relates to an optical recording nmedium such as an opt ) the like
and a recording nethod thereof and nore particularly to an BptYcal disk on
whi ch address information is recorded by wobbling a pr,mmmmﬂmm macri ption
of the Related Art To record data on a di sk, address i m st be
recorded to enable data to be recordedlat a predeternined.gggiti on. The

address information is sonetines recorded by wobbling. An exanple of the
nethod to record the above-nenti oned mobblin§ informati on on a track of a

di sk is di scl os®BTTHY RECORRINGMEDIUM\QND REGWBDENG MEMEQD TEEREQR [ ack on
which data is recorded is i f P e which is previously
formed, The side wall of thgm%?§@g$§o6@'ngag§%$é§8¥allomed to meander) is
response t@;ibhg fAdRSTniOAiQ{dRti on. Thus, the address can be read fromthe
wobbl i ng i%‘ornﬁ?fon. Tﬁerefore, even if bit data or the like indicating

the address is not phevppeséit fiaverdisn rddlates aek andapadicad MRording

;e3de] +Z""#|' ' M +6+T+ OPTI CAL RECORDI NG MEDI UM AND RE THEREOF
BACKGROUND OF THE | NVENTION Field of the Invention The. ntion
i ca 'S

medium, such as an optical disk or the like and 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



recorded or reproduced to and froma required position. The foregoing
optical recording nediumis required to have a |l arge capacity while
maintaining reliability of a recording/reproduci ng operation. Therefore,
suggestion of an 2 appropriate recording density has been required.
Moreover, it is preferred to realize such a matter that the process which
is performed by a reeording/reproduci ng apparatus can be perforned easily,
and al so that conpatibility with a di €k of another type in terns of a

medi um 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
pref err ed aRRTOPALaEE HeaogAing densithehas  ReeRedp@eived-ewr i t abl e recordi ng

medi um havi ng conpatibility with the DVDI%]\/I and i ch dges not conplicate
recor di ng/ r epr oduci ERFeASEr attists PTRIGTFGEIC ASRLIFRMMAUED 81 MebR%e, the

di sk itself h f i 1,NLn : isk in
consi der atii'hoanqugbetﬁééoecc%ﬁpgp?‘%ﬂéﬁt@y%ggfm%%hﬁéﬁ}éﬁ%?%ﬁ% ect of
the presendpda¥ent i &h ibe porfOHneRl B8 APO\@UNBIES ANRG RbRPLEISi ARG Provi de
a novel optical recording nmediumand the recording nethod thereof.” To this
end, accordlithgat didlherfpranseher ivtypeninotermenodpdinadiuvreaaddang nmedi umi s
provided in which a track on which data is recorded is previously forned
and the trapplratuswobbhimequiked: a signal obtained by frequency-nodul ating a

carrier having a predeterm ned frequency in correspondence wth address
i nfor mati on, wher ei FPTa®*aRBfu 5’01""3’%1 %%llth ﬁdeD%‘?‘*g%‘oBPilﬂbt%]f the track is

made to b%le%s\é%kfg ﬂstch lRBM?D:[xfﬂ:%q. {lic%% ]lﬁs%nhéﬁ') ]l'éa.s been developed as
a preferred optical disk for use in the multimedia. A
rewritable recording medium having compatibility with the DVD-
ROM and which does not complicate recording/reproducing
apparatus is required.
As a matter of course, the disk itsalf must have a
function for determining the type of the disk in consideration

of the compatibility.

SUMMARY OF THE INVENTIONM

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.

To this end, according to the present invention, an
optical recording medium is provided in which a track on which
data is recorded is previously formed and the track is wobbled
with a signal obtained by frequency-modulating a carrier having
a predetermined frequency in correspondence with address
information, wherein an amount of an amplitude of wobbling of

the track is made to be a value within a range from 10 nm to 15



3 nmand a track pitch of the track is nmade to be a value within a range
from0.74 umto 0.82 Nm The above-nentioned val ues enabl e a predeterm ned
data recordi ng capacity on the optical recordi ng nediumunder a condition
of a predeterm ned NA and wavel ength of | aser. Moreover, the rel ationship
bet ween the amount of the anplitude of wobbling and the track pitch is nade
to be a value with which a satisfactor%%reproduction error rate of address
i nformation and reproduction informti can be obtained. The track on
Which data is recorded is previously fornmed, the track is wobbled with a

si gnal obt ai ned freguency- nodul.atin carrier having a_predeterm ned

f rgquency i ﬁma%%cg?’gdéﬁe Wit haagrlé 3 ﬁrgfgrﬁ%t’?agﬁ’, tﬁ?&e tagé’a@xgﬁb'f’r%“sérvi ng

as address kQ{xé;é rﬁ{)inogli,@ Jnﬁort?Eg.ép_;&qrrespondence with rotations having a
ular v nfo

constant ang elocity. rmation whi ch enables the type of a
recording nmedi umto bgeifdRVelhbfidied 06016€@mAB1aAY prctictabhPed data
information. The optical. recording nmediumhas a structure that zoning of
the track isesmidingcbapdmitydehatimmoptécabcrsatediay mediasuagétral | y const ant
| i near density, an area on which adm nistration information of the optical.
recordi ng neehdirhics efovmiedeterminadetiratnd yavedenerniafedapesiti on on the
optical recording nedi um and _recommended information for a recording/

r epr oduci nGiUFIEEr ofP QT aLdPn SRR beftrKeen dle GESIRY AF &he ampkitudenal
Fotuct ast it g RSN
0 ok S | e L U A1 e A S

informati on,” va central i heafi densi

recorded oraidftQ#BELOR, WalbeBducdidiNakkes the b&a&&ﬁééh?gg&éﬁ%ncem ral

| i near density to be di‘stinguished is recorded. That iIs,

recor di ng/ rapl qepebdgc i iarosmdtisioanabh elsk tobtagsedini ze a preferred
recordi ng/ reproduci ng condition with respect to the optical recording
medi um and identify Thee yyagki emlwhighofata | dss rerordrd dist praviewdar di ng

a nti | A LR e Ot peavowtar diy
ecor ded | SLRTPadths ity VoI SEnEiY 4 8aahtadef Bh a o gnal
obt ai ned byféerg%ggggsﬂéam#&ﬁgggc&ﬁa&lro hs;irg,gg Bg%@et@rﬁ&ﬁasrﬂﬁgn{:gequency

in response t ess |1 ntor tion 1s provi erern recor

performed ifh s¢ebraammnRaitht Badress iAkbAGatERM, hAG tife WObBBIhdiaMenga data
bl ock serving as a data recording unit on the track and an adjacent data

bl ock, and ash@ddzess siforohtitme is Kkimed sigtcoonespondediget withe t he sane as a
m ni mum data uni;t for constituting the data block. As _a result, a process

for a |inkiTRFaséens dipvE@guitr ERRIEIEoARTT AR &eA0rEh¥ + ABFermItinn Whéckan be
facili . i F i DL -1:. C 2:
acilitat e%tnaﬁﬁ:la&l@% &?gﬁe 8%@“ e@or@ﬁ%é@&lg@ﬁﬁo gzelll:l GElpled QA

Li nki ng Secti"on _ B Synchronizit _ eason of >Set t i ng
Li nki ng Seqldc@Rdéd Rid adaihngeflivat ihEdridaaendi ng/ Keproduci ng Appar at us

BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is an explanatory di agram show ng

a di sk format accor ditheg opbical erdrodtiinegtmegfiutnhbaprae semictmwe rithagan.
zoning of the track is set such that data can be recorded at a
substantially constant linear density, an area on which
administration information of the optical recording medium is
recorded is formed at a predetermined position on the optical
recording mediuﬁ and recommended information for a recording/
reproducing operation at least at an internal position and an
external position is recorded as administration information.

As administration information, values of a track pitch

and a central linear density are recorded or information which



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 of control data for
t he di sk according to the enbodinment. FIG 5 is an explanatory 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 Wdth and a wobbl e anplitude of
the disk according to the enmbodinent. #G 7 is an explanatory di agram
showi ng a CAV format of the wobbling address of the disk according to the
enbodi ment . §oARleg tke fTagkpPhkEHh (5’1“3 ha et dhobdirpra depghenttobean
wobbl i ng addy.ess_of.t.he di sk acc Qping to the enbodinent. FIG 9 is an

expl anat ory SidPaﬂ&%ﬁﬁﬂmlﬁgf?ﬁ%F ame structure of the gobbling address of

the disk according t%ﬁﬂe'gnb% 'I%@%)rdfﬂtﬁrekgoﬁﬁc h?&?&?rj}’ gr aph

showi ng the rel ationship 6éfmeen aftitter a t he e%é@ of 'a data bit for
enabled to recognize a preferred recording/reproducing condition
with respect to the optical recording medium and identify the
physical properties of the optical recording medium.

An optical recording medium in which a track on which
data is recorded is formed previously, and the track is wobbled
with a signal obtained by frequency-modulating a carrier having
a predetermined frequeuncy in response to address information is
provided, wherein recording is performed in such a manner that a
linking section is formed between a data block serving as a data
recording unit on the track and an adjacent data block, and the
data size of the linking section is made to be the same as a
minimum data unit for constituting the data block.

As a result, a process for a linking section required
to constitute a rewritable structure can be facilitated.

(€] Logical Format. of Optical Disk

C-1: Sector Format

C-2: Linking Section

C-3: Frame Synchronizing Signal

C-4: Reason of Setting Linking Section
[D] 'Zoning Format
[E] Recording/Reproducing Apparatus
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an explanatory diagram showing a disk format

according to an cmbodiment of the present invention.



setting the disk format according to the enbodinent. FIG 11 is an

expl anat ory graph showi ng the rel ationship between the C N of the wobble
and the wobbl e anplitude for setting the disk fornmat according to the
enbodinent. FIG 12 is an explanatory graph show ng the relationship

bet ween a wobbl e address skew margin and the wobbl e 6 anplitude for
setting the disk format according to the enbodinment . FIG 13 is an

expl anat ory graph showi ng the rel ati onship between a track pitch and a
radi al skew. FIG 14 is an explanatory graph show ng the relationship

bet ween t he skew marfqgn angd. t%e&%%ﬁlt? CE?%@{&“S%%W% ts%% g'h'g_lé f or mat

according to the enbodi ment. di agra OW ng a cutting

appar at us Lerudird agt vhé Nt dkhacebskindf ¢or ¢hi duboliigepbodi nent. FIG 16
is a bl ock diagram showi ng a wobbling signal generating circuit with

respect to the di skFAGco3 dingnt exphenawirgddientam BhGwidg dantanledgpdanat ory
di agram showi ng a bi - phase
for the disk according to the embodiment.

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

FIG. 5 1s 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
embodiment.

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



signal which is outputted by the wobbling signal generating circuit with
respect to the disk according to the enbodinent. FIG 18 is an expl anatory
di agram showi ng t he bi-phase signal which is outputted by the wobbling
signal generating circuit with respect to the disk according to the
enbodinent. FIG 19 is an explanatory diagram show ng frequency nodul ati on
I n the wobbling signal generating circ élt with respect to the disk
according to the enbodinent. FIG 20 is an expl anatory di agram show ng
frequency nodul ation in the wobbling signal generating circuit with respect

to the di sk, acQqldi @Qrté’ettrl?\ﬁtgg d&ln&nk?ﬁ‘géﬁ%%%[rhgngln eé_ﬁ\l anatory graph

show ng the peratlon fo esi Zi ng wth respect to
the di sk aggddingast o the enbodlnent 7 FIG 22 is an explanatory diagram
showi ng the sector format of the disk according to the enbodinent. FIG 23

is an explanatory drFagr a8 d8owhngkpla@agbfyCinaph 8howdZndee data accordi ng
to the enbodinent. FIG 24 is an explanatory diagramshowing a state in
whi ch an erekatisinsbbp ebetmendantgrdak phsckndotiianeatiial skew.

FIG. 14 is an explanatory graph showing the
relationship between the skew margin and the track pitch for
setting the 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
embodiment .

FIG. 17 is an explanatory diagram showing a bl-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.



interleaved. FIG 25 is an explanatory di agram show ng the structure of

bl ock data according to the enbodinent. FIG_ 26 is an explanatory di agram
showi ng the structure of a linking section according to the enbodi nent.

FIG 27 is an explanatory diagram showi ng the data structure in the |inking
section according to the enbodinent. FIG 28 is an explanatory di agram
showi ng the linking section according to the enbodinent FIG 29 is an

expl anat ory di agram showi ng a synchroni zing signal for a RoMdisk. FIG 30
i s an expl anatory di agram showi ng a synchroni zi ng signal fox the disk

| : ram S _ al i
Synanroni zi ng. ot gnal Tparrers Stcorarns v (ReSEA kRl otk BB Y7

expl anat or Fo A0 b2 N B WHsRI abBEr QL t 6 E 1S tebBaPheddhe di sk according to the
enbodi ment. FIG 33 is an explanatory di agram show ng the zone structure of

the di sk accordi ng ruci l28 eésbaniemltnatdfy didgramashomipgash ory di agram
showi ng change in a wite clock corresponding to the zone structure of the
di sk structure of 32 Kbyte data according to the embodiment.

FIG. 24 is an explanatory diagram showing a state in
which an external .code according to the embodiment is
interleaved.

FIG. 25 is an explanatory diagram showing the
structure of block data according to the embodiment.

FIG. 26 is an explanatory diagram showing the
structure of a linking section according to the embodiment.

FIG. 27 is an explanatory diagram showing the data
structure in the linking section accoxrding 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



8 according to the enbodinent. FIG 35 is an explanatory di agram show ng
the zoning format of the disk according to the enbodinent. FIG 36 is an
expl anat ory di agram showi ng the zoning format of the disk according to the
enbodinment. FIG 37 is a block diagram of a recording/reproduci ng apparat us
according to the enbodinent) FIG 38-is a flow chart of a clock switch
process of the recording/reproduci ng afparatus according to the enbodi nent.
FIG 39 is an explanatory di agram showl ng the contents of a ROMtable of

t he recording/ reproduei ng apparatus according to the enbodinent. FIG 40 is

an expl anageeandi,aggpc@nm@mﬁggtpperat i on of the recording/reproducing
according to the enbodi nent. DESCRI PTI ON OF THE REFERRED EMBODI MENTS An

optical disk, a cutFIgg 3ppa ahuexflamatotyidiagirhn sidwitey tHeSkording a
recordi ng/ reproduci ng apparatus according to an enbodi nent of the present
i nvention #Pratmef kbedesdt idsedrang ¢iol the: eqbsdimeytsi cal Fornmat of Opti cal

Disk A-1: Disk Format A-2; Control Data A-3;. Wbbl e Address For mat
FIG. 36 is an explanatory diagram showing the zoning

format of the disk according to the embodiment.

FIG. 37 is a block diagram of a recording/reproducing
apparatus according to the embodiment.

FIG., 38 is a flow chart of a clock switch process of
the recording/reproducing apparatus according to the embodiment.

FIG. 39 is an explanatory diagram showing the contents
of a ROM table of the recording/reproducing apparatus according
to the embodiment.

FIG. 40 is an explanatory diagram showing the
operation of the recording/reproducing according to the
emnbodiment.

