OPTI CAL RECORDI NG MEDI UM AND RECORDI NG METHOD THEREOF BACKGROUND OF THE

| NVENTI ON Field of the Invention The present invention relates to an
‘optical recording nedium such as an optical disk or the-like and a
recording nethod thereof and nore particularly to an optical disk on which
address informati.on is recorded by wobbling a pre-groove. Description of
the Related Art To record data on a di sk, address information nust be
recorded to enable data to be recorded ‘&t a predeterm ned position. The
address information is sonetinmes recorded by wobbling. An exanple of the

nmet hod to recor 10} - tioned wobbling information on a track of a
disk is disclosgghﬁﬁm?h"éﬁéﬂgﬁGPﬂFgﬁﬁnrﬁ§P RECORDINGS METROR TEEREQFt rack on
which data is recorded is i f -qroove which is previously

"eASROLRR D ?ﬂg%ﬁ%ﬁ%@f‘( )

formed. The side wall of the pre-groo al l owed to nmeander) is

response t oridlite ofdghe ssivienk9bspBt i on. Thus, the address can be read from
the wobbling information. Therefore, even if bit data or the |ike

indicating the addr®espresant iﬁvéﬁtﬁuﬁ|Nbiéﬂé@edooihtJE%iE%iC¥ec #ﬁ can be
recorded or reproduced to and froma required position. The tforego ﬁg
optical red%ddiiRg Hich am B8 optpdaledish ohate Aikarge Qagggbfdi%i l e
. naintainingﬁ%gliagility of .a recording/reproduci ng operation. erefore,
suggestion afl Sherest, andimgre passignkarlyensi ay dpschdedisieqti kasch

address information is recorded by wobbling a pre-groove.

(j@f " Description of the Related Art

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

An example of the method to record the above-mentioned
wobbling information on a track of a disk is disclosed in the
U.5. 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

o)

of the pre-groove is wobbled (allowed to meander) is response to
the address information.

Thus, the addresé 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



Moreover, it is preferred to realize such a matter that the process which
is performed by a recording/reproduci ng apparatus can be perforned easily,
and al so that conpatibility wth a disk 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 preferred optical disk for use in the multinmedia. A rewitable recording
medi um havi ng conpatibility with the DVD- ROM and whi ch does not conplicate
recordi ng/ reproduci ng apparatus is reqdired. As a matter of course, the

di sk itself rrust have a functlon for determning the type of the disk in

consi derati on E\r%e con;E)CEJl d|t S M\/IAERY OF THE | NVENTI ON Exanpl e
enbodi nentsaﬁﬁ§°%%31 € tRECAboVe e ﬁyo 88 "PobFENE Shd provi de a novel
optical recordi ng nedowmnand theis rpeeﬁédreng tnretésmﬁﬂeheﬁemfa mlalﬁtarfi rst

aspect, the rovi de n .o ord| ng, iy ich a track
on whi ch dagcga# :C}r%ego(li)ge% |w§lglﬁ)res\%)ous o ned an sal Iferp \éhcmg{/\obbl ed
wi th a signabrapsiitvg aed ey crodenreed ﬁgsalxoatandealita\nhﬁg eonmeagdet bty ned

frequency ip;accondanpces \@ntotehépokﬁ%slhné&&n@%foghm CAMRr L3 g @ |inking

section forned between a data bl ock serving as a data recording unit for
the track aﬁﬁp"’a]ﬁ"t&éj &€ ii9Vd&ed- bl ock, a data size of said linking section
bei ng same as a m ni FaMGaka&niat dlfsrarcaqqaat&t-tﬁdmgoﬁatﬂgq%w bl ock. 2a

Versatile Disc ROM/Digital Video Disc ROM} has 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 itself must have a
function for determining the type of the disk in consideration

of the compatibility. " y

SUMMARY OF THE INVENTION

Example embodiments may solve the above-mentioned
problems and provide a novel optical recording medium and the
recording method therecf.

In a first aspect, there is provided 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 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.



