ'@téd ne &l ock mark
bei ng detected as a reference fine clock mark. Wen one T~.tte clock mark

serrring aspetiedr eberempoadisg det ebeebaherlendtihdobfonehdataasis. t bh@sesont r ol
circuit 38 resets the count of the IS co~.~nte~' 49- Then, the FS counter
49 counts t¥he fPaRevaNafc R0k iGRFripnttartwabnhalt iposdsivetvaye O t he
counted val,ue of the, FS counter 4g becones to the value corresponding to
the sector BRI Eh VAYSt be retrieved, a determination is made that the
sector is the secto i Gl t r i Vé!!ﬁ or,ding in a

predet erm ned sect oé%rgg??ﬁhﬁﬁgnt ee_g (?;ﬁ\réllsg(e)} Cl Pic?flg'%’ 3 6c st_roI s the
recordi ng sdupphif@Std ithe Of hdiRi16eERE M itGulil (96 eetPespshdhdeNwiel; ange of
(0O to 2) 4 bytes fromthe timng of the zero-cross of the fine clock mark
19 August 2332 b5t sHr'yi e amM trivdul et nerdecuis Mesatphes sdbarewatrde control
circuit 38 is able to performcontrol such that an access is made to an
arbitrary pasitPoh -2 af EFeFuensyymeduliatign vaveoda popexiash) on the track
fromthe count value of the recarding.clock jn sych way .as t se the

cl ock syncKPSARZPHY Hdr ?%ovxﬁl% e’lngghe%ectthé’dbf‘{:?slfﬂi‘n ﬁhﬁnf?%?é‘e tﬁ%t‘%lddress
frame) havigg, -{p¢ £xauBLLied Nenk" AR JWTBEREP LS4 NENGE 4 Thay, s, the
access i s perm ttedli nqg{éc%)? dance w{ﬁ t he t?acf é%HEfﬁe %gﬁa rgan%) unit.
Wien an acedsfréguaityanbddIftivnpastéi on on the track is made as described
above, the zone to which the access po~.nt bel ongs nust be determ ned.

Mor eover, the cl ock Whani bige tdtanhed gdasecpitol 1@spondPhY io suppliedelmust be

gener at ed rbcy the vCo 44. The control circuit 38 E)Jerforms a clock_sw tching
process ar FRRGBEPHLDAEWRC i e deFavPitharlt + showlavRsF(® 4 38 3-Phat 3ix *

initially, 4n.st t Lol G Lt s the track nunber from
t he addr ess4)o?js:tﬁfeéqaﬁc%gégs@%%ﬁ%&éﬁt%&u{e[ %gbf?%‘{tﬁ:ggf rack-address detection

circuit 48. In steprhdldatirCaabigd the ¢dbdud@yder §5 oMK whabheisst ored
in the ROM 47, the zone corresponding to the track nunber read in step

F101. As déypplird tabthe, FY modudbtingcdredit ks lvorrekpatishds 7n$or mati on
about the zone anmbng the 0. the to the 81 4_the zones to which the tracks

havi ng t he YRtgDer ShFeF¥nmPdylatipg Firryd tyha FRETESPORYE thedataadio tdsack

nunber i ndiga ne ne which is .different from to_which 19
August 200585%&%&%&&2,&%0‘5 S8 ncan%d%ruﬁrt%é‘%]e&worl?ié}le%éﬁgﬁﬁleﬁ%i on is
nmade that [BEyZA®n Vafed VMtAQNEL %ﬁ‘%h&@%iﬁé!% RERS &Rt d é%zvs&e@.ﬁloﬂf SO

that the control circuit 38 control's the divider 45 to causé the frequency

division ratio corresponding to the new zone to be set. As a result,
recordi ng clocks having frequencies different dependent on the respective
zones are out puttedAfréesani®edcabawe, either of the carriers

corresponding to the channel data 0 and the channel data 1,
starting at half positive wave and half negative wave
respectively and continued from the previous signal, is
selected.

FIG. 20 shows an example of frequency modulation wave



If a determnation is wade in step F103 that the present zone is not a new
zone, the process in step F104 is skipped. That is, the frggugosi2odpVi si on
ratio of the divider 45 is not changed ~o that the present clock frequency
is miintained as it is. xn the process shown in FIG 36, a reference to the
table in the RoM 47 is nmade in accordance wth the address (the track
nunber) so as to determ ne the zone. Thﬂg the cl ock frequency which nust
be generated is set. A structure nay be enployed in which data in the table
stored in the RoOM 47 is not used ( that is, it is made unnecessary ) and

t he cl ock frequency Wi ch nust be gengrated is, deter~n.ined performng a
pr edet er ni &Y c%ﬁ’%t&ﬁjo I?Péi% ?ﬂg‘“‘f‘ﬁ&é&lﬂ%r{ﬁéFug-B ﬁg t&nségxi frequency
di vision rafi I ugk i..S t ptable scupti a and the
recordi ng/ %86?{ B%iéﬁ’cfér?l% ggﬁ%?:ﬁ? g%‘_&oﬁfﬁgép oé?ﬁglde%%%dl né%lg Ehé%éjgbe%n
dpscxa, bed,j st ReaPra@venNt WIMeHespBet Scd1@he! EidednhAndheiftar 8gei Agr exanpl e.
As a tatter of course, the values about the format and no relationship with
t he thesi s 30b vieegproEseatrisw enhrbingraay the bagmnifg. pdimtdedeh tiec~ . hove,

the optical recording medium 19 August 2002 57 according to the present
i nventi on hatfiprsidrivgcvaye havat been fedeateds anplitude of wobbling of the