DESCRIPTION OF THE REFERRED EMBODIMENTS

An optical disk, a cutting apparatus for cutting the

optical disk and a recording/reproducing apparatus according 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-4: Reason of Setting Physical Format (nj Cutting Apparatus (C] Logical
Format of Optical Disk 9 G 1. Sector Format C-2: Linking Section C 3:
Frame synchroni zing signal C4: Reason of Setting Linking Section [D]
Zoni ng Format [El Recordi ng/ Reproduci ng Apparatus [A] Physical Format of
Optical Disk A-1: Disk Format The optical. disk according to this

embodi ment is an optical disk on which glata is recorded by a phase change
nmet hod. The physical format of the optical disk according to this

enbodi nent is structured as shown in FIG 1. As the disk size, the dianeter
of the disk is 120 nmaL) Thesedicsk Rednagd Structure constituted by | am nating
two plates each having a disk thickness (a sub-straight) of 0.6 mm Thus,

t he overall disk thickpesyinkifg2sevaioA nechani cal di sk clanmping nethod i $
enpl oyed. That is, the shape of the disk according to this enbodinent is
simlar to that of aC€Dh (EsrpactyBilgenising SHgNRROM (Digital Versatile
Disc-ROM Digital Video D sc-ROWMand so,in appearance. Mreover, a case

whi ch can be used when?i o&ERAGRI Pt Fe&tiRe ridikAgE 8956 ®oci ng apparatus is
perfornmed apnd which acco d and holds the disk is prepared as an
option. On di sk ?ﬂgvgpggg§%€ned previously a track by a groove
(recess). Thg groovegd I der) so : si cal
address is @pressedgéiosfﬂc}ggégg%éﬁu:cgﬁgﬁééﬁggoove is[%/\g%%vgéggmyth a

si gnal obt argrectbysf opeieencpisedul ati ng 10 the addresses so that
information reproduced fromthe groove is frequency-denodul ated. Thus, an
absol ut e address canhdle ePtishckFadnatThe disk is rotated by a CAV (Const ant
Angul ar Vel ocity) nethod. Therefore, the absol ute address included in the
groove is CAV data. Hie WEAEAL AIiskhacgrebiyg te ks Gwberiment He wavel engt h

of a recording/reproduci ng, l.aser heam _the w.dih of .the groove is,ahout
0! 48 i andHAseSoRETH S dnafR a2 shdatiohy ¢ prlale ChERYS metnd:
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



The wavel ength of the |aser beamsatisfies 7. = 650 nm (- 5/+ 15 nnm). The
nuneri cal aperture of an optical head of the recording/reproducing
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 direcfjon of the track is the track pitch.
The track pitch is set to be 0.80 um e operation for recording data is
performed by a CLD (Constant Linear Density) nethod. The linear density is
set 10 be O¢fe didusbas AE At Bntb it iloh 2ebrafucad 2POf {IU drdbvbi fEar
density. In actual, a multiplicity of zoning settings are perfornmed so that
the overal | fgbgle 'c.?-aém'ctea.a Bl & aneabsé L @Agtagt ddherr density. As
described |l ater, the foregoing state is called a zone CLD (zoned Const ant

Li near Densekyyacthdr.eor dabl e area, on which data can be recorded, is 11
formed on the disk having the dianmeter of 120 nm as described |ater and the
zoned CLD i s enpl oye®heAishatsaretakad pit ehChY (Foggtant rAgulads a recording

capacity of 3,0 Goyte on one _side, (one of rec i ng,l.ayers). _As pet hod of
nodul ati ng H%Jt%‘:’ttéxb@e?té%cg'rd ?rﬁg%’ gﬁl ﬁ??%qlesggﬂﬁ%/ﬁ/e%‘%“ﬂfagaﬂy to
t he so-cal l@lge %&g jhatay ks edge recording of data on the phase change

[ |

recordi ng e s performed.” FIG 2 shows the area structure fromthe

i nner periphery sideqkd egthnbet end R-covbeis NEfd RASEY S dthd h@dd1 88 on Of
the disk. The left-hand portion of the foregoing structural view has the

posi ti ons iof theaecaddbhgheprotincingflaske Heak, tiei Wwédtheof itdlet ghaode si de
has the val ues of absolute addresses expressed by hexadeci nal notation. The
i nner nost pks igheatal - 48 g @hdothe sblipgsamplovtade2is akauto 12450nmm) havi ng

diagonal lines is set. to an.area o ich_enbqss pits,are recor . I'n the
forego5_ng enboss ar &3¢ WF&FB‘H@?& O&o\ggg 3ien 5?51:#3“% &i gg‘?t’lﬁ
sinply ca7_}ed /! cksy sahub e addr " Zt(k}gh in
additj _on t{) g’e{tﬁhgf&g')l ﬁg‘%hﬁ%%b%gv% QF%% ?’(?I gl&a{jgtfor F%%dblggc S are
recorded fredBcrdaagyiéprodueingsasputatgst ositis mesolmte @ddr ess "2F200h".
The bl ock (the ECC block) is a unit for constituting an error correction
bl ock and has a strutharoptigahhditk agcerdbng dor tids i embadidgenits enpltiys f or
each 32 kbyte data. The foregoing cgontrol data and the reference codes are

recorded werfTRO¥Rt FRIRFIHGCBEEITS (JaPfothetfY SPfahu BT ™g a 12
master di SC. 59, 8%nf Cof dibn 2t ApPh RBLY FEHIILRY: cdfiferf UH HObroove 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
ym.

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



data includes physical adm nistration information of the optical disk and
so on. Aregion froma radial position of 24.0 mmto the outernost
periphery, that is, a region except for the enboss area is a recordabl e
region (a groove area) on Wiich a track is formed by a groove. Note that a
portion outer than a radial position of 58.0 mmis a portion in which only
a groove is torrned. A recordable area permtted for a user to record data
is aregion froma radial position of 24.19 nmto 57.9 nm The recordabl e
area is an area from an absol ute address of 31000h to | ACEBFh. In the
portions i nmatnetiham tHee di sk oidlablgetbe ahi amedepus£rl20hmn dh@iesamtbed guard
zone, a disk test zone, a drive test Zone and a DVA (Defect Managenent
Area) are flatert eod thee zgned dCIfode esplnyed dedthar antmadk pitchhoth
synchroni zation of a wite clock i s performed when data is witten on the
di sk test Z8@ BR ¥Rl ipRA. 2 TFREHIRT t ERACIEKCT S -0 GBY ER PT¥ ORechiddki ng t he
di sk condition. The driye tfst z?ne I's provided for checking a state of a
recor di ng/ r&PFoBETHYIGAPI2YRTS ) DMA i s conposed of DMA 1 and DVA 2 fornmed

in the inner periphegly s#%@héﬁ &fhﬁfﬁkég%iggddggg\ég gad, d%dtOéﬂPg in the
outer periphery side o e di sk. 1 t0 DMA G have the sane contents
recorded th@Ka®Ation is employed similarly to the so-called DVD so that
mark-edge recording of data on‘the phase change recording medium
is performed.

FIG. 2 shows the area structure from the inner
periphery side (lead-in) to the outer periphery side (lead-out)
of the disk. The left-hand portion of the foregoing structural
view has the positions in the radial direction of the disk,
while the right-hand side has the values of absolute addresses
expressed by hexadecimal notation.

The innermost peripheral side (from radial positions
22.6 mm to 24.0 mm) having diagonal lines is set to an area on
which emboss pits are recorded.

In the foregoing emboss area, reference codes for 2
ECC blocks (hereinafter simply called “blocks") are recorded
from an absolute address “2F200h" in addition to data of all
*00h". 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



13 In the DVA recorded are a result of detection of a defect in the
recordabl e area and information of alternating sector. when the
recordi ng/ reproduci ng operation is performed by naking a reference to the
contents of the DVA, recording! reproducing can be performed such that a
defective region is avoided. A-2: Control Data The contents of control data
which is recorded in the enboss area as reproduction-only data as descri bed
above are shown in FIG 3. Each of 19%2bl ocks forming control data includes
16 sensors (1 sector = 2048 bytes: the sector format will be descri bed,

| ater). Thpadfeseliiser soads tosed pix shaeanfomn ool réadithat e ¢drtaorat i on
about the physical format of the disk is recorded in the first sector
havi ng a sdetariminides physigad sdministhavion iafeematwiomeiibehe|gptical

manuf acturing i nformation of the disk is recorded. The foregoing

i nf or mat i oAlfk andodala and code data whzch can be recorded by a

manuf acturer of the disk.in_a free foropat manner._Iln sectors having sector
numbers 2 to 15, a ¢aFFf#SP EFOEO‘?)fardilﬁﬂ?p?ﬁﬁtg'Pﬂa?Fﬁ%oaPE‘ Fectied. The
contents of,| I h yisd cal r i | C in the
sect or hav%lrl\{é i éqgglg?%%#ﬁbgf@g %ﬂeasﬁ%%dﬁﬁ%x%g%frtsgégtﬁé?g%th t he
byte posit hpsa aitd at Recotidae 2bgidt qa §rodwe aseg§ n whiienbgokrdaesand part

version are recorded at a byte
formed by a groove. Note that a portion outer than a radial
position of 58.0 mm is a portion in which only a groove is
formed.

A recordable area permitted for a user to record data
is a region from a radial position of 24.19 mm to 57.9 mm. The
recordable area is an area from an absolute address of 31000h to
1AQ0EBFh.

In the portions inner than the recordable area and
outer than the same, a guard zone, a disk test zone, a drive
test zone and a DMA (Defect Management Area) are formed.

The guard zone is provided as an area in which
synchronization of a write clock is performed when data is
written on the disk test zone or the DMA.

The disk test zone is provided for checking the disk
condition.

The drive test zone is provided for checking a state
of a recordiﬂg/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 ¢ formed in

the outer periphery side of the disk. DMA 1 to DMA & have the

same contents recorded thereon.



position o. 14 As the book type, four-bit data is enployed to record the
type of the disk, for exanple, a read-only type disk, rewitable disk or
the like. As the part version, four-bit version information is recorded. At
a byte position 1, each four-bit data is used to record the disk size and
the m ninumread-out rate. The disk size is information of the type of the
disk, that is, an B-cmdisk, a 12-cmdi sk or another disk. At a byte
position 2, the structure of the disk 13 recorded. At the foregoing
position, the following information is recorded: the nunber of |ayers, that
is, the disk has a siragtke |IDMpereSbrdet Wre arredudtabf | drictibhust W e,
whet her the type of the track is the parallel track path or a opposite
t zack pat h, defietthem ehenoecdrideblyparesf anfieinfommation| efledtebrateirizpopss user
data area, recordable user data area and rewitable user data area or the
like. At a BgetoposiWhennti® Gespsding/rsRradering Recratinniisgpaeferimed i s
recorded which includes four-bit informati on of tgg | i near densit/y and t he
r e

track densi P¥ PG AaEREGIGNCH) LA CPRECRTS R Lalbor¥ifhg TEG°T M enbodi nent
has the |inear nsi ty ; i C i 0 : recor ded
t her eon. Tv?e%m\c/eéeuoc;slitnésC%‘il o@rﬁ %%tr gg%%g tsii]lggs{?hzl‘4 t[% %P%%%ﬂuesfgﬁgéggai%nata area
al | ocation, jwhid&y Si xteen bytes from byte positions 16 to 31 are used as a
reserve. At a byte position 32, the value of the CAv revol ution 15 nunber
is recorded. Six bytas2froronybd Pposations 33 to 38, six bytes from byte
positions 39 to 44 and four bytes frombyte positions 45 to 48 are areas on
whi ch recommended i nfbererntents af qentrpitdatan@aichelodiecprded sk dhe | i near
velocity and a third linear velocjty ate recorde re ctively. The first
Fhear vl ofRBgeS Sra) AR PaREI4T LY ST, et et abPoS ikt at o

pr edet er m n?pll ‘?{?v%k%&jsona nunber of CAV. Since the rotation of the disk is
performed a the V, fhe linear velocity varies depending on the radi al
position. In other werds,of Ne2r Blbels EOgkind roleESI NAes ihbeudéaar
velocity. The first linear velocity which is a linear velocity at the

radi al posi sensord (24sevtamean2048 |hytesr vehociecyont fadmat]! wadl e end of the
recordabl e area shown in FIG 2. The second |inear vel oci thi S_a linear

vel ocity at FsRFedHdaFeTbn FPe4ls AACEPTS Predsed 3§ W edBI itS -0 -nunber

of the CAV, that is, i near; I apty L ot iate
position in the recorfuga I{gaf‘ggshgutrﬁsﬁe?%’oﬁ%%%hpﬁﬁ(%&nietgp%}&]o% tEE;?/lgl S a
l'inear vel ogity @Al readi@a ReSkhe Ofi@f 88cfap axtavan?raeob%tc%m Ae@fbdreql ution
nunber of the CAV, that is, a linear velocity at the outernost periphyal
position of a regi onThaaiswtell katinge ada¢atam nuhbeyrbowanataaturing
recommended infornation, recommended val ue of each of the peak power, the
bi as power ARECEINEiPBAQL fdifeAisk ihhderqsded heTheatorBgH BadnEPIHEPRI on

(the Ilnearige%é¥% %X{alth(%%ggdggka 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 recoxrded.

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.



Since the disk according to this enbodinent is rotated 16 at the CAV, the
| inear velocity is raised toward the outer peripheral side of the disk. To
realize the CLD (Constant Linear Velocity) recordi ng nethod under such a
state, the frequency of the recording clock is changed in correspondence
with the radial position (which is a Zone to be described later). Since the
above-nenti oned nethod is enployed, the optinmum val ue of the

recordi ng/ reproduci ng | aser power variaa between the inner periphery and
the outer periphery. In actual, the optinmumvalue is substantially linearly
changed. As recommengieckhealbder efpd h&oht+risit daeaond enpdoibar €o | ezt
velocities, mnimum internedi ate and nmaxi nLm val es are I ndicated as

gui des. An thezypk bO%hdytiek, f famespnpleos teod-dflyt dype4disls, nade to be a
reserve area. Physical format information in the control data indicates the
type and theevprirapéal difogar theslde t he di sk. The recordi ng/ reproduci nq
apparatus reads the foregoing informatign sq.that the . ,

recordi ng/ r_epr oduci &% "J%p&tagfu‘ée‘?ssw&bl go‘l’b" eVt W RIPEAHILAS atel v
perform a, reeccoarrdgidng/repr oduci ng operation. A-3: Wbble Address Format The
di sk accordlfng t0 fhis enbodi nrent has groove areas except far the enboss
area, the groove aregs NakBIpbs AGKH Wi edrraruPligy kY 1§ oidmRd By
wobbl i ng grooves. The wobbling grooves express the absol ute addresses.