In a second aspect of the present invention, there is provided a nmethod of
recording data on an optical recording nediumin which track on which data
is recorded is previously fornmed and said track is wobbled with a signal
obtained by nodulating a carrier having a predeterm ned frequency in
response to address information, conprising the steps of: formng a data
bl ock serving as a data recording unit for .said track and a |inking
section of a sanme size as a mninumdata wunit constituting said data

bl ock; and recording data such that sdPd |inking section is interposed

bet ween adj acent two of said data bl ocks. In exanple enbodi nents, an
optical recording nmediumis rovided in which a track on which data is
recorded is previousty fBT98E aMRFTHhELt FAR KIS RobbI &R WPEh H<isgrial

obt ai ned byrévieguencynaoichd abf ngeacchitii efathavemngaa optecel erendredng
frequency | res n Lth_address. _.information, .wherein an _anount of
an anpli tuhgdlcq)%( \/\%b%%gl gcga\é%hgntqug%:en i%atnéadleS to Oéggdvé uB”™ W u|S?1Llya range
from 10 ri Bpreedi5a®d matdndrackr agk wobbtdd ofvithe at reickails amdéentd bg a

val ue wi thiphy@ aeidBgeafl r 00074 ROY10, 0. 82 p%dlb&n?ib%&e- PEOL LG gl ues
enable a predetermned data recording capacity on the optical fecording
medi um und&FSRPSEonEPt | TG Sa PRIETEREL PR ne FORRT ARERIvaFERengtPof ofaser .
Moreover, Ebenirgl at ic@Rshbpobet waeninkhes agoM s Ofedoh8i APLA UGS r @kiMobDI i ng
and the track pitch is. nade to be a value with which a satisfactory

repr oduct i BFF@r rdt° rat B P4dEFEEECT ritforfrafih 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.

In example embodiments, 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 freguency 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



and reproduction informati on can be obtained. The track on which data is
recorcded is previously forned, the track is wobbled with a signal obtained
by frequency-nodul ating a carrier having a predeterm ned frequency in
accordance with address information and the wobbki ng serving as address
information is forned in correspondence with rotations having a constant
angul ar velocity. Information which enagbles the type of a recording nedi um
to be identified is recorded as admi ni3tration information. The opti cal
recordi ng medium has a structure that zoning of the track is set such that

data can be _recorded at,a .substantially constant |inear density, an area
on which adni %lggtar ;‘t’[‘tiagﬁ Pﬁ?%f r%?ithﬁ B‘fglctkhéso‘b%‘?‘%é?lo Peceriivg wathimad s
recorded isfaroed, aqpr empnLhed position on the optical recording
medi um and recgnnen eg iﬁf@?ﬁ%ipghgﬁg%'a recordi ng/ reproduci ng operation

at least at an internpgb &Qﬁ@nﬁﬂtﬁ&%@%lﬁééeédﬁflepgs'I:é&é}ei%iﬁggo glcgg as

adm nistration information. As adm nistrati-on 1 nformnatron,
track pitchreamdiimgceapaaity ionedhe dgiSichY PécordsQr HESL AL Jyaker fation which
.. 4 enables the track pitch and the central linéar density to be

di sti ngui sheerditioscof dedhrefiedernsned e and wwaticlehyeRrOEluGisag, apparatus is
enabl ed to recognize a preferred recording/reproducing condition with
respect to bé‘?l"ef’og’ﬁl’-'if chbe pdgitdrpsh e dlegweemdthd @maunt yof Ithephysl Dalde

properties of Jd%%lggéiéh t&%cgéggﬁ“%itgﬁdiéngade to be a value with which
a satisfactory reproduction error rate of address information
(j}’ and reproduction information can be obtained.
The track on which data is recorded is previously
.formgd, the track is wobbled with a signal obtained by
frequency-modulating a carrier having a predetermined frequency
in accordance with address information,and the wobbling serving -
as address information is formed in correspondence with
rotations having a constant angular velocity. Information which
enables the type of a recording medium to be identified is
recorded as administration information.
The optical recording medium has a structure that
fT{ 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 medium 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



I n exanpl e enbodi nents, a process for a linking section required to
constitute a rewitable structure can be facilitated. [C] Logical Fornat
of Optical Disk C|: Sector Format C-2: Linking Section C 3: Frane
Synchroni zing Signal C 4: Reason of Setting Linking Section [D] Zoning
Format [ EJ Recordi ng/ Reproduci ng Appar at s BRIEF DESCRIPTION OF THE
DRAWNGS FIG 1 is an explanatory di agram showi ng a disk format according
to an enbodi nent of the present invention. g FIG 2 is an explanatory

di agram showi ng the area structure of the disk according to this

enbodi nent. Rablesi sharmexl ai\mmmyiddﬂmgro@msabvsﬁmgacomrrsiltydacb e for the

di sk according i FIG 4 is an explanatory di agram show ng
physi cal forrr%ast’tt%r%I g?%%)?gng% rcdéarclltrol data for the disk according to the