tracks is made to be a value satjsfying 10.nmto 15 nm and track pitch of
the track is made t&Sha ﬁew%etgﬁtélaﬁrs'ieﬁgl%.efﬁefnﬂtt'g]‘eb?’@zl%i RAS1epYEe
abovenenti gned val,ues enahl e et I a ecordi.n city on the
optical r eé’S?’%l’ ngllhr?éldi gfneu"r'la (?r% g{:%%tnldﬁ %ﬁﬁo h%ahg%édlg?%ar r‘ﬁv%e%gﬁﬁ Aafr% | aser
wavel engt hse&@é@é&%%&tht besp&lalbopRdine xReb a1t Becanpuntoof tRQANPl i tude
of wobbling and the track pitch is made to be a value with which a

sat i sf act osgverpfduehtp metvlaticaivavels ailc aespeat otoraiatanbatd o«

reproduction information can be obtained. That is, an effect can be
obt ai ned i Areh3glastedw optical recording nediumis provided with which

| arge capacity recording can . he realized.w thqut deterioration_ in the
recor di ng/ r epr oduci R@tﬁg'?ftor r}angﬁ‘ét‘a'l\ﬂ?ﬁeg%gr ﬂ{ ef8§?“65althfae88?%litffgt medi um
accor ding tget hes pi-eSens JIMeNbl O Al 1t Bfe S tyiuchye eca%tsgmemr& serving
as address inforrmation’is formed on the track serving as phasechange
recordi ng kREi PrevidusO8des pIrdenCcea thde@neitintthangal Bncgakace tyave,
Moreover, the zoning is set in the track in order to record data at a
subst ant i akl gaxwiest ahartinearttienld thalf| posiddivel wave aks sedgcted asecordi ng
adm nistration infqormation of the opti_cal recordiiirgg? di un‘!lia formed at a
t

predet er mi HBYE RAGTHRENWARS I 5Pf i BHriPECOT dhfg L an gta bit

admi ni stratipn.l g ifd.cation dnfar i i orded which
i ndi cates a I%da%egéggaa%‘g]ttﬁatq g?%eglrtectcl)r di négﬁr?%d?lgém fgshfa%gtﬁgge% ange
recordi ng gr&hAED FadahBid Nd *t Bee asklerts %@ 6h Etiy Regedity HaalEblhng, t4 acks.
Hor eover, recomended i nformation for the 19 August 2002 58

recor di ng/ weye cthagitAagg opirhatthenhal f tdes ikave rwaver ipheslactedsasivre and t he
outer peri gher al_position is recorded. Thus, an effect can be obtained in
that an en¥PrRmidgt TPeF wares eforhanigA fets fddci"Ag: drive can be set to a

satisfactory state cause aof .the obtained function.for ressing the type
of the recording rregﬁﬁ?d %ﬁﬂ%ﬁﬁt?rgﬁ%%rlsg@ Eﬁé?gﬁesopfg'?gr?é% recor di ng/
reproduci ngoaner at {,9Pe&Nhd hewhdStdORa Pl oL 2 fbddi®gCLd aBthod ¢
satisfactorily. Since the value of the track pitch ‘and the val ue of the
central |inpar(dhansel ydadL biecoroey a@athheiwdoi'nishamidlodakafpitrati on and
information with which the track pitch and the central |inear density can
be identifled ) sndedataldeit "¢ {chrnnednddtr HigeifPY)iarg £REmeyan be
enhanced. Moreover, .the recordin /reprodtl;é:i({]q%éci eration can satisfactorily

be gui ded. OHHR¥ESE; 481 SY<L Gr FRARCHEdRENT ER oM FOPMRRRTY 3ccor di ng
to the pregent inventi has the structur hat the linking section is

di sposed bgﬁ\eb@r!imtdﬁgydg{%a S%IaESEka revrﬁ%nﬁgérgtéa? ‘data recording unit with
respect to the tracksanghshgnagi@cent, daia doekneMNRAVEr scih@ ieze Of
data in the linking section 1s made to be the sanme as that of the mninmm
data unit €k theClendtis BB ihbUtharthellhBit dat anblinekgralhendtdpbe dthe process
of the linking section (the process which is perfornmed by the

recordi ng/ reproduci ng apparatus) required as the rewitable recording

medi um can be sinplified. Since the foregoing size is sufficiently large to
establish the synchroni zation of the PLL, an effect can be obtained in that
the function as the |inking 19 August 2002 59 section can be enhanced.



Havi ng descri bed preferred enbodi nents of the present invention with
reference to the acconpanying drawings, it is to be undertdAagist 202 t he
present invention is not luni.ted to the above-nentioned enbod?~ents and

t hat various changes and - nodifications cao be effected therein by one
skilled in the art without departing fro! tamspirit or_" scope of the
present - inventi.on a.s defir_ed in the appended cl ai ms. | 1 19 August
2002 60 Claims: 1. An optical recording mediumin which a track on which
data is to be recorded is previously formed and said track is wobbled with

a signal obh 79N K JRICAGHAGA AT ELEE AR GnE dY SISLELL NPd 1 equency

in correspondence I nformati1on ere tratk i's a

wobbl i ng traskeapiang Wikl e 2a0UNR AT 510 PRB tienbPnnPE &k @ track
pitch of 0.74 ~mto 0.82 Vim 2. An optical J'recordl néljgr%red%m as claimed in

claim1, wheheimelspid 1s avkenstimisTad2obs &ty eavelemfth afStHe skl of said
gr oove is wobbl ed in accordance with said address information. 3. An
optical recextin@inediuanrss (Crequendyi mody kitrhod, wanerjeiandsaighygrdeee has a
depth of ~,/8 where is a wavel ength of a |aser Ilght used to record data on
sai d groovel&d qfotP%pV%fﬂ}@égﬂht FBEOPUERE O1RVEEI o FfasEvers 4( fRauepEY cal
recordi ng nedium as_cl a| cIa| meter_is taken as