Ther ef ore, tdmrdeehe digy sdpeoandithg appinat weadsowblratee obitaidisk
information including the absolute address or the |like by extracting
signals 1Fizsodsed atgonoof Hehestype of thShBLER, dthathas gram\Besmhen t he

disk is driyen. FI S sho an_e | e.aof the structure of the groove of
the opti calX%ﬁ%k%f@ﬁ‘ﬂi%ﬁ%t?ﬂ%&;‘gﬁbgﬁhnt. As schematically shown in

FIG 5 (a), a spiral,pre oML 2 4l r eyl 0 i e area of
in a disk 1 accordi n}é@tao%?sagﬁé&g?ngh%engg ?é‘g%{?%nw?gdmg;i]?g\éi nner

periphery touwaydedlt SpOWhar rBesdPRl Yob e idie tRE B 1owisgi {dormdEidnnat t er
of course, the pre-groove 2 may be fornmed into a concentric configuration.
As shown i nid-lzt@coBdéd) , tiei ohrber ipdayérd | thehl &5 gathevdéskthrsy @of , t he
right and left side walls of the pre-groove 2 are wobbled in accordance
Wi th addr esSNHCOLR¥RT GTHIUTRAFS | ¥, 34Ut |1avsE BEEWGTWIEd FARERST (the s de

walls are atgy%%gdtﬁeo ERARITE Ble BRLE0O! SLICROMa Gy Al aCBppESRANALDG, L0 2

wobbl i ng si ener a i N accordance w resse portion

bet ween t heyAQ,aGREEhY @RV ASL 2t tyPeNBE dHa Qaﬂef%ﬁﬁl&de@aﬂ@e igpoesor ded in
the grooves 2. Therefore, the track pitch is the distance fromthe center

of groove Zidexr tlhea cardagr refordabladpacenatgr evee #hd Aswshboale msekG 6 (a),
the track pitch is made to_be 0.8 um The width of the groove (the Wdth of
t he bottom9hx RER2 0IL tthe §ibBve 2) is made to be 0.48 um Therefore, the

Lt of the ot 00ve R L phSOBte HIBD P RlebEn) i o8 ik FIG
g\g)obb' ing) dehsdefi PedRDracd AP ind1 Y8 RulBl{ titde b shom the FIG 6
' 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 um 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



18 The disk 1 according to this enbodi nent has a structure that the wobble
anplitude WWis 12.5 nm The anount of wobbling of the groove is

i nstantaneously enlarged at a certain cycle of interval, the enlarged
anount of wobbling being a fine clock mark to be described later. The
wobbl e anplitude in the foregoing portion is, fox exanple, about 25 nmto
about 30 nm One track (one round of the track) has a plurality of wobbling
address franes. The wobbling address fr¥me is, as showmn i.n FIG 7,
sectioned into eight sections in a direction in which the disk is rotated,
each secti omup®engia reeby@edegnent (segnent 0 to segnent 7). one servo
segnent (hereinafter sinply called a segnent) includes 48-bit information
mai Nl y constituted byikhkyteds dromebyt pesdtivebhil ng péy =hcibytegnerdm has
360 waves_ I n each wobbling address frame serving as each segnent (segnent
0to segrrenth'FF,P%FJWd-l?BFégr%\ﬁé fRd f Eure bYbes ok biise 4ppsittionsbb$ etalat a
i's FM nodul géed. The above- rr.ecﬁ{i oned Gfsx%in Clgck mar ks are fornmed_on the
wobbl i ng gr 88vBT&t2TOR8 SNl EPCATIeRsess IpEOTAtIOBS fheh HS&r dikerke
clock is ge b s Lt n I r recording data is
perfozmned. ﬁ?gg{:g‘%sﬁ))é ?géé%lclc}é‘éwfm‘f s%gg ?g‘?% ﬁ:tct)lr:{'ggf i?xﬁeeargﬁ.’s?%oﬁ% f or med.

Therefore, hzeftédordeakreddetiaeeyformed per segnment. Each wobbl i ng
address frame serving as each segment (segnment 0 to segnment 7) has a

structure shown in FMGe first 19ngar tvedod48tpi is vinllilneny welbrcdzy &tane, first
four bits are conposed of a synchronizing signal (Sync) indicating the
start of th&afbbbiRAsdtanr s 4 FaMt aTpEedstermineds Farptwrion nymbertan i s

bi - phase data_whigh f 4-bit data wit gchannel bit. The fol I ow
Four by s 1 SRV | d0Pe; HRDARIRORN (o) P Lo BPRGOmEA |56 dheahbhy 2
luralit | . : st WSk, T

ol | o ny ¢ Shnt v ra o oy AFi et RpRHAtad o [ Pallad Isdtlon [0 | o

the absol ut etheeinesgsoncidiaadiak. pdditibal Hevéfigineauendi L sdadivenb&i e
segnent nunber. The val ues of the segnent nunbers are "0" to "7"

corr espondi Ajet Hinstke linemevelocity thdchedaentlineaThuelosityt e shgnment

nunber is a value i ndi%?ti ng_the position_for the_cixcunferential direction

of the di skFaHt POFEEIPhPL * PR tReaRfeayitheals volPEity A: B {8R34en bits
in the finaL,R0o5d i QR Pcfzcé:.k}%b bg{éygsh%qqrﬁsf.{d_age, an error detection code
a

(CRC) is fornmed. As describe ove, the Tine clock marks are formed at the

same interval on thernohdddond 2gEEHSvellbai®y .idlaClifesPons crisyade of the
fine clock mark. In each wobbling address fxanme, 48-bit data is recorded.

One bit is, radizgheasitioiicE 48, mexql espredéterstned reweliticar nurer) odnong
stanals havi pg G et o 0o N o iy e tepet St iatly the &% X1 St

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



Assum ng that the optical disk 1 is rotated 1939 tines per mnute, the
frequency of the carrier is 93.1 KHz. 20 As shown in FIG 8, in the
wobbl i ng address frame shown in FIG 9, one bit is allocated for each four
bits of address information for the fine clock mark. That is, the fine
clock mark is superinposed on one bit of four bits which constitute one
cycle. First one bit in the unit conposed of four bits is a bit including
the fine clock mark. The residual thre¥® bits are bits which do not include
the fine clock mark. An enl arged shape of the bit including the fine clock

mark i s shawnehd cavl, v 1Rkl Ove e ikl Gis 8raifedSbowdrd Rhkhgutégure, a
waveform serving as a fine clock mark FCR is included at the central

posi ti on opetiphatallasiiée dfenpehdiskhe Shapealdfzemehedend Rgoaktade groove 2 on
the disk 1 is forned such that the wobble anplitude WVof the portion

cor r espondliean Vehecitnke recosiirmmetioR wadamsuahtarsdadel yteal ar ged t o,

for exanple, about 30 nm In one‘%r?ne 12 fine clock marks are recorded at

i nterval s bFeqURTEY¥ B tshe FsEPERHY Qék(%518?§?98§ I (FOIEPSERNIRAIS are
recorded in,gne.rotati gne.tr .. The fine c]ock rk LL cl ock
which is ggﬁ@?g?ﬁhr %ﬁ%?#%?l'%%%aé#%fk ﬁ%fkﬁ°ﬁeth%q%%5%F8F%§? epr oduci ng

apparatus)lggg”Qe made to be information indicating the circunferenti al
position nore precisely than the segnent nunber. The frequency of the
carrier of each of dfndd tthdakBoves-mentabned aRithed i dEmpdoyedeagte data. Each
data of, for exanple, the track nunber or the like, is bi-phase-nodul ated,
and then fertigewrcyahwe tfatdg. raerrding/ geprndacing wolssire gower vaties\Wave, 21
t he frequency of i ch has been nodul ated. A-4: Reason for Setting_of

Physi cal FPoFHASPTRES RASI-RETIRMGH: 3Bf Hife HEEK BRICANGTHg b0 tantyal,

s set ae WS TN BENE 4RGP LRERPy MRanite BT nor b
descri bed. rdhfimgasgvatiest BE tHAFrBE | ChedondOafa AN dt AendiPear density is
0.35 ~rmbit and the wobbl e anplitude {MWVis 12.5 nmw |l now be descri bed.
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



Initially, the values that the wavel ength of the | aser beamsatisfies ~, =
650 nmand NA = 0.6 as showmm in FIG 1 are considered. Moreover, an
assunption is nade that a recording capacity of 3 CGoytes is realized in a
di sk having a dianmeter of 120 mm Thus, a calculation is performed so that
a fact is found that a track pitch of about 0.8 armis required to realize
3 CGohyte. A preferred linear density is_considered when a CLD recording
operation is perforned in a state in whch an assunption is made that the
track pitch is 0.8 arm FIG 10 shows a result of neasurenent of jitters of
reproduced datfespondang ots thiengsatd@tsivbbBbed Biathé afrodvesWaheR dre track
pitch is 0.8 um A solid-line curve shows a result in a case where no
crosstal k taksk isl deévenhil e one-dot-claimline curve shows a result in a
case where crosstal k_takes place. The state in which crosstal k takes pl ace

is a state in which 8&Fa 3 $howsanexample| 9f tdeoF BB BIFea of r th& H@oxeent to
a track whicg st _be ipspected. Thereforge.. data reproduced fromthe track
Whi ch nust Bg'i sﬁ@gf'%'afc ?‘a?ﬁ%o%{ﬂ@gr Qi ﬁmasr’rﬁﬁ‘ﬁf’db‘?e‘btr'oséfal k conponent.
The state i ' rrql%g,tna- e ce IS i3, ptALe J igh. data is not
recor ded on&% eatq;?gglglg jacenflLKt%ﬁi('hZ ?%gbk \Aﬁ?ﬁgﬁfrﬁsete rg()%s%gﬁ ed.

Theref ore, ﬁﬁéﬁdﬁ@ll?ofbbﬁ@a i hOaN gyl agka WY GR HUSis0a LBeRREiRfl tdoes not
contain any crosstal k conmponent. As can be understood fromthe foregoing
figure, jittkis efbodimentndneaséimztieoastrompitdl ynher pediipbety otowardar d | ow

densities froma boundary which is about a linear density of 0.35 ~rmbit.
In a porti okt PURBF cReTIRhery nddrthfefoFR Ok é S0d5ab. 3Rsanmptter [9fiters tend

to rapidly |ncreas That | eqgion of the lLipear density.to about 0.35
bt 12 SeBrefrecugiin T d FhePeriomed ipPEE CBRRekYi4e density it
as rai sed as¥agdLRlfonthe linear density of 0_35 unmbit is set in this
enbodi nent . Thén, an anount of the wobble anplitude is considered in a

state in which the txachopnt &h FI6.058 (b andchhes |4 eak ideDpidnldrgeld. 35
pmbit. FIG 11 shows the relationship between the C N Carrier/Noise ratio)
of the woblWievatberéef arbenrighit tand hwebblsidenphilside the pre-groove 2

are wobbled in accordance with address information. That is, as
will be described later, the side walls are allowed to meander
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 uym. 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).



As can be understood fromthis figure, the CNis inproved in proportion to
t he anobunt of the wobble anplitude. That is, in proportion to the anmount of
t he wobbl e anplitude, the error rate in decoding the absolute address is
i nproved. In 23 proportion to the amount of the wobble anplitude, the CN
deteriorates. Thus, the address error rate deteriorates. If the CN is nade
to be 23 dH or | ower, the address errqp is made to be a value nore than an
al | owabl e val ue. Therefore, the anmount "of the wobble anplitude nust be 10
nmor larger. On the other hand, FIG 12 shows the relationship between the
skew margi n of the \Wiehtldskddrasserdinly ttoe thim umibadlimbhe Kokl e anpl it ude.
That is, alimt with which the address can satisfactorily be decoded wth
respect to SATEFEIR® $hatnthe iabbda ¥Plikeddi WK iss 12R6whm. | tThes apoefier abl e

As can be understqQod fromthis figure the

tsEva ﬁrgsg?lr(?%\élv‘é?% . %aifbgsl:%%e{@ﬂ% Hhodiita8FanerRustghBREaEgdas iatude e~cceeds
wobbl e ampyor Eube T8 F0 Bra T AL A KnZRF S HIBH Rt R SRBERHD
ampl i tude Witige midex! fabe <1248 aAhieR Lsedpic! dileduoiid g devesdent i oned
ge. en the anmobunt of the wobble anplitude is determned®asS descri bed
above, whetihethe/rfaregoig pgaradknpld clioef eRafplép abodd BPRORL absyval ue is
consi der ed. OAIImsl'o in this case, the skew margin is enployed as the
One track (one round of the track) has a plurality of
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 %o
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
(segment 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.



estimation function of the address error. FIG 13 shows the rel ationship
between the track pitch and the address error. FIG 13 (a) shows a state in
which the track pitch is snmall, while FIG 13 (b) shows a state in which

24 the track pitch is large. The axis of ordinate stands for the |level (%
of the address error and the axis of abscissa stands for a val ue (degree)
of the radial skew. Here, the width cog%esponding to 10 % of the address
error is the skew margin. In the case own in FIG 13 (a), for exanple,
the skew margin is about 0.9, in the case shown in FIG 13 (b), the skew
margin i s about 1.2In AdecAf-bt wobblingprfidress framd,i fires, farebskew
margin deteriorates as to the track pitch is_narrower. FIG 14 shows skew

mar gi ns wi t3FS SSPpRETeq QL &r PO IORAZ NG §iNeL . (R IndRALratie thegure, the
skew mar gi n_det eri.or.at es en_ thg trac itchis de.narrower_as conpared
with a pgrtﬁtc?rf i R%V\H?ecr‘fopﬁ,gl?? ac rﬁlsfcﬁr! e'abgiﬁ? %‘.aulgﬁbﬁ% SE}\_A%EOPHFé?gPt can
be under st qad (hat 14 *ﬁ.ghségr%ag% Lhagk %thn&htl'-ﬁi@tlﬁ%ta Qi8R 4 Al though

the range fromO0.74 armto O. armis
channel bit,

The following four bits form layer information
(Layer) indicating any layer among a plurality of recording
layers or the layer structure of the disk.

The following twenty bits form the track address (the
track number) which is the absolute address on the disk.

The following four bits indicate the segment number.
The values of the segment numbers are “0" to "7" corresponding
to the segment 0 to the segment 7. That is, the segment number
is a value indicating the position for the circumferential
direction of the disk.

The following two bits are used as a reserve. In
fourteen bits in the final portion of the wobbling address
frame, an error detection code (CRC) is formed.

As described above, the fine clock marks are formed at
the same interval on the wobbling address frame .

FIG. 8 shows a state of the fine clock mark. 1In each
wobbling address frame, 48-bit data is recorded. One bit is, as
shown in FIG. 8, expressed by seven waves (carriers) among
signals having a predetermined frequency. 1In 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.



perm ssi bl e range as the skew margin as shown in FIG 14, the nost
preferred value anong this range is about 0.80 Nm That is, as
specifications capable of realizing 3 Goyte, it can be understood that the
specification of this enbodinment that the track pitch is 0.8 um the |inear
density is 0.35 pmbit and the wobble anplitude WHL is 12.5 nmis one of
optinmum speci fications. Therefore, thiggenbodinent is able to realize a
format satisfactory to realize a required recording capacity and obtain
reliability in extracting the absol ute address fromthe wobbling groove and
perforning a data de@éd?ﬁa’fbﬁé‘r Efforfrad® the wabkding adirmss frame accor di ng

to this enbqgi & formatted, as_ descri pe bove can sati,sfactorily be
driven by agg%‘g%%‘ %gﬂ'rée)’prodl&ug’ilﬁglsaﬁg‘z?g?g% Vﬁlrl Eacc‘:lbn%ﬁﬁ:i bi"FFt with, for
exanpl e, a DiiFEM;ingo0RIOLA 280 DREASE EieC RNt Syofy e el S
identified in the élcr)lntorol ddg!ta. As dglsi?ri%ggp ag%%g, tsﬂgatt &géké%gtcneand t he
linear denstlyciaimfarkass PUsdrGabos&d Mt oh8f PItTRIE @8ui NbiGeNtHOLndat a,
recorded as information of the recording density at the byte position 3. As
i nf or mat i oncotistitmtbooke tgpdeat the byte position 0, a fact that the disk

is a disk having specifications that the track pitch is 0.8 pm the |inear
density is 0.35 um bFirgh®nehbitiobbltheanpit (qQemeosed iaf LoRrShbats i ks @aused to

be identifigd. As.a.matter qf cours t he bogk type may al so function as
i nf or mat i ongﬁ" t’t{’q;vﬁfj&ﬂgtﬁl? %&P?céﬂ“gﬁ M3r¥an Tg‘x? Fégm‘}rtaﬁi reqplity &reg pe
optical . di ' [ Vis c track whi ch dat a
w il be rec%%te hﬁgﬂp‘?évﬁuéﬁglé‘%%%% ggﬁi ép]%g%e@%ﬁ%ng%%r Sgg‘?’é‘ﬁ‘g regi on,
the track ishagbirednuibit anslgadlg Ankakned vk Ratency sHBEN! & ig the
carrier having a predeterm ned frequency in correspondence wi th address

i nf or mat i onlewat \polobiomefs 1Gi n§. adsadboessin wher fikdumen eswhwsfoedn i n

correspondence with the constant angul ar velocity. Further, at the byte
posi tions 3%LTG482sracHRferdeski Faki bh igcluded faty #he sertral and third

| i near vel ocjt..es is.recorded. aresu7.t of this, a fact is expressed
that the di2®HEC8r Fntéwt gat%ﬁi gfér‘?ﬁgglgﬁrént enpl oys a peculiar zoning format
to ?~e descr~hed | at@je tshab8abt afednldr Shd® JElRad tg i pear
density of 0.35 ~rrr1bi?. K so the aaboge-manti oneg st reuctﬁ?ﬁ%;%sgsﬁt he

di sk to be isldfvrmbdesudhathathehdlivabbis dmplnirutieddyota thet potkasicording to

t hi s enbodi nent .
corresponding to the fine clock mark FCK is instantaneously

enlarged to, for example, about 30 nm.