enbodi nent. FIG_ 5 is Hmtexpl abz orepediayr/ampsbdvdimg appmiﬂtluisnﬁgs pre-groove
of the disk agggrding tr@cw@lmg w?&treﬂ&or%lb (ﬁébzg;agk agt ory graph

showi ng a groove wdth and l e anplitude o cording to the
embodi nent. PRELtTON §ifh exprestateryhdiorgi e SRERF e "eAYV It indat  of t he

wobbl i ng addriegstofy thhe ghiki RACREHLAG i bheRMBgdl MBNtecoFifag 8 TS an
expl anatory di i agr am show ng a segnent of
In example embodiments, a process for a linking
section required to constitute a rewritable structure can be
facilitated.
[cl . 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
[P] Zoning Format
[EJ Recording/Reproducing Apparatus
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an explanatory diagram showing a disk format

according to an embodiment of the present invention.



an wobbl i ng address of the disk according to the enbodinent. FIG 9 is an
expl arat ory di agram showi ng the frane structure of the wobbling address of
the disK according to the enbodinment. FIG 10 is an explanatory graph
showi ng the relationship between a jitter and the length of a data bit for
setting the disk format according to the enbodinent. FIG 11 is an

expl anat ory graph show ng the relationsgip bet ween the C/ N.of the wobble
and the wobble anplitude for setting the disk format according to the
enbodinent. FIG 12 is an explanatory graph show ng the relationship

bet ween a wobbl e addr Anr gl €44 | e 6 anplitude for
setting the disk for n’g?é'a?éggd?ﬁg%@a?ﬁgo%r%%%?%@nfpwtbﬁ #e4n
expl anat ory @irapitusbon el Aesk! SAIQASNEP tfiﬁ%“@ﬁﬂo@m‘ie{]n%.k pitch and a

radial skew. FIG 14 is an explanatory graph show ng the relationship

bet ween the skew mar gfTe.and ithan temdlanpidoh diagrant shddngheorisds haeyat
according to the enbodinment. FIG 15 is a block diagram show ng a cutting
apparatus &oI §hengitlk #ccariibag tiee theskntastimeding to the enbodi nent. FIG
16 is a bl ock diagram showi ng a wobbling signal generating circuit with
respect to the disk dccor i 4 ¥ qupdangb@iouidiagram mhowing physacadxpl anat ory

g: Sg ; i’imgz Eg\r@gglg,ﬁg Bifo%&%%?.on Sé@ nc%'nt%!l. Cgat-ias fggt ué td%.qskbgcégredivr\%b E):loi t?l?e
embodiment.
FIG. 5 is an explanatory diagram showing a wobbling
C ~ 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 qiagram showing a segment of
an ﬁbbbling a@dress of the disk according to the embodiment.

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

| embodiment.
ﬁ?  | 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



circuit with respect to the disk according to the enbodinent. FIG 18 is an
expl anat ory di agram showi ng the bi-phase signal which is outputted by the
wobbl ing signal generating circuit with respect to the disk according to
the enmbodinent. FIG 19 is an explanatory di agram show ng frequency

nodul ation in the wobbling signal generating circuit with respect to the
di sk according to the enbodinent. FIG 20 is an expl anatory di agram show ng
frequency nodulation in the wobbling signal generating circuit with
respect to the disk according to the enbodinent. FIG 21 is an expl anatory

graph show rgpl heu@PefA sl ; L7 .hesitzing the wopbling signal with
respect to the disk accard ﬁg&tto&%/aggg Tojel 'ﬁf?o\é\g“ﬁ & vheis an
expl anat or y edbagdimmishow ng the sector format of the disk according to the

enbodi ment. FIG 23 is an explanatory di agram showi ng the structure of 32

Kbyt e data accordi ng FI¢.t ha EsrhodieRpDinatdry. ggépﬁ%miﬁﬁpt@at ory di agram
showing a state jn which an external code according to"the enbodinent is

i nt er | eavedFeREonshipsbghvesplaataack ypidichgaat shewiiag tRes. structure of

bl ock data according_to the enbodinent. FIG 26 is an explanatory di agram
showi ng the structur EX8f 4 I3 epngxrlanateny ageaphlishgwiog tite enbodi nent .

g 52 APPSR Pt il st o
di agr am shoydtidinighend M Format according to the embodiment.

| FIG. 15 is a block diagram showing a cutting apparatus
(f; 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 bi-phase
signal which is outpqtted 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
Trespect to the disk according to the embodiment.