rei
about 120mmi ANt at""Ff‘neé%al“' éns 5 01"‘nlr;§co‘él‘mgL %“?Sjs%&gobf T BT, it
has a recor f agl) 3P
DAY AL A( gfb%o%%ﬁ%ﬁe%é%@ﬁr% yo% A e(’:ﬁmtAtmes (MREP. W09 APER%hso. Af . A
SL. Af . AS. ADAQ@IAYNSY ) AE’(Z@)A9&1d\@aAElén@lﬁ(d°f AﬁeN %Meél 6E rotAibSe A, _. AQ
AS. A, . A@QA, . AQATr. A fr. AQ A@A{ @A, . AS% AN@®. A(f. A{@®. A L. AL. ASL. A, . A(f
. A@b A@ A, NS% A3PZ| 6E4 i efxadiimgnE] cal]e:at]oma]lea\] gdrtdboal stedmapra¢nd] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca]. ca]}ca] cal ca] ’caéaica] ca) calcalca]c:a]cal GBIHI% &

64P} xsni d_ZA¥HdaP a']t%faa]béa]? ageApdsl et Ahaspeh R d&) Bage §<T Feca] ca] ca] cal

Eﬁl gg}\l(z:?!((s:ﬁ% o%}: % 3] % g’] ca]r g]‘%’é‘]’cﬁég? A P ) 25 caf’é'é]c’a] cajca
] ca] ca] ca] cale phagd oY eeheei&ada%] ¢ah&MeANbit data) and that of the

| mp!']: BDNM xsni d _Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ceveabea] tadec @hdnd i cdlbadaat] calhbll ~AHusGREEE} bduwstairgg Z] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] caLca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca]]‘ca] caj] ca] ca] ca] ca
] ca] ca] ca] C%ré:&pm of the bits can easily be distinguished. erefore,

TW Xzl ¢ 2#A#C# d Z

] ca] ca] ca] caﬁm&FS%ﬁ c%ﬁ ca z:a :chﬁ%%%%sga}jga%glg%tga }) e‘l‘-‘e%ﬁz}#;z}#;%g

0% & &&&' ' fad @ €8E(IY,” tﬁe address informatiop can easug accyrately

+B+, - - - | w mhc~Y] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] cal ca] Ca] cal ca ca] ca] caj cal ca

] ca] ca] ca] aapraficedda] ca] ca] ca] ca] cal] ca! - . 12233333

4N4N4455666C6L606r 6666$7_7777} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] cal]fcapea] @eﬂqﬁa}n@a}oaﬂ@a})@&]\ém@p@ama} cHjass! 7SS

868NBU888899 9N9(0998
#<b<<<::}e>?§inP8“2']s])ca’]fcgfc%l]%]scﬁ]“ca‘]tl?a]egafca‘]tcea]‘”‘@af’c‘a‘f%sﬂ E2ReE) f calcal ¢

ﬁ]ﬁﬁ/]\;%}z aa]t%%] e2d &3] 7BhEAIGRLCAFR&A eI o sach oaE S @Bk GPCCEF! 110

S} xsni d_Z] ]zeahma] ca]abkadsn]Heahend eldligat edl Ganaahen] aadtc *headdqd caj caj ¢
aJ cal ca]lca]ca]ca]ca]ca]ca]ca]ca]ca!;
SUUUYZZZ\ " of” &hK fraadheaby bivishd At fcn cebivaiddd4eded rsd aZfFefafaradeca) ca) ca] ca] caj
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca% ica] cal ca]
cal 4eseeef f/fzfffg(dFig§ gﬁrﬁﬁqulf“?ﬁ“fﬁjbz] }‘EG@&U@Bmﬁ Qemidn FIf a] ca] ca] ¢
a] ca] ca] calc a cajca a C alcalcalcalc
a] ca} ca} cahﬁl 11 ]q]qaa/(rdg}’l % ] ﬁ%‘?'@%}\ %lt} Gu %/\I]\%/Wﬁk/c\/\}/é@‘%&ﬁlbg ]Z] ] ]ca] ]ca] La
] ca] ca] ca] ca]ca]a:ﬂ]acabca] caﬂoca](gg]ga]lc.a}] oY C@] .ca(]dg@Lca]c)a] cakgalcal cal ca] ca

ca] ca] ca]ca] ca
XDxt xxXy W yy¥eRzgd hhWihg _d |feQieioyeripheni ehadl kba] Eadaaneg] ca] ca] ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca]call:
n. d/ O L>u8@dinsat brZifreqbermdyc dpdal chiapfapddtess] dafempataoralisal ca] cal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Jcbqgt Q gBY"<q0?B"! OP} xsni d"Y]
ca]c”™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca]ca] ca]ca!;)8;
[ 9HKui | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca! U
#dt 1 Q<{)jz2_}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #a=UFk- Y-1;
JM xsni d_Z]]ea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca! _Ccrum



} xsnhc”Y] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7bXDt KZ 19 August 2002
">0R&&} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal & (n) *d*,,,/ n0222M4l 5K7888- <?" ?%®
AB; EJEVEf EEFGGE w mhc”XU] ¢ a] ¢

aJ cal calca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
a] ca] caV] ca] ca] ca] ca! GGEGGHW | - JJJI 5K{888- <?" ?29&% AB;

EJEMEf EEFGGE wr mhe"XU] ¢ a] ¢

aJca]ca]calg cal c aJcalcal calca] cal.cal cal.gal calcalcalcalcal]ca]ca]lca]
ch] ool ca] coFYRTRST oG BE1 Hhe SHODEErIEERO0R OF - PANERVRLTS Aty Fimerecer