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,



[B] Cutting Apparatus A nethod of cutting the disk having the

abovenenti oned physical format will now be described. A process for

manuf acturing a di sk conprises a so called master-di sk process (a nastering
process) and a di sk working process {a replication process) in rough
classification. The mastering process is a process for conpleting a netal
master (a stanper) for use in the diskjworking process. The di sk working
process is a process for mass-producing optical disks which are replicated
products by using the stanper. Specifical the so-called cutting is

Ly
performed thetFEqrescErohghichchas baencrodiakatede steps of coating

photoresi st on a polishe | ass_substrate and exposjng a forned
phot osensitive fil nf\‘t'g aq}%gp B%ﬁse;t&lf‘ﬂa?P&’hﬁF g oove are forned.

In this enbodi nent, e it Gtk I S¢p Jed | portiop, correspondi ng
to the enboss area Eg‘gt%@séﬁcé?zl géltg&ﬁéfcﬁ{l% ﬁ%%#&%ﬁ%ﬁ%n%oggg Xe is
perforned bpbSaf@nkl 99 £ 8SRLEEH R4t Qpbhe. JHPRY M HAwHp kndata in the
enboss area is prepared in a preparing process called a pre-nastering.
After cutt fogedaingbEornanpl stedas alepredbédraboredand caesbeainapsidaidi ng

devel opment or the like is performed. Then, 27 information is transferred
to the netaffeck ftheseby vwifldr nexdpgpldescelibed y ocasting, so that a stanper
required to manufacture di slétsﬁg‘}/ replication is nmanufactured._ Then, the

stanper is used to TPaNGAEPC it tZAGK iRIFOn 18 ¢ SiHtstibet 12y, for
exanpl e, ap_lnj.ect.io t L Or ik eclin Llmis forned
t her eon. Tﬁ%}r‘#& f)‘rsogég 2?1&?%1%8% e %ﬁ%gﬁgéﬁ'g&#en% &grgguﬂ%nd shape of
t he di sk i giperdsr pedass:rdiat,. fi nal products are manufactured. The cutting
apparatus, for exanple, as shown in FIG 15, is formed of an optical unit
70 for irradiati ng anitasanyhetahe oralaegl tisst shestwaadbngkhha¥i tige tlheer
photoresist to thereby performthe cutting; a driving unit 80 for rotating
the gl ass BeAstSa&iefyds 2qrid 680 simyad- BhotebSi R§ shovn 6@ F&F- cbrAi& ti ng

i nputted data jc{no re%ﬁrdi ng _data and contralli na t‘gga optical unit 70 and
the drivi ngRH%erEs: oeret%gf:(:a?n GRSERB T hdSr Pofat eetady FE8PE sour ce

72 which i 0 ; I ; ; Skk |

nodul at or %g %A%% Bfoé cgr%’g)élgg?% ﬁ%ea?(%n %% azﬁﬁ'ggeﬁe mlde?n&%?%é(fr’?%%m t he

| aser - beamsmuirce 72 in accordance with recording data; an acoustic-optical
deflector 74 (AOD) for deflecting the |aser beamemtted fromthe

| aser - beam sour ce 72hisy Bespieiationaispdifiongedi gmaihataapfasmiss f or

bendi th tical i f th dul ated b { itted f t.h tical
et | octor SRR £ ek PYEY Ba ARG o - AR A eRE FOAALGE boam -

reflected Pyy prism75 to irradiate the nodul ated beamon the
phot oresi st surface of the gl ass substrate ?1. 28 The driving unit 80

incorporates a notof wlefe@ied Olfidatgdéheityl dsscondiddraiewidn arcipG 82 for
generating an FG pul se for detecting the rotational speed of the notor 81,

a slide notegor@3ngacpetatdongis rerfbased sitbst sgate 7in iwhitheamnadi al direction
of the glass substrate; and a servo controller 84 for controlling the
rot at i onal 2&@@FoRfig RdRpElAt FheahBathdischdas Mt ™83 and the tracking

of the objective | eplssjqoaggov?so aOIP:'esult of measurement of jitters of
reproduced data at various linear densities in a state in which
the track pitch is 0.8 pm.
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



The signal - processing portion 60 incorporates a formatting circuit 61 for
addi ng, fox exanple, an error correction code or the like to source data
supplied from for exanple, a conputRr so as to fo~'xa input data; a logic
calculating circuit 6?_ fox subjecting the data supplied fromthe
formatting circuit 61 to a predetermned calculation so as to form
recordi ng data; a wobbling-signal genfiating circuit 63 for generating a
wobbl e signal for wobbling the grove; a marksignal generating circuit 64
for generating a signal for formng the fine clock mark; a synthesizing
circuit 65premiowslyi mgcerdediion g8tragk ddjecent ttoeaopragiaiwhiotiunettobe73 and
the optical deflector 74 in response'to a signal supplied fromthe

synt hesi zi 3§seestedt Bbergfafegclatp fapseerceb from sy pisackgvhiceh geistt o t he
| ogi c calc§latin circuit 62 and _so f.orth; $%d a _systemcontroller 67 for

control | i n§% ABSERGES EORTHS 8r C8A HRd 283 T HEn SF S TEBPPR R e
supplied c Keims n t L. C I rk Y s tting
appar at us, @%es%%ﬁe%%cg%@oﬁ%ekkg%%ﬁsgéﬁ% }1%%% O%§ga1%;{%t?0€.g{\gh The gl ass
substrate ghtatif fRNstestdc gl ee U@laeki h¥jackntWeb | t1as @Bk Skhfe notor 83
to slide the glass substrate 71 in such a 29 manner that a spiral track
is fornmed atsa I didspectedied Thepefors,t datahidprotiheed atim éheotrddle gl ass
substrate 71 is maintained. Sinultaneously, a |aser beamenmtted fromthe
| aser bean+bégh crist2bpsingnesked derHaes eomiigharnecrgastedk nodul ator 73
and the optical deflector 74 so as to be fornmed into a nodul ated beamin
accor dance “RPf*¢MHe recording data, and then irradiated on the photoresist

surface of the gl asg.s t j LYE: Thus, the
photoresist is expoégdy%g l{eﬁgﬁﬁz‘éﬁaroiggkg%go%anggé%%d?e?%gzg%fa and the
groove. Onjibger R nbaNthcricheefdyitleadat papidiiphifiha tdireRitiOh €&FARCE 1 ON
code and so forth are added by the formatting circuit 61, that is, data
such as coabvoderdsittaesr fadye al bRendasyi hi¢lk ire@bprded drinehe éebiisty @fea i S
supplied to the logic calculating circuit 62 sgo as to be _forned into record

data. At tPrPhd®Pi0ni cHt GQUPPFRPHIAY HBigh{dSs 14Rear |densdFyY opFRaedst he

record datg LS supplied.tao th iving chycuit hr h the synthesizing
circuit GSB'ﬁé‘mﬁg\t}'i’ nﬁltcﬁerrgu??g%é-‘ocg%%%i% J{’ﬁgggsb%'l c%ﬂ%&oﬁﬁf dtor 73 to
turn on the.sai At the bl indarMhdgs Aly WBI Shod BI.Bs MueinRe 1505 "B ddireq
accordance with the record data. Al a bit timng at which no pit is forned,
t he opti cakegbstuliat elew It sheonittadrised Sinas the dendityndd a$fraidedt he
cutting timng for the groove area, the synthesizing circuit 65 synthesizes
a signal c8f reassdddengthe 1inear dansdrycRt MR ¥RApkhits 68tf 1o rivhiife

mar k- si gnalam%a Lc?nre%g__i ng circuit 64 with a signal transmtted fromthe

wobbl i ng-sirgnal~genérating circuit 63, that is, a signal obtained by
Irequency 30 modulgés NGint BRoEDS QfUt Re AAHHASS afP) Afude i§ UBPAY ddIBdSame to
the driving circuit 68 as a signal for formng the wobbling. The driving
circuit 68igontstalte imavdehi ché tradkl pioch 43 008 caitdnduehs| yimeart ur ned on
for formng the groove. Mreover, the driving circuit 68 operates the
optical deférsityr i¥40i 36 nedpdhse to the signal supplied for the wobbling.
As a result, the laser beamis allowed to neander so that the portions

which will be exposB¥tdY pjArs ddegrebitlonshdPuBpHIeeP the 9/Result of the
above- nent calian,.: ex { C e i t

grooves/ e %@E?Pgigér eﬁfr{(%roﬁrsggoscﬁgt %gﬁ%ir%g?dsgéétarﬁgot%(h%gi %R%C%%Pégnce W th
the formatamoiigidgedevel opi ng, el ectrocasting and so on are performed so
that a stanper is manufactured. Hy using the stanper, the foregoing disk is
manuf act ured. The wabbidm@ppesundeatstgedefadn nfpisi fiqune ,68hand/N his mar k- si gnal
generating circuit 64 provided for the purpose of formng the wobbling
grooves i nthRigivied fneprapostice tridhesapauntj Of Kby YRbbdeSarpbitnder| G 16

shows an exanple of the structure of the wobbling-signal gen~r ating
circuit 63TH3lr i§endP RTIRPTERED VISHERRNE Y YN R T‘Bg Bi Fﬁgpfh ooves.

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



A. generating circuit 11 generates a signal having a frequency of 372.4
KHa. The signal generated by the generating circuit 11 is supplied to a
di~iding circuit 12 so as to be divided with a value "15". Then, the result
of the division is, as a bi-phase clock signal having a frequency of 24.8
RHz, supplied to a bi 31 clock signal having a frequency of 24.8 KAz,
supplied to a bi phase nodulating circuit 13. Myreover, the bi-phase

modul ating circuit 13 is supplied with2827ZP (ADdress In Pre-groove) data as
address data. The bi-phase nodulating circuit 13 bi-phase-nodul ates the

bi - phase clgregosti itRd the osidune BEViKierobB1vi dnpliikaddPl ¢hedayyg suppl i ed
froma circuit (not shown) so as to transmt a biphase signal to an FM
nodul at - i ngleteriordteks. fThusowhe, atdeedsMenrwdul ctiendeteribatess i s suppl i ed
with a carrier obtained by dividing the signal generated by the generating
circuit 11 and havi Ag the Wécf&enégedfo Pe224 qRPIWLPHeR, Wdleyaddresyy a

divider 14, the carriger having a_frequency of 93. The FM nodul ati ng
Gl rourt 15 FFBE En a0l B 0 YARE CHHER Gha, | ALEe Ry Lo YEed] vi der 14
with the big [ | SHpR! igd i = Eﬁﬁul ti,ng . circuit 13.
Then, the ERP%%%%F%t%ﬁ% C|rCU|FEoE§%3%%ﬁ§% g%€§$%@§ sﬁ%ﬁép,nﬁﬁ% is, as
a wobbl e sijgpgbrcontaining the absolute address to the' synthesizing
circuit 65. AS a result of the above-nentioned cutting apparatus, the right
and left side wall s caf théeogreaotien?, afIc.hé2 dsisdwsl the exdXatiedshypbbl ed) in

correspondence with the wobbl e signal forned by the freguency nodul ation.
FI GS. 17 amet¥eenHdWw shkeexeandia of the wybbbﬁaa;éirgisgnamd dikepampert fafom t he

bi - phase npdul at.i circuit 13. |n this exanple, when the preceding bit is
o, P 507866 Sl arbfitias:”; Rbi hn Ao i narish PRITH (ARNES R 32
shown in F : Whi t LRng,-Di 1$.1, ~ 10111" havi ng an
opposite phgge;%é}%%%gkgg¥ﬁg;$ﬁ HSE%%?P%gk?srgﬁ%cgigg %sséggg g%nchroniZing
pattern. Thacsymailcdnbzi Qe ALkELH {IRVNC) I6 & pregucawrl tfa® v ch does
not appear by the nodul ati on and whi ch does not abide by the rule. As shown

in the figekes mamyinofisthergdata bits of the absol ute address data (ADI P
data) is bi-phase-nodul ated so as to be converted into channel bit "11"

(when the previous @fiafitPoivpdeEstpodyLrogothis,Fdgqutd hsy SEPEUBATGHnnel bit
i 1). "1" | i i t i nt ir. 10" th
5D ARy 45 AL S eeh R o

whet her coppersion to either of the two patterns depends on the previous
code. That is, "Wave Form' shown zn FIGS. 17 and 18 shows the patterns of
t he channel bits 1 andaOresndlt dhathel abbandsndpmctdoh; gh drefekradd 0 st ands
for a high level, Either of the two patterns is selected_in such a manner

that the f8FeYRR P G rRhS SMBbHEYUSE. IAPTHGWR i BnF| &0 §B1S ( he FM
[P 2 1Sl SHABIEY BB i B 0T Pk B a1
or FIG 18j5 included in the above-mentioned range.
When the amount of the wobble amplitude is determined
as described above, whether or not the track pitch of 0.8 um is
an appropriate value is considered.
Also in this case, the skew margin is employed as the
estimation function of the address error.
FIG. 13 shows the relationship 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



That is, when the channel bit data (the bi-phase signal) is "0", the FM
nmodul ating circuit 15 outputs 3.5 waves of the carrier in a period
corresponding to the half length of the one data bit. The 3.5 waves of
cazrier start at a half positive wave or a half negative wave. 33 when
the channel bit data (the bi-phase signals is "1", on the contrazy four
waves of carrier are outputted in a perd od corresponding to the halt |ength
of one data bit. Also the four waves of the carrier start at half positive

wave or half negative wave. Accordingly, when the channel data bit "00" is
suppl i ed tthetr KEREMBISEGH| &8 i kRF 96 r cThe 23si af cordidwsengeands fiorhthat a bit
"0", the EM npduy| at i circuit 15 out puts seven waves (= 3.5 + 3.5) of
frequency ]ﬁ"ﬁggl &%1 &{]aﬂeea‘f‘#eéspﬁff% Gy Fggp?ﬁﬁﬁ R4 Pjaé‘fll'?éal ERBRES of t he
data bit. Mhen ¢ nel bit,y 11" ji.S.S | ied, the circuit outputs eight
waves (= $°£ 3)"%@% ﬁgagg%@(;\/ orirfoaa?alfe?dol?lalv\gg%f" When the channel data bit
"10" or "Ol" is supRlrbedeid GREhCEHIUIGRERIEY 1419 008 8f Bide aligreds 5 Waves
(=4 + 3.5 =3.5+ 4)1: 6f frequency nodul at iloén) wave are out p&ttgasThe
carrier hatirog idete eRe@nirgdh. 931d Az cabé cdhdvr sHppic.ed 3t Qal hefdiM
nmodul ating circuit 15 corresponds to 7.5 waves. The FM nodul ating circuit
15 corresgeatple o thet akew Rargio jermrate *70 59 Waves the eage isboworimeven or
ei ght f~Ce%uenc$/_ nodul ati on waves obt ai ned by shifting the same waves by