FIG. 20 is an explanatory diagram showing frequency
modulation in the wobbling signal generating circuit with
Trespect to0 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.



|

section according to the enbodinment FIG 29 is an explanatory di agram

showi rig a
di agr am showi ng a
enbodi nent .
si gnal

di agram showi ng t he zone

enbodi nent .

of the disk according to the enbodi nent.

showi ng change in a ggite Glkogk &S
disk 8 according to the enbodi nent”.

synchroni zi ng sigha

for
synchroni zi ng signa

pattern according to the enbodi nent.

a ROM di sk.

FIG 30 is an explanatory

for the disk according to the

THERRBRE Mhdiel 8

FIG 31 is an explanatory di agram showi ng a synchroni zi ng
FIG 32 is an explanatory

structure of the disk according to the

FIG 33 is an explanatory di agram show ng the zone
FIG 34 is an explanatory di agram

zone

P Hitat

structure

tructure of the

ySEFERfr am

showi ng thefenmings the ndiskohcthed e koreRer dlitgik@nt Ne enbodi ment. FIG 36

is an explanatory di agram show ng the zoning

to the enbodi nent.

format of the disk according

d pgLr eproduci ng

FEGS. 2B iis anbixgdlendiagy aliaeiad SRAQY
FIG 38 is a flow'chart of a clock

appar atus according to the enbodi nent.

sw t ch proce¥eiuret ag 32 &oree égteepesduding tapphe atntoddaeqedi ng to the
di agram showi ng the contents of a

abppardagsancdedingga statiehdn

enbodi nent .

FIG 39.is
ROM t abl e of the recol%

embodi ment & af Ok Al CABLRNALYL
recordi ng/ reproduci g accor di 6

expl anat Qr
#h

%3/ 8 PR Fe

ng

interleaved.

{48 0 SBQULR 12, operation of the

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 according to the embodiment .

FIG. 28 is

section according to.
| FIG. 29 is
synchronizing signal
FIG, 30 is
synchronizing signal
FiG. 31 is
synchronizing signal

FIG. 32 is

the embodiment.

for a ROM disk.

an explanatory diagram showing the linking
an explanatory diagram showing a

an explanatory diagram showing a

for the disk according to the embodiment.
an explanatory diagram showing a

pattern according to the embodiment.

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



enbodi ment. DESCRI PTI ON OF THE REFERRED EMBODI MENTS An optical disk, a
cutting apparatus for cutting the optical disk and a recording/reproducing
apparatus according to an enbodi ment 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-3a Wbble Address Format A-4: Reason of Setting

Physi cal Format (B) Cutting Apparatus gca Logi cal Format of Optical Disk 9
C-1: Sector Format C-2: Linking Section”C-3: Frame Synchronizing Signal
C-4: Reason of Setting Linking Section (D] Zoning Format (E]|

Recordi ng/ Rerogddtnd g:cARhar atbisdifdht Physi cal  Format of Optical Disk A-1:
Di sk Format The optical disk according to this enbodinent is an optical

di sk on which data i $1Gecd$ dixl dny eappirasmrehalgh aEEhOGing The RHYSLL2

format of the optical disk according to this enbodinent T1s structured as
shown in FI &rmat of mhe digk afcpsdingietadithreemodifientie disk is 120 nm  The

di sk has a struct urchi‘g?sgfi;tiust %g gzpia%rla’itgg;iglgga two plates '
gram 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 c¢lock switch process of

‘(i} the recording/reproducing apparatus according to the embodimént.

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
embodiment.

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 bData

4-3: Wobble Address Format

A-4: Reason of Setting Physical Format
(B} .. Cutting Apparatus

{C] Logical Format of Optical Disk



each having a disk thickness (a sub-straight) of 0.6 mm Thus, the overall
i sk thickness is 1.2 MM A nechani cal disk clanping nethod is enpl oyed.
That is, the shape of the disk according to this enbodinent is simlar to
that of a CD (Conpact Disc) or a DV/D-ROM (Digital Versatile
Disc-ROMDigital Video D sc-ROMand so in appearance. Mreover, a case
whi ch can be used when loading into a iecording/reproducing apparatus is
performed and which acconmobdates and holds the disk is prepared as an
option. On the disk there is forned previously a track by a groove