109" () - YRQUBE-K )sad ; ;
SETit 8 ségﬁéﬁ%ﬁl)@%é"f ) T 10 PSR B (P ATHECEYS () - 100 () - LMLO
Y& ()-:D{H K-'f 10%&pk;, 21 Wewk) aRobble signal having fine clock marks
109& ()-"109%& ()-!'109%& ()-F109%& ()-y 109 ()-HQ K-14MLO%&' ()-12GL0%& ()-101
0%& ()-/ added at every four data bits. The synthesizing circuit 65
109%&' ()-L-MLO%& ()-+&10%& ()-)!10%& (d) -56789HJi KI AMLOY&' () - Ss10%4| & ()-Y"11
0%] & () - 10 sgdbhesirzesre (§igmrH surplied dsonoghg markssbumfal; jgenesaning #f

100141 () g1 xs], 109 (o2 4001 4l ()-c) 10961008 Qo) 101418 ) -
10061415 Q) PRl o Lol S L M 04 i 10 1
109 () - 10%ehdrate al19%8nd1 2610K&A )im FIG. 21 at a rate of one time per

four bits.

At this time, the fine clock mark is inserted into the
zero-cross point of the wobbling frequency modulation wave
corresponding to the center (the switching point of the channel
data bit) of the address data bit. Thus, fluctuation in the
amplitude of the fine clock mark can be reduced and thus the
fine c¢lock mark can easily be detected.

If frequency modulation is performed by the above-
nmentioned FM modulating circuit 15 such that the frequency is
shifted from the central frequency by - 5 % when the channel
data bit is zero and when the frequency is shifted from the
central frequency by + S % when the channel data bit is 1, the
boundary portion of the data bit or the channel data bit and the
zero-cross point of the frequency modulation wave do not
coincide with each other. Therefore, the channel data bit (or
the data bit) can easily be detected erroneously. The insertion
point of the fine clock mark is not always the zero-cross point.
The fine clock mark is superimposed on a point of the frequency

modulation wave having a predetermined amplitude value. As a
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[{C] Logical Format of Optical Disk

C-1: Sector Format

The logical format of data to be recorded will now be

described.

In this embodiment, one cluster is constituted by
32 Kbytes. The cluster is used as a unit when data is recorded.
The 32 Kbytes correspond to the above-mentioned ECC block.

One cluster is constituted by 16 sectors.

As shown in FIG. 22, data of 2 Kbyte (2048 bytes) is
extracted as data for one sector, and then a 1l6-byte overhead is
added to data for one sector. The overhead includes a sector
address (an address generated or read by an address generation
reading circuit 35 to be described later with reference to FIG.
37), an error detection code for detecting an error and so on.

Data of 2064 (= 2048 + 16) bytes in total is data (one
sector) in 12 x 177 (= 2064) bytes formed into one line shown in
FIG. 23.

Sixteen data for one sector are collected so that data
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bytes such that the codes are added to each of bytes in the
horizontal and vertical directions as parities.

Among thus-formed data blocked into 208 x 182 bytes (=
(192 + 16) x (172 + 10)) in total, the external code (PO) in a
quantity of 16 x 182 bytes is sectioned into sixteen data in a
quantity of 1 x 182 bytes. As shown in FIG. 24, each data is
added to a portion below 12 x 182 byte sixteen sector data
having No. 0 to No. 15 so as to be interleaved.

Then, data in a quantity of 13 (= 12 + 1) x 182 bytes
is made to be data for one sector.

Data shown in FIG. 26 and having a quantity of 208 x
182 bytes is, as shown in FIG. 25, sectioned into two sections
in the vertical direction so that one frame is constituted by 91
byte data so that 208 (row) x 2 (frame) data is formed.

A 13 (row) x 2 (frame) linking section (data of link
area) is added to the leading end of each data in a quantity of
208 x 2 frames. .

More accurately, a portion of the linking section data
for 26 frames is recorded at the last of the previous cluster as
described later with reference to FIG. 31. The other portion is
recorded at the head of the present cluster.

Moreover, a 2-byte frame synchronizing signal (FS) 1s

further added to the head of the 91-byte frame data. As a
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data for a block for 442 frames is formed.

The foregoing data is made to be data for one cluster
(the block which is a unit for recording). The size of actual
data portion except for the overhead portion is 32 Kbytes (=
2048 x 16/1024 Kbytes). ‘

As described above, one cluster is constituted by 16
sectors and one sector is constituted by 26 frames.

C-2: Linking Section

The foregoing data is recorded on the disk 1 at the
cluster unit. The linking section shown in FIG. 26 is disposed
between the cluster and the cluster.

The linking section is constituted by 26 frames, that
is, the size of the linking section is the same as that of the
above-mentioned one sector.

The linking section is inserted into the portion
between the 32 Kbyte clusters (the blocks).

In actual, division at a linking point is performed at
the end of recording operation of the cluster which is block (N)
and the recording start point of block (N + 1).

FIG. 27 shows the types (SY0 to SY7) of the
synchronizing signal for each frame of the linking section and
the contents of data.

As shown in the figure, AUX data is sometimes recorded

in a predetermined frame as well as all zero data. The portion

is sometimes used for controlling the laser power. The types of
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Data such as Slice/PLL data and data such as frame
synchronizing signals SY1 to SY7 and the like are, as the
linking section (the portion following the linking point) which
is formed at the head portion of the 32 Kbyte data block,
recorded on each cluster. Postamble PA and postguard regions
are formed next to the 32 Kbyte data block which is the main
body of the cluster as the linking section (the portion more
before the linking point) at the rear end side of the cluster.

Slice data is data for use to set a time constant for
binary-coding reproduced data, while PLL data is data for
reproducing the clock.

As for the frame synchronizing signals (frame sync)
S§Y1 to SY7, any one of states 1 to 4 is selected and added as
described later with reference to FIG. 31.