[

6.20 % Afifest?i(Rd LheEKeePRREED oFS @RRUELT rh¢rs corresponding to the

channel data O and.the_channel, data J1,..starti at _hal f, positive wave and
hal f negative vvaveArse(s:%rérc}fef \}lélpﬁrgér]%odgcfﬁtoﬂné%%rﬁrgg%e?hetlbe?es\?ﬁegugagqjdhal , IS

sel ect ed. JELGri AN tSROUE A BeaPadk (Hitfc'heﬂk'%o%gw ation wave 34 thus
outputted fromthe FMarodulating circuit 15. In this exanple, the first

data bit is nmade "@Icanis idhpwehanae|madatias it seBpdet "0 varl\buéh respect to
the first channel data bit "0", 3.5 waves of carrier starting at the
begi nni ng tparktpitichiest hehhahowpoir- the fagueme they skeeamrgdinect ed. As a

result, the carrier is ended at the half  positive wave. Then, 3.5 waves
starting WEFRTIHESRA Y’h‘?fégtgﬁ \Féa%\%lté’thelgerfaéiet SFTOPYEF 38s FEBPAYYS t he next

channel data,bjt. Q% T SV f ene ul,at v W th respect
to data bi €n0$ pftrglgglgg'?”elld'.%ﬁDg{)% %L%t%% giyi%r%g;nﬁg{)h |rbt ! 181@) foll ovvspt he

data bit "0". Sincerdm5tn@y,estofarhrnngbetddtsodithat Othe Gregepeadi ng to the
previous data bit "0" are ended with the half negative wave, a carrier

starting wradktgigcchali$é pomitt Ov8Oviave i s sel ected as four carrier waves of
the carrier of the first channel data bit "1" corres&ondi ng to data bit

"1". Since the foufliRoegh shechanfreIfrglt 3-BF v £o 4r®2 dffdd Rith the
1207V Dbk Pt S UL LR MR e PR e e 5 e ected
process i poPerfiri@dedOvdi@t aflory 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
enmbodiment that the track pitch is 0.8 um, the linear density is
0.35 uym/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.



waves, 8 waves and 7 waves of carriers corresponding to data bit "1"
(channel data bit "10"), data bit "0" (channel data bit "11") and data bit
"0" (channel data bit "00"j are formed and outputted in such a nanner that
the carriers are continued at the boundary (at start and end points). As
shown in FIG 20, this enbodi ment has a structure that the length of the
channel bit is an integral nultiple of 35 1/2 of the wavel ength of the
carrier in any of 7 waves, 7.5 waves éﬁh 8 waves of carriers. That is, the
| ength of the channel bit is seven tines 1/2 of the wavel ength of the seven

waves of carriers (fFeRfEskyareRRiiag 5A Whire SrPafimanty@nd: faematted af t he
| th of t i ght f. i f dul at i . Th
Fongt b of R ooy HE ey TRy e R PR b A Ser e 0 o

ei ght tines : ﬁ%@ s 116S camkad + d1yiA f e e of the 7.5

waves of ca?%?g?wﬁ t isi}gglr{r%ggflr%gnf?g?%temf}cl)%ﬁgaﬁ/&do\rét@%o%’? lra‘]gr’t Eor end

point) of tme-lkoxphaserimedihad asbcahaanehe idnteftdaste dh@ PErRaZ §ls0- Cr 0SS

poi nt of the frequency nodul ati on wave. As a result, the phase of address

dat a (channslentiifiedti) thadcomatolofiathe FM . wave=are nade coi nci de

w t h-each other. ~Chus, the boundary portion of the hits can Pa.s9_ly be

di sti ngui shed. Ther ADAescEibethadeyedethe ttitgfkopiteh @anddiheskingdra bit can

be prevent eéj. ﬁ a_result. the address informagi on can easily. accurately be
K

repr oduced. i : nd points
duced i SreniRSaPRERTCAY RETBRLIMIHAFTAbHPR It COREFRL H4F2end poi nt s)
of data bit h IF0tf& OS5l RE) the fr

nodul ati on %acggqggr%egg‘gﬁéﬁ %gf%rg?ﬁ Sg‘%}er. %igﬁr%ﬁﬁﬁw SLC%EJ}%én be
gener at ed igbsi¢§Bnazmanner that the edge of the frequency nodul ation wave
is used as a reference. In this enbodi ment, by the way; as shown in FIGS.
21 (a) to 18 (d), when inlfiermdtaiorebfbthe datok typé X' thdabmtd @Pasitied"” (data
"“0"), MO (data "1") or "OL" (data "1"), a fine clock mark having a
frequEncy HgRefathdhath&her A€y andtRl ARVARY fIRAPICAEFEIUs thrk fhef
address information. s. .36 synthesized at, the zero-crpss Rpoint qf the
carrier at T gﬁc%% it lfsy?m‘?c’ﬁa/’p&hﬁt ib‘fﬁlﬁge@ﬁ%\%eﬁs lg)lt—’g %‘?}h’etsﬁé‘gt F{’l% dat a.
FIG 21 shquppie D18 udbWR! 1ha%l Bond i 1€ BLosk E@rﬂésiaggegfi@d.every four
data bits. The synthesizing circuit 65 synthesizes a signal supplied from
t he mar k-si gnal genersaki mgteer cufi todrsd 0 theebawibypesingpadldd HantLeaguency
modul ati on wave) supplied fromthe wobbling-signal generating circuit 63 so
as to generdgt oG HgN Witk yhichi kher|aptizgel gdigk capebefidpntifiigd. per four
bits. At this, time, .the fine cJ.ock.mark .is jnserted into the zero-cross

o i of t HERobir (515 PPEYEN G hoi a5k DATERS & AEEBOHIRTES ERe. cont er
(the swit chiag, POk hi ngl 22kt ) dh I 5 it.
Thus, fluct lfatro(%lli r?lt% eagagrr?)ﬁﬁque o?%cﬁfe fi nseoé: oc%u%ggk can Iealerge)duced
and t hus t iphabenchatigeckesbrdimpiegsn) \thee tdetiecidobbied reigiteacy

nmodul ation is performed by the above nmentioned FM nodul ating circuit 15
such that tshanal ei@dspdi By stiisquency readulhsiee haalcarréeudmyyingya- 5 9% when

t he channel data bxt i.s _zero and . when the fre uen%s élbifted fromthe
central fr@FGERESFIReA ELEgUGREY LRCURGTROPICRCH Yikh address ( he boundary

ion of ; A0 hg O hagne! i c ary
Phe 1 requedbsSrislibnd sha YotniS ol "S0RPiad 35 adile A nkORmAR S6002 BP0F6. °

the channelfodaé@ il lcoPbspdtRicdibaw it JtHeABoRSANY a.lﬂiﬁu@ﬂ' efdiedieyr oneously.

The insertion point of the fine clock mark is not always the zero-cross
poi nt. The fine cl ockrehack dts thapeyiaposedions a3 pabnt 8 pfrddeantnagdency
modul ati on wave having a predeterm ned anplitude value. As a
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 bhe described later to realize the CLD method set to



37 result, the level of the fine clock mark is raised or |lowered by a
quantity corresponding to the anplitude val ue. Thus, a phenonenon is
realized in that the detection thereof become difficult. However, this
enbodi nent with which the fine clock mark is disposed at the position of
the zero-cross point of the frequency nodul ati on wave real i zes an advant age
that its detection or identification fz@mthe frequency nodul ati on wave can
easily be perfornmed. [C] Logical Fornmat of optical Disk C 1: Sectox Formnat
The J.ogical format of data to be recorded will now be described. In this
embodi nent , tbaelnapt densktit @fsPi 3utradbhy. 32 Kbytes. The cluster is used as

a unit when data is recorded. , The 32 Kbytes correspond to the )
above- ment i oned ECC B8 KktheREo¥e aioned cHHIGHIge cendktess thecd bk toas

shown in Fl 2 dat.a .of Kbyt e. (,2048 bytes) js extracted as data for one
sector, and“fhd én:f]% 98y?éa2t0\7'2‘¥h§‘a i 58%’3%*'%8(5{ S’Xtﬁ If‘%?%o&nécg% H9 The
over head inglu address (an address generated or read by an

addr ess gengka??%%%?§§g%%giéircuit 35 to be described later with reference
to FIG 37), an erronggetecti qute9ng Agyardetecting an error and so on. Data
of 2064 (= 204S + 16) bytes in total is data (one sector) in 12 x 17t (=

2064) bytes forned i Atoettael bifneustingntha dEH«E h2®indi theabosata f or one

sector are collected so that data 38 in a quantity of 192 (= 12 x 16) X
172 bytes sHeWRLINed: RBY$iGRr £ormat orddi pOY Rp d&SEO € internal code (Pl)

igg a 16-byte exter nglt code (If?o)(3 ar %gadgled.to the gatg irn the_ quantity of
x 172 bytes such”tREI T e *CoAAAAE UL & S & BELFEe? TN the
horizontal anfh ¥eihlkeal-Hdeprbolss 93 RAELLLEY process) and a disk

working process (a replication process) in rough classification.

The mastering process is a process for completing a metal master

(a stamper) for use in the disk working process. The disk

working process is a process for mass-producing optical disks

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,



Anong thus-fornmed data bl ocked 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 si xteen sector
data having No. O to No. 15 so as to be interleaved. 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 and having a quadtzity of 208 x 1B2 bytes is, as shown
in FIG 25, sectioned into two sections in the vertical direction so that
one frane i dnfonmationt éd byargiferyed thatthesoetdhts@@8céry) Hor2ekdmplw) dat a
is formed. A 13 (row) x 2 (frame) linking sectjon (data of link area) is
added to t hElPERERGRF tdRE  0FC el BafEANATrareERHISG FooranwipcEures dhsles. More
accurately, ,a portion.of fhe |inki section data for 26 franes is recorded
at the |ast b@fP?%c&;éWOﬁE %WSFEF@%%de'descri bed later with reference to

G oL The other pagLhonis SierBeoed Aelifo haadlsals |, AESREALCRLYIS o

Moreover, a 2-byte frane’synchronfzing signa s furt her o the
head of theoflabydanf capELERlA by \StEr ex%ﬁgl@?tﬁd indat8idPmeRR8al 6AMEd S

made to be 93-byte data as shown in FIG 25. Thus, 221 (row) x 93 x 2 bytes
in total, thake} ssndat aefbectaingl dikmfior fédided rdreeons fTitamgda process

for working the substrate into a required shape of the disk is
performed so that final products are manufactured.

The cutting apparatus, for example, as shown in FIG.
15, is formed of an optical unit 70 for irradiating a laser bean
on a glass substrate 71 having the photoresist to thereby
perform the cutting; a driving unit 80 for rotating the glass
substrate 71; and a signal-processing unit 60 for converting
inputted data into recording data and controlling the optical
unit 70 and the driving unit 80.

The optical unit 70 incorporates a laser-beam source
72 which is made of, for example, a He-Cd laser; an acoustic-
optical modulator 73 (AOM) for modulating (on/off) a laser beam
emitted from the laser-beam source 72 in accordance with
recording data; an acoustic-optical deflector 74 (AOD) for
deflecting the laser beam emitted from the laser-beam source 72
in response to a wobbling signal; a prism 75 for bending the
optical axis of the modulated beam transmitted from the optical
deflector 74; and an objective lens 76 for converging the
modulated beam reflected by the prism 75 to irradiate the

modulated beam on the photoresist surface of the glass substrate

71.



The foregoing data is nade 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 descri bed
above, one c~.uster is constituted by 16 sectors and one sector is
constituted by 26 franes. C2: Linking Section The foregoing data is
recorded on the disk 1 at the cluster unit. The |inking section shown in
FIG 26 is disposed between the cluste¥8 and the cluster. The I|inking
section is constituted by 26 frames, that is, the size of the linking
section is the same The @hbving unht Shdneorppratsfed BALOE: dor The | i nki ng
section is inserted |nt$§the ortion hetween the 32 Kbyte clusters (the

bl ocks) . | FoLAELRd thgi 91’7 t5a¥?rﬂ&'n6“p5§rﬁ2|ﬁ§rp8? Pratdd9aert e end of
éféiidb?,?n%“ﬁ%@t#ock FRERES if) Eedidy, Sor o b A8 #1557 Of "he
ifyngg[ gnl i;s'lgﬁg er t%@;f@lﬁféllh&ﬂgetr@ gtlB§s| édﬂ‘s‘t‘%ﬁtéeﬁ |G t%@démfafont ents
gure, data is sonetinmes record
predet er m @edett e oXstheldlaas aidbsFrte;dah@.a Heevpocdbh®dbller 84 for
controlling the rotational speeds of the motor 81 and the slide
motor 83 and the tracking of the objective lens 76 and so on.
The signal-processing portion 60 incorporates a
formatting circuit 41 for adding, for example, an error
correction code or the like to source data supplied from, for
-example, a computer so as to form input data; a logic
calculating circuit 62 for subjecting the data supplied from the
formatting circuit 61 to a predetermined calculation so as to
form recording data; a wobbling-signal generating circuit 63 for
generating a wobble signal for wobbling the groove; a mark-
signal generating circuit 64 for generating a signal for forming
the fine clock mark; a synthesizing circuit 65; an driving
circuit 68 for driving the optical modulator 73 and the optical
deflector 74 in response to a signal supplied from the
synthesizing circuit 65; a clock generator 66 for supplying a
clock to the logic calculating circuit 62 and so forth; and a
system controller 67 for controlling the servo controller 84 and
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 angular velocity, as well

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



is sonetines used for controlling the | aser power. The types of ~0 the
frame synchroni zing signal will be described later. FIG 28 shows a state
of the linking section which is formed between the clusters. Data such as
Slicel PLh data and data such as frame synchroni zing signals SX1 to SY7 and
the like are, as the linking section (the poxtion follow ng the |inking
point) which is forned at the head pori%on of the 32 Kbyte data bl ock,
recorded on each cluster. Postanble PA*and postguard regions are forned
next to the 32 Rbyte data bl ock which is the main body of the cluster as

t he |inki ngasaer it eheppeal itgackoie fioghedeat te predkteruipedntyack t he rear
end side of the cluster. Slice data is data for use to set a tine constant
for bi naryPéGGFn‘éhﬁépFBﬁuE%"cPtd’é’Pa?fvﬁﬂq glpss Phsirateght aSfor reproduci ng
t he cl ock. "‘éﬁ {:or the frame synchroni zing signals (frame sync) SY1 to SY7,
any one of 8ta¥ft0 4 is selected and added as described later with

reference to FIG 315im9%?néd?fsl§gjé'sﬁ]is@§, BQ%flle%{ththofréuh%h%a?.ﬁséP-r final

data and returning the polarity of the sign I's recorded 1 e postanbl e

PA. The pogkairasshice ap 2¢ aa loedabs PalzisNghi Qe €h8dopt idaAr mowll &foar e
gener at ed because.of eccentricity of the disk, the recording sensitivity of

t he di sk and smd dthe dhtiqwukidpfdrdtdmdiasduastticobef bormed\datbi ag
interference of data with a |link area on which data will be recorded next
even i f th&8odalatadberfi Hy adcartanesiwitbnthe racergéng Aatdesapibtltey at er .
The postguard_is ,recorded such thar only_eight tes. over| next 41 data
when’no. 1 aF6r4faieds 3p1 G BiRtobRRy DaPE Rt s SO BR5B<tR I | bed
later is OgbyhenellRB5S¥OLHN QREI 6. SiggRa!, €Y HhbtbBedidVylig @i‘{;&?é&‘%a
signal for establishing the synchronization. Final tour bytes®of the

| i nki ng seghkoni @ite iABadédiede( wESerheddatDraddutte egitstre .Recor di ng of
informati on on each cluster is started at the |inking point. Wen the
recordi ng exceeds (Ouethapsherhbaid nikthegippitntdaliy o giitichythe, exts
recording is conpleted. Wien recording is $erfor ned, the

recor di ng/ FEPFHRIICANGOLT rand so38o%kh dTretdiRf by FRpr RITEHEIpPHHiFs to be
d i bed t t | t 4, byt
opa. | 1 acSLt dEne Ty Tade R SuBE, Bu M PRE B Bl BopiaNe bl ey [ 08 °

positions fefofi@ohnthdeenboldk ar&a idndupplidyte bhodlogdet aadeer aliagged. | f
O byte is selected as the DPS as shown in FIG 28 which is an enl arged

vi ew, 14-bgieclitnié2dat aas soabideformeda ipteiteaurdi dataont of the first frame

synchroni zing signal SYl of the forward |inki ng section. rtoxeover, 85-byte
link data is added £b BimdG gtofhigh cheting oHhheqsSFapres okt