(recess). The groove g-3:wopkded Fakhowed to neander) so that a physical
address is expressed. As described later, the groove is wobbled with a

si.gnal obtai ned by fCe@uencinkimgubadtizh 10 the addresses so that

i nformation reproduced fromthe groove is frequency-denodul ated. Thus, an

absol ute address canChé: ctamgeSpuchitindzdngkSiganot ated by a CAV (Const ant

Angul ar Vel ocity) method. Therefore, the absolute address included in the
groove is CAV data. Fné* ddid5o8f of metdisgvhinking Seehiarh i s the wavel ength

of a record'h?ﬂ/reprogﬁgl%}gﬁgg;#pogﬁg; beam the width of the groove is about

0.48 mm and e wobb tdde is about 12.5 nm_ The wavel ength of the
| aser beam ggf i sfi eSRé%d_rcﬁii%/ réduéllﬁd% n).. The nu gi al .aperture of
an opti cal ﬁead of the rec rgi%g repro arnéétgﬁpar at usp‘g tPﬁgqsiJ.gglNA = 0.6.
The opti calFalinek accopitlidad beskhi s enbodi nent enploys a groove recording:
method (land is not used to performa ‘
: A-1: Disk Format

( ' The optical disk according to this embodiment is an

optical disk on which data is recorded by a phase change method.

The physical format of the optical disk according to this

embodiment is structured as shown'in FIG. 1,

As the disk size, the diameter of the disk is 120 mm.

The disk has a structure constituted by laminating two plates

each having a disk thickness (a sub-straight) of 0.6 mm. Thus,

the overall disk thickness is 1.2 mm. A mechanical disk

clamping method is employed. That is, the shape of the disk

according to this embodiment is similar to that of a €D (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 diskrthere is formed previously a track by a
groove (recess). The grcove 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



recordi ng operation)- The length fromthe center of a groove to the center
of an:adjacent groove in the widthwi se direction of the track is the track
pitch. The track pitch is set to be 0.80 The operation for recording data
is'performed by a CLD (Constant Linear Density) nethod. The linear density
is set to be 0.35 pmbit. Acertain width is set as a range for the linear
density. In actual, a nmultiplicity of zoning settings are perforned so
that the overall disk is brought to a st@&te near the constant |inear
density. As described later, the foregoing state is called a zone CLD

(Zoned Const ' Si A recor.dabl e area, .on_which data cap be
recorded, i sé[fél aﬁgg%ﬁé tt%‘é):dfn:ioﬁﬁﬂﬂ ﬁ‘%m&%gﬁgt g?"‘%ft}?z@rﬁﬁ?%sls
descri bed | ARG 4 CLGHS eqp! track pitch of
0.80 pm real‘i?ﬂ;z(:'gfs11 aeﬁec%%ﬁggggpaa‘t{u%'OEHB%%U}%eEQ%%%e Gyee (one of

recordi ng | asairteds a nethod of nodul ating data to be recorded, 8-16
nodul ation is enployed simlarly to the so-called DVD so that nmark-edge

recordi ng of data on THee dibhsks clrstrgedr by o1 diavg (cedétunt izaqgeeafor med. FI G
2 shows the area _structure fromthe inner periphery side (lead-in) to the
out er peri pYédpcityk gatdad- oufhereforehethi sibsolhbe | addrdmmndnpdudédnimf t he
foregoi ng structural ,iew has the positions in the radial direction of the
di sk, whil FPhEEPPGHEShERY 3% has the val ues of absol ute addresses

expr glssggsibtyi hexadecifl qBptRtdP Tne PRSI SIRTE WIS RheSLdS A dio2l
of a recording/reproducing laser beam, the width of the groove
C is about 0.48 mm and the wobbling amplitude is about 12.5 nm.
The wavelength of the laser beam satisfies A = 650 nm
(- 5/+ 15 nm}. The numerical aperture of an optical head of the
recordipg/reproducing apparatus satisfies NA = 0.6.

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

{f;’ 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 actuwal, a multiplicity of zoning settings are
performed so that the overall disk is broﬁght 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



22.6 mMmto 24.0 nm having diagonal lines is set to an area on which
enboss pits are recorded. In the foregoing enboss area, reference codes for
2 ECC bl ocks (hereinafter sinply called "blocks") are recorded from an
absol ute address "2F200h" in addition to data of all "QOGCh". Moreover,
control data for 192 bl ocks are recorded from a position corresponding to
t he absol ute address "2F200h". The block (the ECC block) is a unit for
constituting an error correction blockland has a structure in which an
error correction code is added for each 32 kbyte data. The foregoing
control dat @oafst tdie thef &IHNRAVEA I f yhen LL] rocess
Is perforned for manufacturing a ?S@hfadgtagé |sc%'eg% as t% %gsﬁﬂr}%digta for

only readi nat@handonhe adonedACaDI N1 | aif@oyoRysd Ghlaragdng it EQ‘EER .rbﬁ

informati on of the optical disk and so on. Aregion froma radial position

of 24.0 nm PeBQ M realizamst rpecighey yapabity iof, 320 r@gHeN oBX6KPtssigar the
enboss . area is a recordable region (a groove area) on which a track is
formed by alJoQFerefrBnohdeYarpbrtion outer than a radial position of