Data for adjusting the length of the mark for final
data and returning the polarity of the signal is recorded in the
postamble PA.

The postguard is an area for absorbing recording
jitters which are generated because of eccentricity of the disk,
the recording sensitivity of the disk and so on. The postguard
has a function for preventing interference of data with a link
area on which data will be recorded next even if the data

recording start position is changed as described later. The

postguard is recorded such that only eight bytes overlap next
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a recording/reproducing apparatus to be described later randomly

selects any one of values 0 byte to 64 bytes as DPS. 1In

accordance with the value of the selected DPS, the recording

positions for data in the link area and 32 Kbyte block data are

changed.

If 0 byte is selected as the DPS as shown in FIG. 28

which is an enlarged view, l4-byte link data is added to a

position in front of the first frame synchronizing signal SY1 of

the forward linking section. Moreover, 85-byte link data is

added to a position in the rear of the final frame synchronizing

signal SY5 of the rearward linking section.

If 32 bytes are selected as the DPS, 46-byte link data

is added to the position in front of the first frame

synchronizing signal SY1 of the forward linking section.

Moreover, 53-byte link data is added to the position in the rear

of the final frame synchronizing signal SY5 of the rearward

linking section.

Further, when 64 bytes are selected as the DPS, 78-
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of the final frame synchronizing signal SYS5 of the rearward

linking section.

As described above, in accordance with the wvalue of
the DPS which is selected by the recording/reproducing circuit
33, the positions at which link data and 32 Kbyte data block are
recorded are changed.

Thus, when information is recorded on a phase-change
disk, repeated recording of the same data (for example, the
frame synchronizing signal and so on) on the same portion of the
disk can be prevented. Bas a result, the lifetime of the disk,
which is evaluated by the number of repeated recording number of
times, can be elongated.

Since the linking point is fixed at that time,
generation of the recording timing can be performed similarly to
the conventional structure.

C-3: Frame Synchronizing Signal

Each frame constituting the cluster/sector is added
with the frame synchronizing signal at the head position thereof
including the frame of the above-mentioned linking section. The
types of the frame synchronizing signals are SY0 to SY7.

FIG. 29 shows the structure of a frame synchronizing
signal for a ROM disk (for example, a DVD-ROM) which can

compatibly be used with the disk according to this embodiment in
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the recording / reproducing apparatus of the present embodiment
described later. Also the ROM disk has the structure that one
sector is composed of data in 13 rows (lines), that is, 26
frames. Moreover, the frame synchronizing signals (SY0 to SY7)
are added to the 'head of each frame. Note that the ROM disk has
no linking section.

Frame synchronizing signals are set in each of 26

frames starting from the leading frame as SY0, SY5, SY1, SYS,
' SY2, SY5,..., SY3, SY7, SY4 and SY7 as shown in the figure.

On the other hand, the structure of the frame
synchronizing signal of the disk according to this embodiment is
shown in FIG. 30. One sector is composed of 13 rows (lines),
that is, 26 frames. The frame synchronizing signals (SY0 to
SY7) are added to the head of each frame. Also the linking
section has a size corresponding to one sector.

In each sector and the linking section, frame
synchronizing signals are set in each of 26 frames starting from
the leading frame as SY0, S¥5, SsYl, SY5, sY2, sYS,..., SY3, sy7,
SY4 and SY7 as shown in the figure.

From a viewpoint of the sector unit, in the ROM disk
and the disk according to this embodiment, the types of the
frame sync are the same pattern (arrangement) including the
linking section.

As a result of the above-mentioned structure, the RAM
disk can be reproduced by a reproducing apparatus adapted to
only the ROM disk.

That is, the reproducing apparatus adapted to only the
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ROM disk is arranged such that when the eight frame
synchronizing signals SYl1, SY7, SY2, SY7, SY3, SY7, SY4 and Sy7
stored from the tenth row to the thirteenth row of the data
block are detected, a fact that next data is the head portion of
the data block is arranged to be recognized. Therefore, the
eight frame synchronizing signals are stored in the link area so
that the head portion of the data area following the link area
can be recognized by the reproducing apparatus.

FIG. 31 shows an example of the frame synchronizing
signals SY0 to SY7. &although the frame synchronizing signal is
two-byte data, the length of each frame synchronizing signal is
32 bits (4 bytes) because data already converted into channel
bit data is shown in this embodiment.

For example, four types of states 1 to 4 exist in SYO.
Data of a state is selected with which a DSV (Digital Sum Value)
is minimized when addition to frame data in a quantity of 91
bytes (see FIG. 25) is performed. Thus, the selected data is
added as the frame synchronizing signal.

C-4: Reason for Setting of Linking Section

As described above, the linking section is a region
having an area corresponding to one sector. As a result of the
above-mentioned format, the following effects can be obtained.

The linking section has another function serving as an
area for establishing synchronization with recording or
reproducing clock prior to performing recording or reproducing
actual data as the cluster. Therefore, the linking section is

required to have a sufficiently large size to generate the clock
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for use in the recording/reproducing apparatus.

In general, the PLL circuit for extracting a
reproducing clock has a somewhat long time constant in order to
prevent disturbance of the clock occurring because of a damage
of the surface of the disk and so on. Therefore, the determined
size of the linking section corresponding to one sector is a
preferred length in view of generating the clock. That is, the
foregoing length is a preferred length when the disk according
to this embodiment is reproduced by any one of various
reproducing apparatuses (for example, the DVD-ROM player) or the
like.

Since the linking section has the size corresponding
to the one sector, also the signal processing system in the
recording/reproducing apparatus is not required to perform a

complicated process.

That is, the process for reproducing data is performed
such that data in one sector unit is performed and error
correction is performed in a block as shown in FIG. 25. If the
size of the linking section is not one sector, data read from a
disk is, in a data unit smaller than one sector, shifted in a
quantity corresponding to the linking section. As a result, the
circuit structure and the operation become too complicated.