Synchr oni 2L 00 el ¢ Y5 S kGl L3R 0od | QA0 REUriAy HLrdBP¥es are
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-



is added to the position in front of the first frame synchroni zing signal
SY1 of the forward |inking section. Mdreover, 53-byte link data is added to
the position in the rear of the final franme synchronizing signal SY5 of the
rearward |inking section. El~rther, when 64 bytes are selected as the DPS,
78 42 byte link data is added to the position in front of the first frame
synchroni zi ng signal SY1 of the forwarg |inking section. Mdyreover, 21-byte
link data is added to the position in the rear of the final frame

synchroni zi ng signal SYS of the rearward |inking section. As described
above, in asednbiatriowy whehabsmlurel addedss Ise BPIAHUPRLY sthe|ssanecdobyhe he
recordi ng/ reproducing circuit 33, the positions, at which |ink data and 32
Royte data BFORKNREIFEEEr R PoafeStMmalgd@r LOHHNg thy. wabblifggyy -Ehation is

recorded. on_a phase-chapge, di sk epeat L rding_of t same data (for
exanpl e, thgr’%‘r’%ﬁ% c@&’;ﬁgﬁ?oﬁq ﬁoﬁécrg;%%%e §%§l§'%fd%}dugﬁg?ﬁe satr?ga portion of
the disk Ca@oﬁﬁiﬂcﬁx‘éqgtﬁ . tdthed BESHML rdrii® ng'ék%t' 9%.t%r®o§5r,v\%{é:h IS
eval uated by the nunbér of repeated recordi ng nunber of tines, cah be

el ongat ed. &rfeend Rrbuit Néd Rpepated die bpxecaRidehattdr e igerespdaen of
the recording timng can be pexfo~C-nmed simlarly to the conventional
struct ure_ €eo3thdr=ignaBysappldedz oy thegwabbEamdy f Aane penslit,t thenhadde
cluster/sector is added with the frame synchronizing signal at _the head
posi tion thepabfis pdladeddta meanderespfthakethd RPCtARAS | Migki by

section. The_types of . the franme synchraoni zi ignals are SYOto SY7. FIG
29 shows thgxg%/%fittﬁr élmft £ Pgﬁﬁx%?ﬁfﬁrgﬁ#gf% signal for a ROMdisk (for

teﬁggpleﬁb 2 r?/er?t RIGr\lfb Wi £N-&AA +CRIMALd RIbbvBEndSEdntht Bpd it idinSKeREELI NG tO
portions corresponding to the grooves/emboss pits are formed on
the glass substrate 41 in accordance with the format.

Then, developing, electrocasting and so on are
performed so that a stamper is manufactured. By using the
stamper, the foregoing disk is manufactured.

The wobbling-signal generating circuit 63 and the
mark-signal generating circuit 64 provided for the purpose of
forming the wobbling grooves including the absolute addresses
will now be described.

FIG. 16 shows an example of the structure of the
wobbling--signal generating circuit 63 for generating the
wobbling signal for wobbling the grooves.

A generating circuit 11 generates a signal having a
frequency of 372.4 KHz.

The signal generated by the generating circuit 11 is
supplied to a dividing circuit 12 so as to be divided with a

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-



43 the recording / reproduci ng apparatus of the present enbodi nent
described later. Also the ROM di sk has the structure that one sector is
conposed of data in 13 rows (lines), that is, 26 franes. Mreover, the
frame synchronizing signals (SYOto SY7) are added to the' head of each
frame. Note that the ROM di sk has no |inking section. Frame synchronizing
signals are set in each of 26 franmes gijarting fromthe | eading frame as
SYO, SYS, SY1, SYS, SY2, SYS,..., SY3, SY7, SY4 and SY7 as shown in the
figure. On the other hand, the structure of the frame synchroni zi ng signal
of the di skle®esrignay having & Erdmukingynet i 24 . $h&fm, i supgpllGed3o Otd-sector is
conposed of 13 rows_(ljnes), that is, 26 frames. The frame synchroni zi ng
signal s (SRER$% Mo} ating Sddelit d d-heMPERRVST &herb¥-phese modulatipge
l'i nki ng segtion.,h a size.corresponding, to,. one sector. In each sector and
the |inki ng-eetd 22,1? FHRR1dGH %%h?‘g#ﬁg"s?dg‘ﬁéﬁsf%rpe‘es'gﬁf’ﬁe Lfatraops 26
frames staggdgsf gepathe leading frame as SYO SYS, SY1, SYS, SY2, SYS, ...
SY3, SY7, SY4 and SY7 as shown in the figure. Froma viewpoint of the
sector unit, in theriROYidpaks@nsbduhatdhskeiaeeokdi Neitenbbesnedtigdicgent, the
types of the frame sync are the same pattern (arrangenent) including the
| i nki ng setheé dri~phasa qdleskl suppl icde fabwVvichareividered 2switiht thie Anrlre RAM di sk
can be reproduced by a reproduci ng apparatus adapted to only the ROM di sk.
That is, t%Rta SYPBHIRG fFoRpPF LAV taliept hows ) os? \ast e trausnyddMadbik i s
arranged suych that en the_eight franme synchroni zi ng signals SYl, SY7,
SY2, Svz, é\f“f,e §W‘,“¥£\FE éﬁd%\f‘%dté“r%ﬁ’a‘bq {5 heltenth row to the thirteenth
row of the data bl e rde, t Qgg t; <d i.S.qt:she head
portion of the datg%ﬁiockrfséﬁfﬁgﬁgggu%o 3t92%8§ﬁ¥%8d§g$ﬂ§§§#%§e, t he
ei ght franeitsyacbannicd Bgtsignblby aieidiny edel Hida geRkra¥an ryothdat the
head portion of the data area following the Iink area can be recogni zed by
t he reprodisfergtippatizicydt H Gnd3havimysthen fegqupicy of 3T2. 4 IRiaewith
synchroni zi ng_.sigpals SYO to. SY7. although the frane synchronizing signal
i s two-byt® g, "théY gt T ddenths SAETIHRAIFOMIZ PnErAUREY Pg 32 bits
(4 bytes) %fqakﬁg data already converted into channel bit data is shown in
this envoodi'ment. For exanple, four types of states 1 to 4 exist in SYO
Data of a state is @l @ﬁtﬁgdwéttingﬁwﬂb_@@w £ flichal, - mui\alddeiné S
m nimzed when addition to frame data in a quantity of 91 bytes (see FIG
25) i.s perdroiaedsupdlied fiwm shleedleiiaiatld witladdedbasphawe faigmal
synchroniz~.ng.signal. C-4: Reason fvr Setting of Linking Section As

&

descri bed sSApE¥éed tfem thR| Mirrhesei Befyiatingegleitifaddng Bittar 6he FM
cor~' espondi.n 0 ector. a_resul t. of the .aboye- ti.oned format)
a0 at Pl RE-BERE MoresBamh PP ra%h, 5302 LE Y, Racoartot ner

the followmng e ts ca n sect’

function SRLKLAGs AhaANcaheAdidk BRE Aldo1RiBda gy UEr e8i g@dion with recording
or. reproducing clo;.k prior to“perform ng recording or reproducing actual

dat a as tkgnethasieing theseftores,. the |inking section is required to have a
sufficiently large size to generate the cl ock
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 freguency 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



45 for use in the recording/reproduci ng apparatus. In general. the PLL
circuit for extracting a reproducing clock has a sonewhat |ong tine
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 determ ned
size of the |inking section corresponding to one sector is a preferred
length in view of generating the cloclgy That is, the foregoing length is a
preferred | ength when the disk according to this enbodi nent is reproduced
by any one of various reproduci ng apparatuses (for exanple, the DVD ROM

pl ayer) orstdwa LinkEIG.Silfi¢ewhile MWhaoki vige geetedindidsitt e ) zeoomanvaespondi ng
to the one sector, also the signal processing systemin the

r ecor di ngllFadngdaeierRpospharehase te wat rshgunr &e EI&.pdif b% mmployepl éxat ed
process. That is, the process for reproducing data is Eerforned such t hat

: R
data in orfdesE¥RCRIANZENE SPHEHYr netie Ry EPFERLTIRG BetFemr i SYE 1 ¥ ned in a
bl ock as shown in Fl 25 t sj ze .of e linkin ction_ g not one
sector, ddta read Qart(?r%rﬁ vélllis%(h idg,gsi llrll&%l agygte épu?ﬁ’ ttr}’se namﬁijlzﬁa{faho% a8§e sector,
shifted iniacHuasdd otCahi&SANEhEIriR the [inking section. As a result,
the circuit structure and the operation becone too conplicated. This
enbodi ment havi ng tase shbwncinintet bjuidsg "Onkehrheedhtarbits oEnshglered as
data for one sector is able to sinplify the process for omtting, for
exanpl e, ddsaluet aaddrgssodatee (RPER| drfadedsi bh-phasertadalatedeor @actand a
process for gener at i ngnt he |i section data when the recordin

nki n Gt g
oper at i on B8 CRRY$HSfednto ohpnngt 8% i g ‘FOFRRR hse PARYKOLE CHRBRRY to this
enbodi nent,_.realizes the,el t - G ' i.C ne division into
a nul;iplﬁgftsLog égétﬁgnsg?gﬁbgggdg%ﬁégﬂghe zé%ﬁhgg%o$%p. Wil l now be
described. As shownjienjfl&he 3Hatat b disSleoneeptdl NaLhochdseiepRedi fpnt is
sectioned into a plurality of zones (in this case, m+ 2 zones fromthe O
t he zone t(whthethe prévibes zdra@hel cbitedsr 4) oor r'gjdrodwhen deittea prégsond ng t hat
t he nunber of data franes (the data frames are different fromthe address
frames des®anpped Rit Asrdierence to FIG 9 and are units of blocks of data
described with ref ggge to FIG .25), per, . track.in t 0.the zone is n, the

nunber of data fra eF FRETFEON erEe-fB?ﬁ of et Q‘?’? BA*EERE. Then,
simlarly daBefad Ui +88 PREFLAN! E6aPET impler b | Sii%e FOANNWHRGE 9f data

frames mcrgases by one as conpared with the adjacent inner peripheral side
zone. |In tFIesmm i’ hendone, slidwe rtgbpittafrndadbh thamhanhsel {bits 1) apdd that in
t he outernost peripheral zone, that is, the (m+ 1) the zone, the nunber of
dat a framsgchsthatt I( gtandg forha higle leyepr apkt Hegtands heox adhaphposition at

which a cgpacjty af . (n ~: franes can be obtaineq at the innernost

per i pheralqgf'?%éalﬁol&gggi?f/ t&ﬁ‘f‘i EHO I RAYHEE NS o TS TRG 1S Y Re 2pPWBus zone.
That is, radi ik d I bheiggrpcity of (n + 1) franmes can be
obt ai ned t&?%h@%?%%%@a%ﬁ%%g%yl wﬁi Chll S the sane as the innernost

peri pheral |inear gdenshdwh iid Fhe. Oid,hendone neiulaeind aFiirquainisfor the

first zone.
frequency-modulates the carrier supplied from the divider 14 in
correspondence with the bi-phase signal as shown in FIG. 17 or
FIG. 18.
That is, when the channel bit data (the bi-phase
signal) is "0", the ¥M modulating circuit 15 outputs 3.5 waves
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.



47 Simlarly, the start position of the mthe zone is the xadial position
at which the capacity of (n + m franmes can be obtained at the sane |inear
density as the innernost peripheral |inear density of the O the zone. Wen
the d.i Mk 1 accozding to this enbodi mrent has the dianeter. of 17.0 mm~, the
recorc~able area fozned fromthe radial position of 24,mmto 53 nm tl:e
track pitch of 0.80 pmand the linear density of 0.351 ~rmbit, the
recordable area is zoned into 81S zond3 fromthe O the zone to the 814 the
zone, as shown in FIG 33. In the O the zone which starts at the radial
position of 24 mm @, C [+QN ). franme per
track is each increasedk&ﬁeﬁh{rﬁ%ngggaéi% %g?é‘f%ﬁ@g&%?&% ealgggﬁ. As
descri bed 'alygven the sontipady nfodr hased er ThidLdtilfet Batp@reesaat 8r is
conposed of 26 frames (data frames). Therefore, the nun%er (= 1) of franes
whi ch i s ipriedenterkspendand ordei Bahhdengohbef anealiaea sl ealsdan t he
nunber (= 26j of the frames constituting one sector. As a result, |arger
number of AEn&SUEMRVSS PEr HRRY GATEASR $H3¥&r atinhalf pRsdtiveevavepasity of the
disk 1 ca:}?ag egl aég’ed. The above-nentioned nethod is called a Zoned CLD
(Zoned Co nfe¥ resr YBEhsity). Wen the CLD nethod i s~enpl oyed, the
frequency of the cli rgﬁﬁilw %@g!Mh@%&%ﬂﬁ@%e@aéaﬂfﬁgr‘@ogp%@dence with the
e dis [ w t [

radi al position of t as i ndicate a so | 1he shown in FIG
34. Howevesupphlhed fs egei rg Reulaeling afiteuieass i berpespaidm@ee(Whih is not
i npossi ble) and the sane is not required 48 in actual. Therefore, this
enbodi nentdaftasbit std“ucthe eFH miduf Aeirg eqduenty & oubputs asdveinswate@niged in a
stepped manner as schematically indicated with a dashed |ine. Thus, a

net hod badfcdrPy* -9 afF ferqusacyoreirlasdon swasigpisyadreHasever, the zone is
sectioned jnto_a ltipligity of. fo xatapl e,,, 815 _zonesg so that the
anount of c@% ﬁ@%or}rgr#ntgh olﬁheeérengiéﬁs?{ ﬁ\?\v Fﬁ?ﬁ%ﬁé zgﬁ%"ic}arné‘ﬁ c®Y2 Thus, as
the Zoned p@kDr et fl%dsu%pfiéd NeAL _E'f’ﬂ?ditr)’oh§p\f@sd%i%§t favksSybshaptjal Iy
constant val ue of about 0.35 umfbit as a center. tail ed paraneters for
each zoneodr érsfioameyl noftIdicaSwavel, 36. Al of the paraneters for all of
815 zones are omtted fromdescription. Then, as to the O th zone to th 23
th zone and as to When7use tqhanpab data Bat 810t lorz Ab" atse sypphbedisinexanpl es.
Referring to FIBS., 35 and 36, .datg on each of the rows indicates each of
the zone RORBETEONRBOR LR 4iBehdaFe | RAF Wit ch’1%s YEHES 7GRk &1 arb Pobia Fon, the

nunber Ofﬁ?;ﬁfﬁ%ﬁ%“%ﬁﬁ&“ﬁag%ﬁmr g% ‘%l{%gzlﬁeger zone, the nunber of

recordi ng ng ) nu nunber of clusters) per

zone, the linear densiéyridrhhBvife thenereddihcgapacoiy &zt bRiaone, the
rotational speed in the zone, the minimumlinear velocity of the zone and
t he maxi nGnPPligshtovthe ditf yrodilawing saoscuis lfeserrerpprgdsote, 7the zoni ng

like the CLV is rfornmed, so that change_in the frequency of the clock
bet veen avat: arier i PRAHLAEIAE THTIRE MhROTZRaPPIdERe drEa 3R 4R sk

accordi ng,} 0, %@éﬁ@”@f@"@%& bE éa%@i%gUSPdi&Aéna&eé’{gﬂg;“%k;@&u&?&?r atus
adapted to only the v, a clock can be extracted

modulation waves obtained by shifting the same waves by % 6.20

%.

As described above, 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



bet ween zones in which the frequency of the clock is changed. therefore,
the portion between Zones can conti nuously be reproduced. [E]

Recor di ng/ Reproduci ng Apparatus FIG 37 shows an exanple of the structure
of an apparatus for recording/reproducing an optical disk for

record~. ng/ reproducing data to and fromthe above-nentioned disk 1. A
spindle notor 31 rotates the disk 1 at @4 predeterm ned speed, that is,
perfornms the CAV rotation. An optical head 32 irradiates the disk 1 with a
| aser beam so that data is recorded on the disk 1 and reproduces data in
accor dance wigkhogfiutdedNEréfiIRCFRInIABIRG &irduicAr s eCordigpglr eproduci ng
circuit 33 causes recording data supplied ffoman apparatus (for exanple, a
host conputexanpbe)f tHeOWHré® daapbiarid ynade soorand iss acHRIAY1Y d3da BAen data
for one clustEr, which is a recording unit, has been stored in the nmenory
34, the redsrgadeg/ tEr.oddttmgesprecti to thedfidstt achionebrdate bdtel 0t her ef rom
so as to subject read data to encoding, such as interleaving, addition of
an error corPefRToh Aodarrien StABEIRAtEtoFRENRRE R NdAY RIS Widhgehrr at e dat a

to be recorded.. Then, the r .ecoYding/reprods,cing circuit transmtts data
to be reco?’&gg ?%sltqi‘?geo‘ﬁﬂ’@cg?alyeh 3‘3‘955(?91%9?%' cause the optical head 32 to

perform an_ oper ati ol r & Se! ARy EitAeonid Nendlies ke lendViff] capbepEaflici ng
operation is perfornmed, the recordi ng/reproducing circuit 33 gu | ects data
obtai ned fkawet hertent,i ot wwad 3Zateintecadhnghe Halh Asgdtile davedidetion,
an error 50 correction process, deinterleaving and so on, so as to out put
decoded datsaleotederidpprespens trothshmemt) chyrel dakechitd>0fg opewstion is
performed, an address generating/reading circuit 35 responds to a control
from a conSE¥ED cFreayRRCEFRUBHFLASR rftji,velsowl‘é&alfﬁlpéf:tat%%’rt@cé%uf@i to
generate an_addres which is not the address to be recorded as wobbling
infornatioﬁfevxfﬁ’%eﬁ:l ‘to be recorded in the track (a pre-groove 2) so as to
output the address taekhg;¢ egor gbﬁ'&{ne&eBEQd%'ﬂg 611G tend3dathebic
recording/reproducing circuit 33 adds the address to data to be recorded so
as to outpud't hesismer3itd whvesopti cldnnedadat? Hix Be" remrabeebndsng e addr ess
data. When address data is included in data reproduced fromthe track of

t he di sk 1theherevdeysdiaid s 680 TRy c8PrE LY3tiBEhechdd hitnegatpee afticess dat a
from reproduced dat a, 80, as totguﬁgugﬁége address data. to the address

gener at i ngPr 83T Iy EFPEEHRT ABENTHES B YeNE: KEV R E54°R5°i¥%uit 35
out put s t Neop £l 20drCofydd deNend WraQler Cof Gifid r3Bst NAHARALS! datdsaddr ess
generating/reading circuit 35 detects the frane synchronising signal FS
(frame syne}»idorialpof@imp Ho0 davd it alresudincef théefslat aaikenoto a frane
sync (FS) counter 49. The FS counter 49 counts the nunber of the FS

det ecti on ghérnal datpubited If'r eneténdedduith sthpemegativey/hadddwavecia cuit 35

and outputs its count vaJye to the control circuiit 38 A mark detection
o oot 3baEe ceS tAng SR aHe LOTT BERSRATHGAE. EReS It Bk HRr k 11 om an
R~' signal féﬁ:}%in 5%0&‘?%%’%90? a1l gg{gqﬁcted?by and outputted fromthe

optical hea etection signal transmtted fromthe mark detection
circuit 36 is suppl reén} & g t@PtprRcesbr £4ligerd@radd so RakP®LS 0d detection

cireutt 40v;vaves, 8 waves and 7 waves of carriers corresponding to data bit
“l" (channel data bit "10"), data bit "0" (channel data bit
“11") and data bit "0" (channel data bit "00%) are formed and
outputted in such a manner that the carriers are continued at
the boundary (at start and end points).

As shown in FIG. 20, this embodiment has a structure

that the length of the channel bit is an integral multiple of



A segnent - address detection circuit 37 and a track address detection
circuit 48 detect the segnent nunber and the track nunber fromthe wobbling
signal outputted fromthe optical head 32, respectively. As described above
with reference to FIG 9, the 48-bit wobbling address frane has the track
nunber (the track ad.dsess) and the segnent nunber (information about the
circunferential position). The foregoi ng nunbers are detected by the
track-address detection circuit 48 and5t he segnent-address detection
circuit 37 and then supplied to the control circuit 39. The detected track
addr ess i s lai2sof stipphiasdlength cfushercanyetirelin 46y e 7 maivedieri.od.
detection circuit 40 determ nes the periodicity of the detection pul ses

whi ch are &avedt érdl Svvanes hef markides ectThan &5 5 dubiet 188gtiaofathect ed t he
fine clock mark._ That is, the fine clock mark is generated at a

predet er mi FEENRGE I RLY dFef§veR rimgst 142 ofhdhervrvelengsh et Kheesp¥En det ecti on
circuit determ nes whet.her )] not the detection pulse supplied fromthe
mar k det ectfe8f{° P SHE L5865 | g fa?q&&{“é?étfi@éﬁ R 'ﬁg'ﬁér’ a?’é‘g g’tghtth*émes

pr edet er m cLiy nul.se_j s, t | O | se.

gener at ed gt% t ﬁgc%r%egg%g?%?%%go ?yg‘q%%% é: reralatlr’%i ;?re]fre Fgg}géé{éec(t%:rggﬁg%ﬂ cuit
gener at es gopUl s€isY RERESN] ZatheWt bigth @ fd@h8 CeHLMeRUbSE BN QEhPH{sd he
pul.se to a phase 52 conparator 42 of. a. PLh circuit 41 at the rear
stage. |f t(wbenetlsrichennglllsia iis Mot) suppligkd t@imeshéwperreddtee changsel cycl e,

t he maz~k- E?gri od detection circuit generates a pseudo pulse at a

predet er mi Rl 15 mig 362 aRF ttdepravelrnatlc RE nhe 7 -BhEayeT IQFNCAGL RIS i r cui t
41 to an incorrect phasge.. The PLL circuit 41 incorporates, .in addition to

t he phase conpar at 03“4’3‘,%5 ﬁ’%\ﬁdf)%%%t’f i%*‘\eef’o e § ?gf‘?ﬁ%‘b-(&’fﬁﬁoﬁ’f égrd

osci | lator poyil) o (ABIpA gHatldRba el BnRIRSR LIRMPAAAY (2psupl ects the

phase of an 1nput fromthe mark-period detection circuit 4 that of an
i nput fromzehe-¢iodsdebidbd ¢ theC OFRAIINEYNMEQu Bt ibd Pa¥dUt a3 Rhas&18S, T Of
t her ebetween. The | ow pass filter 43 conpensates for the phase of the phase
error si gniheophgast eédaddesnast Hetphahanpehphitatdatajlasd sttt of otlieu a
result of the conpensation to the VCO 44. The VCO 44 tglenerat es a clock in

S

t he phase  ¥8Y? A5oMAPRCITTAE BLEh P OFRRE 1 olRpiis<tiS PP8RIARY 5o as to

outputs th 0 ividgr Al i Vi ‘ i Vi cl ock

suppl i ed f?ggn{%ﬁt °3c*éf’§?’% t ﬁqg T’)a?%c%gt ggmg%%édﬂ@grlégeghd 'Igﬁ?ﬁéglge'a result of
the fregueagyorbotssigted©idthetPHRs QARERAr @4t M2 cdh @ ipRekeptdputted from
the vCO 44 is, as a recording clock, supplied to a required circuit and

al so suppl Aede tresufs, cthestagidressinirdioradtidinecarl essily Govutrete eount s t he
nunber of clocks outputtted fromthe VCO 44 such that the track address in
t he wobbl i RGPIFEA-suppl i ed fromthe track-address detection circuit 48 is
used as a reference. If, & % ereof reache redeterrni.ned
val ue (a val ue corrégp%rhlcﬁ]gﬁgggﬂ{‘%%’ %Ege?ée&r}né{a%yo O%ﬁigncﬁﬁg?g? )éfn he
cluster cogid §loideBfI& fatd BiUStAd sharéaql! ($8eapérEBYESpbitR)SaRE tO the
control circuit 38. Athread notor 39 is controlled by the contxol circuit

38 so as tthetfireghbecyptddrdbthemdia32 torregpoadeteredaledtheack 0% ti on on
the disk 1. The control circuit 38 controls the spindle notor 31 so as to
rotate ther®Fwlit 12aflecipcadebersanesdtedetnl sushraNmmam thatiethe tedger ack

nunber in t;r]e adgress frane, ft tabl e for, determ ni ngﬁthe relationship with
the zone 9 TGy PR AAOR FaYBrif M§ePedf oh SSTSERBSRi sk 1 and, if

necessary, a table {xgrtﬂgt gm%gr{%gtt,%%rg{eaga nsgé Q_:h\@whhéhhﬁgsongland t he

band to which the zone corresp control ci reuit contr ol's the
respecti ve(amitos10f (d e viRRALRd WhahBeLISE dake L £CQOH NEAELPXPTUCI NY
operation corresponding to the zoning format to be perforned.

“11" (data "0"), "10" (data "1") or "01" (data “1"), a fine

clock mark having a frequency higher than the fregquency

modulation frequency (93.1 KHz) of address information is



When the control circuit 38 acquires the sector nunber indicating a point
to which an access is nmade, the control cixcuit perforns a process for

repl aci ng the sector nunber for track nunber and the data frame nunber of
the track. That is, in the ROM 47, a table is stored which shows the sector
nunber, the zone nunber, as shown in FIG 39, the ECC bl ock nunber, the
nunber of frames per zone, the track nunbex, the nunber of the franes per
track and so vn. The control circuit 386makes a reference to the table to
read the track nunber corresponding to the instructed sector nunber and the
nunber of dalygtheafB&s iR the 3dfkrofd gdintobketnd @ty ibhea C el QhnLd L Cui t
38 detects the 54 track nunber fromthe output of the track-address

det ecti on ci¢ssikth4foirthat tise dha@anpl asid)t ofr aespatdresgathj ch can be
detected fromthe wobbling signal. When a required (to which an access is
made) track nunber i Flfet éttshbuysyat Webhleaskigadlirkessndeftne icdoaki mevkd 48,
the control.cji.rcuit 38 detects the reference position for the track. A's
shown in FI @d928 at [RyaryaERuR Hver PEks vi FheasyrihesiGBRI| FivFuins 6Pmation i s
recorded on th% disk 1. I\/breol\[/er il.cé(;tpk s¥g~hror§<irzat~ n nvrl; .irecorded
in the addr SSETPFAHRESA AT PRERIIEC £EPakBofatk-signat generaking, | o
control . cirGuhts e i aGEds I ~0S j-nt O first
bit of the A%%E?%g%of%%hgﬁ?i%@lgdgf%rsgél 1& rt gﬁeflggtc#leel nacgdxr%e%s érlgtr}ew%g%)l ng the
segnent nunieppiied faoh ehe mcﬂiﬂﬂiiﬁgnﬂtﬁﬁlt geflerdtiggl EREcuitc|gaCkonas kedei ng
detected as a refcerence Line clock mark. Wien one f~.ne clor_k mark
serving as tgeseratfercesdégnal atetsbowrdippilGrolhdatmfa rhtetoficie thme cpat r ol
circuit 38 resets the count of the FS counter 49. Then, the FS counter 49
counts the ffPRREPEArchroni zing signal when it is detected. If the counted
val ue of the FS counter 4S mes, t o..t he L.ye corresponding to, t sect or
nunbex whi ch nust betp‘?'e rrul‘se\t/%%l,%'aél&%tf i ﬁ;g?ldgnmalr ﬁﬁd‘gnste}'urae%t I’Tﬁt%gg}eor is
the sector wairgheBist pBgnt &1 itB¥edobbMGy FREQEI bl PadidndGhes M ned
sector is perforned, the control circuit 38 contfols the recording start
posi tion of coheespamidgnto ithd kense@ct(@het ewbechingaposmgeoOftheOchonndl 4
bytes fromthe timng of the zero-cross of the fine clock mark 55 serving
as the ref efahtdiths ofiethe iasidgespiata PAs. cdPhusol féneruattiozgipstdle to

performcontrol.such that access 1S de to an.arbitr osjition (at an
arbitrary pgglPJf}%u;écel ﬁ%oﬁée rotat Fg?ﬁ &?rgﬁga? rbaecIZ"efi}’“é?r‘%l ﬁi’g )c/tggﬁtt’?/eal ue of
the recordi @%&'%‘H&ki Ra s hrd WeY1 R Sd Qetiébeddie cl ock synchroni zing mark

which is detected first I1n the frame (the address franme) having, for
exanpl e, the frame nafberedhcasyansdilatéoneis eatforfied tHe theCc @psvé-s
permtted in accordance with the track and the data franme unit. Wen an
access to afeafinnedaFl prsbiileitdng oplnaudtt Eackughs thateths ftequendpdisabove,
oi pt_bel on nmust et erm ned. Moreover,

the zone to Kv}\/n cré[the access S b
the clock h& ‘}#ge FEOPr RSy TR r’?r@gﬂﬁﬁgfn@'t'ost ge" &hfuSParRe lgenezat ed
by the vCo 44., Hig EQ”%%:IQJ ahld’ GhdA 1%% EE&%@% %g%f?fé&e%‘“f&‘éi&'&ge process
arranged as shown in a ow chart shown | 8.
central frequency by + 5 % 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 erronecusly. The inserxtion
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