This embodiment having the structure that the linking section is
considered as data for one sector is able to simplify the
process for omitting, for example, data relating to the linking
section from data to be read and a process for generating the

linking section data when the recording operation is performed.
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[D] Zoning Format

The disk according to this embodiment realizes the CLD
method by zone CLD in which zone division into a multiplicity of
sections is performed.

The zoning format will now be described.

As shown in FIG. 32, the disk according to this
embodiment is sectioned into a plurality of zones (in this case,
m + 2 zones from the 0 the zone to the m + 1 the zone) to record
or reproduce data.

Assuming that the number of data frames (the data
frames are different from the address frames described with
reference to FIG. 9 and are units of blocks of data described
with reference to FIG. 25) per track in the 0 the zone is n, the
number of data frames per tack is (n + 1) in a next first zone.

Then, similarly in a zone on more outer peripheral
side, the number of data frames increases by one as compared
with the adjacent inner peripheral side zone. 1In the m the
zone, the number of data frames is (n + m) and that in the
outermost peripheral zone, that is, the (m + 1) the zone, the
numbexr of data frames is n + (m + 1).

The 2one is branched at the radial position at which a
capacity of (n + 1) frames can be obtained at the innérmost
peripheral linear density which is the same as that of the
previous zone. That is, the radial position at which the
capacity of (n + 1) frames can be obtained at the same linear
density which is the same as the innermost peripheral linear

density in the 0 the zone is the start point for the first zone.
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Similarly, the start position of the m the zone is the
radial position at which the capacity of (n + m) frames can be
obtained at the same linear density as the innermost peripheral
linear density of the 0 the zone.

When the disk 1 according to this embodiment has the
diameter of 120 mm, the recordable area formed from the radial
position of 24 mm o 58 mm, the track pitch of 0.80 ym and the
linear density of 0.351 pm/bit, the recordable area is zoned
into 815 zones from the 0 the zone to the 814 the zone, as shown
in FIG. 33.

In the 0 the zone which starts at the radial position
of 24 mm, one track (one rotation) has 578 frames. One frame
per track is each increased vhen the zone is incremented by one
each.

aAs described above, this embodiment has the structure
that one sector is composed of 26 frames (data frames).
Therefore, the number (= 1) of frames which is incremented in
each zone is made to be a value smaller than the number (= 26)
of the frames constituting one sector. As a result, larger
number of zones can be formed with a finer unit. Thus, the
capacity of the disk 1 can be enlarged. The above-mentioned
method is called a Zoned CLD (Zoned Constant Linear Density).

When the CLD method is'employed, the frequency of the
clock must linearly be changed in correspondence with the radial
position of the disk as indicated with a solid line shown in
FIG. 34. However, the foreqgoing control cannot easily be

performed (which is not impossible) and the same is not required
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in actual. Therefore, this embodiment has a structure that the
frequency of the clock is changed in a stepped manner as
schematically indicated with a dashed line. Thus, a method
basically similar to the Zoned CAV is employed. However, the
zone is sectioned into a multiplicity of, for example, 815 zones
so that the amount of change in the linear density within the
zone is reduced. Thus, as the Zoned CLD method, the linear
density is made to be a substantially constant value of about
0.35 um/bit as a center.

Detailed parameters for each zone are shown in FIGS.
35 and 36. All of the parameters for all of 815 zones are
omitted from description. Then, as to the 0 th zone to th 23 th
zone and as to the 796 th zone to the 814 th zone are shown as
examples.

Referring to FIGS. 35 and 36, data on each of the rows
indicates each of the zone number, the radial position which is
the zone start position, the number of frames per track, the
number of tracks per zone, the number of recording/reproducing
unit (block) number (the number of clusters) per zone, the
linear density within the zone, the capacity of the zone, the
rotational speed in the zone, the minimum linear velocity of the
zone and the maximum linear velocity of the zone.

As described above, the zoning like the CLV is
performed so that change in the frequency of the clock between a
zone and the next zone can be made small. Even if the disk
accordang to this embodiment is reproduced by a reproducing

apparatus adapted to only the CLV, a clock can be extracted
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between zones in which the frequency of the clock is changed.
Therefore, the portion between zones can continuously be
reproduced.

[E] Recording/Reproducing Apparatus

FIG. 37 shows an example of the structure of an
apparatus for recording/reproducing an optical disk for
recording/reproducing data te and from the above-mentioned disk
1.

A spindle motor 31 rotates the disk 1 at a
predetermined speed, that is, performs the CAV rotation.

An optical head 32 irradiates the disk 1 with a laser
beam so that data is recorded on the disk 1 and reproduces data
in accordance with the light reflected from the disk.

A recording/reproducing circuit 33 causes recording
data supplied from an apparatus (for example, a host computer)
not shown to temporarily be stored in a memory 34. When data
for one cluster, which is a recording unit, has been stored in
the memory 34, the recording/reproducing circuit reads data for
one cluster therefrom so as to subject read data to encoding,
such as interleaving, addition of an error correction code, B8-16
modulation and s¢ on, so as to generate data to be recorded.
Then, the recoxding/reprodncing circuit transmits data to be
recorded to the optical head so as to cause the optical head 32
to perform an operation for recording data on the disk 1.

When a reproducing operation is performed, the
recording/reproducing circuit 33 subjects data obtained from the

optical head 32 to decoding, such as 8-16 demodulation, an error
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correction process, deinterleaving and so on, so as to output
decoded data to the apparatus (not shown).

When a recording operation is performed, an address
generating/reading circuit 35 responds to a control from a
control circuit 38 comprising, for example, a microcomputer to
generate an address (which is not the address to be recorded as
wobbling information) which is to be recorded in the track (a
pre-groove 2) so as to output the address to the recording/
reproducing circuit 33.