That is, initially, in step F101 the control circuit 36 reads the track
nunber fromthe address of the access point outputted fromthe
track-address detection circuit 48. In step F102 the control circuit reads,
fromthe table stored in the ROM 47, the zone corresponding to the track
nunber read in step F101. As descri bed above, the table stored in the ROM
47 has informati on about the zone anong the O the to the 814 the zones to
whi ch the tracks having the nunbers belthg. In step F103 whether or not the
read track nunber indicates a new zone which is different fromthe zone to
Wi ch 56 Zesatieddendevoeaf mhdefine tdockwrark is deieediiomtliowared hyade
that the zone is a new zone, the operation Eroceeds to step F104 so that

the control ScAPRFYYISOEERIRMALNGnEC fhF dBplytuds, vadlige tHWSHr @quency
division ratjio correspondi tq the .new zone to he sef. As result,
recor di ng cph%‘k%mewg\r/’i 9 ’f‘?ag%lfgﬁcilgst}baﬁ 5 eﬁ?t%cetd‘é’ﬁdgﬁ?r%% ?’r?@of“%specti ve
zones are oHapﬂéﬁq.fromthe vC0 44. If a determnation is made in step
F103 that the present zone is not a new zone, the process in step F104 is
ski pped. That is, thgohéesteraysdembsdiaeneairieh hitheckh WigRr c48ck s not
changed so that the present clock frequency is maintained as it is. xn the
process shomark nisFid@sp88ed atr ¢her poictiton phethaldesoi-ardde pPRikit43f itharade in
accordance with the address (the track nunber) so as to determ ne the zone.
Thus, the cEBRRuENcyqBadelAtNNC HaKg sfeddd2g8nd AWINtagecthataissr uct ure may
be enpl oyed,i ich data in_the, tabl t d.ih the 7.,i.s_not used (
that is, itd?sec}?,géﬁ@ Ghn [ileer%tg’gl;ﬁafi%nncferto egégo%?qru?gaﬂe’ﬁc %\ﬂﬁileﬂ 'St be
generated i sadedR4ALNEd RrdekEQI M Ng a predeterm ned cal cu.tat~. on using
the track nunber so as to set a frequency division rat ic~. Al though the
di sk, the adaptabl e ¢0ftidydcapproaidts odndptieal @aakdi ng/ r epr oduci ng
appar atus according to the enbodi nent have been dPSCx' ~..t~ed, the present
invention is not |inft+kd tSectbhe Farmegoi ng exanple. As a tatter of course,
t he val ues about the format. and no relationship wth the thesis of the
present invention tr3e HesRlageImata9fgdat? tode speRAded M 15 pRevE Be
recordi ng n@%é’ﬂg}bedw according to the present invention has the structure
t hat an anoun anplitude of ~bbling of the tracks is made to be a val ue
satisfying 10 nmto 1% tHDsARgbadihaitk BhbCHlitdrhestéadeiitataadsy to be a
val ue satisfying 0.74 ptn to 0.82 arm The abovenenti oned val ues enable a
pr edet er m ndd Fattesr ecthradiclgstepald twgedr s thaindyt when dageordi necomigidum
under a condition of a predeterm ned NA and Laser wavel ength. Mreover, the
rel at i onshi PHSRWERKtH ECTFBFRPIOILY FbeafbPT-HEatEPneb IS  RYCShd the track
pitch is nade to be a val.ue with Wich. I,Sfact reproduction error
rate of address inf o?%%’fgllgﬁtﬁﬁdlsr ecp?rngctiﬂlg?;é%én bﬁ’nﬁgr%?&%'can be obt ai ned.
That is, an effect cap JR.AbLal RRE, ki, BR8d o REYLPRS | Galislr pgosL) ng medi um
is provided with which large capacity recording can be realized wthout
det eri or at | atraatbleas eatadifag/ swprsedtior pgame thennanik-byler evesicad he
optical recording nedium according to the present invention has the
structure t3fded\bobiatry fosr opagseatorddr Bee euerdeadt insdudest arsat-Bn t he
track serving as _a ghasechange recorgi ng re%' ?fn in correspondence with

t e 7%

constant arffi &fsvé 'bcaldt?.esﬁ/b?%‘?fér,e 7 g P8 TEHFR PREETTHER in
order to r%mngﬁﬁa}itaaéupétﬁ& BLLYpEQNSlant w#w%rfeésnée?w% FB.

addi ti on, an area for recordi ng adm ni stration infornmation of the opti cal
recording i, UBhi Srédy Bdedtidh cRLEESE NdRELlagi 4n @rror hhe aploncal
recording nmedium As the administration information, identification
information i s recormhach wii 2064 ndi canes+ale ) egsesaid acttallthas ddte (eser di ng

medi umis a phasechange recordi ng medi um and having the addresses expressed
by wobbl i nfactagksin Nor eodé?, (T &0hehuees i imdefainteh ongr Lipg shown in

FIG. 23.

Sixteen data for one sector are c¢ollected so that data



58 recordi ng/ reproduci ng operation at the inner peripheral position and the
outer peripheral position is recorded. Thus, an effect can be obtained in
that an environnent for the recording/ reproducing drive can be set to a
satisfactory state because of the obtained function far expressing the type
of the recording nmedium the function for guiding the preferred recordi ng/
r epr oduci ng operation and the functiogsfor realizing the CLD nethod
satisfactorily. Since the value of thé track pitch and the value of the
central linear density are recorded as the adm nistration informtion and

i nf or mat i oninwiat uanki idly blfe192 aek 1pi & c16 jard 1V hebyarist 6Bbwh i e ahedgnghtey can
be identified is recorded, the function for identifying the type can be
enhanced. Nisr eongtitutied.r ecor di ng/ reproduci ng operation can satisfactorily
be gui ded. The optical recordjng nmedi um or _t he recordiagynethod accordi ng

to the present invertildnPhEs ¥Er8e} Qs dPfhaAnd Re 1PrR¥EH £XE€&RbN i s

di sposed bet wee h a ck ryi .as ata.r.ecordi unit, W th
respect to%to\é_g ﬁ%%%%né&?%%%&djtgge#{%ég atg? g%%“l%?e%geﬁ,;l txhgeéi ze of
data in th gkbakéd& ek PR iaRRILd QdiRal 8 oesﬁgy@@; 9f «hhe n ni num
data unit he sector) constituting thA data bl ock. Therefore, the process
of the |inkiorgz&medl and( Y8eeivacasfeddiicns as maiikeesed by the

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

medi um can be si npl iAmoed. tiBisrdorindd davachdockediintoi 208 Ui 82 bptéy (-arge to
establish the sk/nchroni zation of the PLL, an effect can be obtained in that

the functi dA93s*tifd i hk7agh 1039 dvatdd. chie RFteRRaAcErRAe HAPI ngR descri bed

preferred i t f_t [ ng_ i aklon .with refere to_the
acconpanyi %ggg‘?%‘%n%gfﬁ ,lgi ¥ |{l§‘Z {?’ﬁ%g th %%E?é%%d]ﬁﬁ%f f%’ét%ernesfqeé%fa iivention is
not |imteduhReitie APQVR- BNHRBE] e etawvhiinHg.apd, tdady Wakhoys changes
and - nodifications cao be effected therein by one skilled in the art

wi t hout depddéd ng far part 2o ylowi 12 or 182sbpipe sifktbbr gE@sANdatavention a. s
defir_ed in the appended cl ai ns. 60 What is clainmed is: 1. An optical
recordi ng madimgnNay @hkehNe tlSagk an tehbehinkardeasedo be recorded is
previously forned anijl said track is wohbled with a sijgnal obt ai hed by
frequency- nodul at i ngPER ¢ a$3%% ArhAVTHREtAEr 2t e AR hedf rHledufiéyPYes
correspondgpcg. 4 th ggdgg‘gg f#3f ghdedd QR Wherein said track is a wobbling
track having an anplitude anmount of 10 nmto 15 run and a track pitch of
0.74 Nmto 0.82 um pataAshapi iiaakIc.eear dhdthawEeigua @sarcdidiymed 208 od ai m 1,
wherein said track is formed of a groove, and a side wall of said groove is
wobbl ed i n1B2dertésnde, was IshoaindimdtiGes 25y ndestakenpdnint® Awoogettidng ecor di ng

mediumas clained in claim?2, wherein_said groove has a depth of k /8 where
~ is a waveleMft yesFigat MCFF@*MS%@&H%M?EE&PG H%t%f"ﬁr’flg&‘f:ﬁggk%(?\}e or to

repr oduce gﬁ%idr%%%?ggeghgp z%%i gr [OQVs.- Fgfasuépa%g&cﬂ a{?g,&ltgﬁdi ng medi um as

c!airredin_ wherein it di‘anete en as al 120mﬂarid_a
l'inear density of rgcos d&%uqatéazléfﬂh@ytlﬂaﬁiiguaé@tion i(dak@so 1AKOrdi ng

capacity of at least 3.0 GB. An optical recording nmedium conprising:
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) is

further added to the head of the 91-byte frame data. As a



a track serving as a phase-change recording region on which data is
recorded being previously formed and the track being wobbled with a signal
obt ai ned by frequency-nodul ating a carrier having a predeterm ned frequency
i n correspondence with address information and al so wobbling serving as
addr ess 61 information being formed in correspondence with rotation
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recordi ng nmedi um according to claimb5,
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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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)
SYl 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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data when no jitter takes place and DPS (Data Position Shift) to
be described later is 0 byte.

The synchronizing signal (sync) is 4 byte data and a
signal for establishing the synchronization. Final four bytes
of the linking section are maintained (reserved) for future use.

Recording of information on each cluster is started at
the linking point. When the recording exceeds (overlaps) the
linking point by eight bytes, the recording is completed. When
recording is performed, the recording/reproducing circuit 33 of
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 SYl 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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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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10% & () - 6BhdEr¥cording / reproducing apparatus of the present embodiment
1063 s. 10% & ()-F, 10% & ()-F*10% & ()-s,)10% & ()-Fs' 1094 & ()-VY¥d0% & ()-Hd
YNC 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, SYS, SY1, SYS,
SY2, sY5,..., S¥3, sY7, S¥4 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
5Y7) 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, syS5, syl, Ssy5, SsY2, SY5,..., 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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synchronizing signals sYl, 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. Aalthough 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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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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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. In 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 2one, the
number of data frames is n + (m + 1).

The zone is branched at the radial position at which a
capacity of (n + 1) frames can be obtained at the innermost
peripheral linear depsity 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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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 to 58 mm, the track pitch of 0.80 pm and the
linear density of 0.351 um/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.

As 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 2ones 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 foregoing control cannot easily be

performed (which is not impossible) and the same is not required
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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 2one 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

according to this embodiment is reproduced by a reproducing

apparatus adapted to only the CLV, a clock can be extracted
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apparatus for recording/reproducing an optical disk for
recording/reproducing data tc 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, 8-16
modulation and s on, so as to generate data to be recorded.
Then, the recording/reproducing circuit transmits data to be
recorded tc 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



4zXJ<= 10ZPZP 10ZPZP!y# 10%ZPZP& ()-g!,y# 109ZZ& ()-g! Dy# 109@272& () - gy#
109@2& ()-g'#, 109% CC& ()-z.eWPl= 1096% ()-g' 10%[& ()- 109%G& ()-!
1090 ()-° 109G& ()- @OY%G& ()- 10ZPZP}~,\-\:! @ 109%EE& ()- !6@ 109%& () -
109 ()- 10G 10G 10G3% 109%6G& () -!

10%e& ()-g\ uval 10%& ()- MLOY% ()-M 10% ()- 10 10 10!#3 10%& () -

109& ()- 9(Y}~<uV4!! YF% 109& ()-f YF% gg%&' ()-f!1 109@&& ()-1 109& ()-!
109R&& ()-y 109& ()-y-\:!1\g 109& ()~ L!&M(10%j & ()-! &M 109%& ()-s10% & () -
10 10 10F1@ 109%& () - M wi [I\/l"\g 10% 10"" 10"" 10""!1g 10%"& ()-L! 6g

10% (. & () KPS 10U e ORI 2098 (v BRPoA% s%tﬂsﬁ?%é’é‘&-(%gi?’

107" 10" 185ddla 4064 & Ehe ddhlahO4EDGY shb«}ﬁ 109%b& ()- ! 10%& () -

Ss_:z[9"P1! - 10%b& () - & ()-!  10%8& (B 316 10%bé& ()- 3!

10%b& ()-3 10%& (r)rhe'a‘&,aﬁted:cbrd.;h@"/é’ﬁ’&iamh( it IOA@BRmed ; 1AV @Ridess
generating/reading circuit 35 responds to a control from a
contrél 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 c¢ircuit 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
3B.

A mark detection circuit 36 detects a component

corresponding to the fine clock mark from an RF signal (the
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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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predetermined cycle, the mark-period detection circuit generates
a pseudo pulse at a predetermined timing so 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 inmput
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 outputted 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
comparator 42.

The clock outputted from the VCO 44 is, as a recording
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 digk 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 circuit 38 detects the
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circuit 48, that is, the present track address which can be
detected from the wobbling signal.

When a regquired (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 recarded on the disk 1. Moreover, a
clock synchronization mark is recorded in the address frame of
each track at 2 period of four bits. The control 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 FS counter 49. Then, the FS counter 49 counts
the frame synchronizing signal when it is detected.

If the counted value of the FS counter 4% 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
frame (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 zZone must be generated by the vCO
44. The control circuit 38 performs a clock switching process
arranged as shown in a flow chart shown in FIG. 38.

That is, initially, in step F101 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 freguency 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 calculation using the track number so as to set a
frequency division ratic.

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
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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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without departing from the spirit or scope of the present

- invention as defined in the appended claims.
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is wobbled with a signal obtained by frequency-modulating a
carrier having a predetermined frequency 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 uym to 0.82
pm.
2. An optical recording medium as claimed in Claim 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.

S. &An optical recording medium, comprising:

a track serving as a phase-change recording region on
which data is recorded being previously formed and the track
being wobbled with a signal obtained by frequency-modulating a
carrier having a predetermined frequency in correspondence with

address information and also wobbling serving as address
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information being formed in correspondence with rotation having
a constant angular velocity, and

an area on which management information for said
optical recording medium is recorded at a predetermined position
on said optical recording medium, and

said management information including identification
information indicating a type of a medium as a phase-change
recording medium having a track wobbled on the basis of at least
address information.

6 An optical recording medium according to claim 5,
comprising a plurality of divided zones such that data can be
recorded on said track at a substantially constant linear

density, and

said management information including recommended
information for a recording/reproducing operation each of at
least at an inner peripheral position and an outer peripheral
position.

7. An optical recording medium according to claim 5,
wherein

said tracks is a wobbling track having an amplitude
amount of 10 nm to 15 nm, and a track pitch of 0.74 um to 0.82
ym, and

said management information includes at least a value
of said track pitch and & valua of a central linear density.

8. An optical recording medium according to claim 5,

wherein

said track is a wobbling track having an amplitude
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amount of 10 nm to 15 nm, and a track pitch of 0.74 um to 0,82
pm, and

said management information includes information which
enables said track pitch and the central linear density to be
identified.

9. In an optical recording medium in which a track on
which data is recorded is previously formed and said track is
wobbled with a signal obtained by frequency-modulating a carrier
having a predetermined frequency in accordance with address
information, comprising:

a linking section formed between a data block serving
as a data recording unit for the track and an adjacent data
block, a data size of said linking section being same as a
minimum data unit for constituting said data block.

10. A method of recording data on an optical
recording medium in which a track on which data is recorded is
previously formed and said track is wobbled with a signal
obtained by frequency-modulating a carrier having a
predetermined frequency in response to address information,
comprising the steps of:

forming a data block serving as a data recording unit
for said track and a linking section of a same size as a minimum
data unit constituting said data block; and

recording data such that said linking section is

interposed between adjacent two of said data blocks.