The recording/reproducing circuit 33 adds the address
to data to be recorded so as to output the same to the optical
head 32 to be recorded as the address data.

When address data is included in data reproduced from
the track of the disk 1, the recording/reproducing circuit 33
separates the address data from reproduced data so as to output
the address data to the address generating/reading circuit 35.
The address generating/reading circuit 35 outputs the read
address to the control circuit 38.

Moreover, the address generating/reading circuit 35
detects the frame synchronizing signal FS (frame sync) in data
so as to output a result of the detection to a frame sync (FS)
counter 49. The FS counter 49 counts the number of the FS
detection pulses outputted from the address generating/reading
circuit 35 and outputs its count value to the control circuit
38.

A mark detection circuit 36 detects a component

corresponding to the fine clock mark from an RF signal (the
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wobbling signal) reproduced by and outputted from the optical
head 32. A detection signal transmitted from the mark detection
circuit 36 is supplied to the control circuit 38 and a mark-
period detection circuit 40.

A segment-address detection circuit 37 and a track-
address detection circuit 48 detect the segment number and the
track number from the wobbling signal outputted from the optical
head 32, respectively. As described above with reference to
FIG. 9, the 48-bit wobbling address frame has the track number
(the track address) and the segment number (information about
the circumferential position). The foregoing numbers are
detected by the track-address detection circuit 48 and the
segment-address detection circuit 37 and then supplied to the
control circuit 38.

The detected track address is also supplied to a
cluster counter 46.

The mark-period detection circuit 40 determines the
periodicity of the detection pulses which are outputted when the
mark detection circuit 36 has detected the fine clock mark.

That is, the fine clock mark is generated at a predetermined
cycle (every four bits). Therefore, the mark-period detection
circuit determines whether or not the detection pulse supplied
from the mark detection circuit 36 is a detection pulse
generated at the predetermined cycle. If the detection pulse is
the detection pulse generated at the predetermined cycle, the

mark-period detection circuit generates a pulse synchronized

with the detection pulse and outputs the pulse to a phase
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comparator 42 of a PLL circuit 41 at the rear stage.

If the detection pulse is not supplied at the
predetermined cycle, the mark-period detection circuit generates
a pseudo pulse at a predetermined timing s¢© as to prevent
locking of the following PLL circuit 41 to an incorrect phase.

The PLL circuit 41 incorporates, in addition to the
phase comparator 42, a low-pass filter 43, a voltage-controlled
oscillator (VCO) 44 and a divider 45.

The phase comparator 42 subjects the phase of an input
from the mark-period detection circuit 40 and that of an input
from the divider 45 to a coﬁparison so as to output a phase
error therebetween. The low-pass filter 43 compensates for the
phase of the phase error signal ocutputted from the phase
comparator 42 so as to output a result of the compensation to
the VCO 44. The VCO 44 generates a clock in the phase
corresponding to the output of the low-pass filter 43 so as to
outputs the clock to the divider 45. The divider 45 divides the
clock supplied from the VCO 44 with a predetermined value and
outputs a result of the frequency division to the phase
comparatoxr 42,

The clock outputted from the VCO 44 is, as a recoxrding
clock, supplied to a required circuit and also supplied to the
cluster counter 46. The cluster counter 46 counts the number of
clocks outputtted from the VCO 44 such that the track address in
the wobbling signal supplied from the track-address detection
circuit 48 is used as a reference. If the counted value thereof

reaches a predetermined value (a value corresponding to the
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length of one cluster), the cluster counter generates a cluster

start pulse and outputs the same to the control circuit 38.

A thread motor 39 is controlled by the control circuit
38 so as to move the optical head 32 to a predetermined track
position on the disk 1. The control circuit 38 controls the
spindle motor 31 so as to rotate the disk 1 at a predetermined
speed.

A ROM 47 includes the track number in the address
frame, a table for determining the relationship with the zone
formed by zoning the data recording region in the di;k 1 and, if
necessary, a table for determining the relationship with the
zone and the band to which the zone corresponds.

The control circuit 38 controls the respective units
of the apparatus to cause the recording/reproducing operation
corresponding to the zoning format to be performed.

When the control circuit 38 acquires the sector number
indicating a point to which an access is made, the control
circuit performs a process for replacing the sector number for
track number and the data frame number of the track.

That is, in the ROM 47, a table is stored which shows
the sector number, the zone number, as shown in FIG. 39, the ECC
block number, the number of frames per zone, the track number,
the number of the frames per track and so on. The control
circuit 38 makes a reference to the table to read the track
number corresponding to the instructed sector number and the
number of data frames in the track.

On the other hand, the control c¢ircuit 38 detects the
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track number from the output of the track-address detection
circuit 48, that is, the present track address which can be
detected from the wobbling signal.

When a required (to which an access is made) track
number is detected by the track-address detection circuit 48,
the control. circuit 38 detects the reference position for the
track.

As shown in FIG. 40, the track number serving as the
wobbling information is recorded on the disk 1. Moreover, a
clock synchronization mark ie recorded in the address frame of
each track at 2 period of four bits. The centrol circuit 38
detects the fine clock mark inserted into the first bit of the
48 bits of the first address frame (the address frame having the
segment number 0) of a predetermined tack, the fine clock mark
being detected as a reference fine clock mark.

When one fine clock mark serving as the reference is
detected per round of the track, the control circuit 38 resets
the count of the I'S counter 49. Then, the FS counter 49 counts
the frame synéhronizing signal when it is detected.

If the counted value of the FS counter 49 becomes to
the value corresponding to the sector number which must be
retrieved, a determination is made that the sector is the sector
which must be retrieved.

When recording in a predetermined sector is performed,
the control circuit 38 controls the recording start position of
the recording in the sector to be in a range of (0 to 2) t 4

bytes from the timing of the zero-cross of the fine clock mark
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serving as the reference.

As described above, the control circuit 38 is able to
perform control such that an access is made to an arbitrary
position (at an arbitrary position in one rotation) on the track
from the count value of the recording clock in such a way as to
use the clock synchronizing mark which is detected first in the
frane (the address frame) having, for example, the frame number
0 as a reference.

That is, the access is permitted in accordance with
the track and the data frame unit.

When an access to an arbitrary position on the track
is made as described above, the zone to which the access point
belongs must be determined. Moreover, the clock having the
frequency corresponding to the zone must be generated by the VvCO
44. The controel circuit 38 performs a clock switching process
arranged as shown in a flow chart shown in FIG. 38.

That is, initially, in step F10l the control circuit
38 reads the track number from the address of the access point
outputted from the track-address detection circuit 48. In step
F102 the control circuit reads, from the table stored in the ROM
47, the zone corresponding to the track number read in step
F101.

As described above, the table stored in the ROM 47 has
information about the zone among the 0 the to the 814 the zones
to which the tracks having the numbers belong.

In step F103 whether or not the read track number

indicates a new zone which is different from the zone to which
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an access has been made up to now. If a determination is made

that the zone is a new zone, the operation proceeds to step F104
so that the control circuit 38 controls the divider 45 to cause
the frequency division ratio corresponding to the new zone to be
set. As a result, recording clocks having frequencies different
dependent on the respective zones are outputted from the VCO 44.

If a determination is made in step F103 that the
present zone is not a new zone, the process in step F104 is
skipped. That is, the frequency division ratio of the divider
45 is not changed so that the present clock frequency is
maintained as it is.

In the process shown in FIG. 38, a reference to the
table in the ROM 47 is made in accordance with the address (the
track number) so as to determine the zone. Thus, the clock
frequency which must be generated is set. A structure may be
employed in which data in the table stored in the ROM 47 is not
used ( that is, it is made unnecessary ) and the clock frequency
which must be generated is determined by performing a
predetermined calcuvlation using the track number so as to set a
frequency division ratio.

Although the disk, the adaptable cutting apparatus and
the recording/reproducing apparatus according to the embodiment
have been described, the present invention is not limited to the
foregoing example. &as a matter of course, the values about the
format and no relationship with the thesis of the present
invention may be varied.

As described ahove, the optical recerding medium
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according to the present invention has the structure that an
amount of amplitude of wobbling of the tracks is made to be a
value satisfying 10 nm to 15 nm and a track pitch of the track
is made to be a value satisfying 0.74 ym to 0.82 ym. The above-
mentioned values enable a predetermined data recording capacity
on the optical recording medium under a condition of a
predetermined NA and laser wavelength. Moreover, the
relationship between the amount of the amplitude of wobbling and
the track pitch is made to be a value with which a satisfactory
reproduction error rate of address information and reproduction
information can be obtained. That is, an effect can be obtained
in that a new optical recording medium is provided with which
large capacity recording can be realized without deterioration

in the recording/reproducing performance.

Moreover, the optical recording medium according to
the present invention has the structure that wobbling serving as
address information is formed on the track serving as a phase-
change recording region in correspondence with constant angular
velocity. Moreover, the zoning is set in the track in order to
record data at a substantially constant linear density. 1In
addition, an area for recording administration information of
the optical recording medium is formed at a predetermined
position on ‘the optical recording medium. As the administration
information, identification information is recorded which
indicates at least a fact that the recording medium is a phase-
change recording medium and having the addresses expressed by

wobbling tracks. Moreover, recommended information for the

10%
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recording/reproducing operation at the inner peripheral position
and the outer peripheral position is recorded. Thus, an effect
can be obtained in that an environment for the recording/
reproducing drive can be set to a satisfactory state because of
the obtained function for expressing the type of the recording
medium, the function for guiding the preferred recording/
reproducing operation and the function for realizing the CLD
method satisfactorily.

Since the value of the track pitch and the value of
the central linear density are recorded as the administration
information and information with which the track pitch and the
central linear density can be identified is recorded, the
function for identifying the type can be enhanced. Moreover,
the recording/reproducing operation can satisfactorily be
guided.

The optical recording medium or the recording method
according to the present invention has the structure that the
linking section is disposed between the data block serving as a
data recording unit with respect to the track and the adjacent
data block. Moreover, the size of data in the linking section
is made to be the same as that of the minimum data unit (the
sector) constituting the data block. Therefore, the process of
the linking section (the process which is performed by the
recording/reproducing apparatus) required as the rewritable
recording medium can be simplified. Since the foregoing size is
sufficiently large to establish the synchronization of the PLL,

an effect can be obtained in that the function as the linking
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section can be enhanced.

Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to
be understood that the present invention is not limited to the
above-mentioned embodiments and that various changes and

- modifications can be effected therein by one skilled in the art
without departing from the spirit or scope of the present

invention as defined in the appended claims.
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in correspondence with address information, wherein

said track is a wobbling track having an

amplitude amount of 10 nm to 15 nm and a track pitch of

0.74 pm to 0.82 pm.

2. An optical recording medium as claimed in
c¢laim 1, wherein said track is formed of a groove, and a
side wall of said groove is wobbled in accordance with

said address information.

3. An optical recording medium as claimed in

claim 2, wherein said groove has a depth of A/8 where A
is a wavelength of a laser light used to record data on

said groove or to reproduce data recorded on said groove.

4. An optical recording medium as claimed in
claim 2, wherein its diameter is taken as about 120mm and
a linear density of recorded data is about 0.35 um/bit,

it has a recording capacity of at least 3.0 GB.