58.0 mmis a portion_in which. only roove js fornmed. A recordable area
permitted for a user®™¥¢& Fgég?ﬂ ‘a% %uggt’a“‘?r &3ante rsmigcpadedd 85d§iti on of

24.19 : ; : ' f bsol
adr ese of SToB0E T L RELERCH TP ) Ta PR e o HBeb: o o
area and  Qdres-ohG@EddurdSATRor UAUAEH ERNPhado diblhdkePhod By Bedlint®

is performed.

(:E 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 structdrai
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

(w} ECC blocks (hereinafter simply cglled "blocks"} are recorded
from an absolute address “2F200h* in addition to data of all
"0Ch". 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 hanufacturing a



test zone and a DVA (Defect Managenent Area) are forned. The guard zone is
provi ded as an area in which synchronization of a wite clock is perforned
when data is witten on the disk test zone or the DVA. The disk test zone
i s provided for checking the disk condition. The drive test zone is
provided for checking a state of a recording/reproducing drive. The DVA is
conposed of DMA 1 and DVA 2 formed in the inner periphery side of the disk
and DVA 3 and DVA'4 formed in the outekZ2periphery side of the disk. DVA 1
to DMA 4 have the sane contents recorded thereon. X 13 1In the DVA

recorded aremzstegsdliscofo dat eot borpiaf data defreehyi “rézﬂ:ﬁfl C%%Qb' e area and
information of alternating sector. when the recordlng epro TCT T

operation i sd¥er Aockndes (phymikahpduinééeranion iAréhRGOR! 8At SO, anPNA
recordi ng/ 2ée%)oducmg can be performed such that a defective rgblon S
avoi ded. A- X1%%A0foFO Rft-a The contents of control data which is recorded

in the enboss area as r%Productlon on]y data as descri bed above are shown
in FIG 3. Each of 19 %9%8Rs¥%t & ﬁ@d’fﬁ}nﬁ?f’éﬁm @1 R4l 0dms k6 theensors (1

2507, Bt BB B i e ) 1

physi cal forareh 9§ 4 Rcordable region (a groove area) on which a track is
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

(ﬁi formed.

A recordable area permitted for a user to recerd 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
1A0EBFh.

In the portions inner than the recordable area and
outer than the same, a gquard 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.

T,
N "
g H

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

The drive test zone is provided for checking a state
of a recordiﬁg/reprcducing drive.

The DMA is composed of DMA 1 and DMA 2 formed in the
inner periphery side of the disk and DMA 3 and DMA 4 formed in
the outer periphery side of the disk. DMA 1 to DMA 4 have the

Same contents recorded thereon.



disk is recorded in the first sector having a sector nunber 0. in a sector
havi ng a sector nunber 1, manufacturing information of the disk is
recorded. The foregoing information is text data and code data which can
be recorded by a manufacturer of the disk in a free format manner. In
sectors having sector nunbers 2 to 15, a variety of copy right

I nformati ons are recorded. The contents of information of the physical
format which is recorded in the sectorjfaving the sector nunmber O are
shown in FIG 4 together with the byte position and the nunber of bytes in

the sector. The book tyRSieabda PRdcdordd Sd ) 28t HiC YrdQde &de iBPYEE, POSition
0. 14 As the book type, four-bit data is enplo?ed to ré%%?%nt%g %ype of

the di sk, folefexanihe;hen reeaddadslley atypearti SMforfeiont abl £ tdsktPhat he |ike.
As the part version, four-bit version information is recorded. Al a byte
posi tion 1, segthr{ ohan théarecdrsingérepmpducéngraperheion sie pezEopmnsh t he

m ni mumread-out rate. The disk size is information of the type of the

di sk, that ¥, TakiBI EmFedPERDCE, teothen qantenss ahdtigePMAi stecoadinghyt e
position 2, the structure of the disk is recorded. At the foregoing

posi ti on; tﬁ&%%&‘l‘%’vﬁ%&af‘ng%r Mo isélcPeEg?He?dzdeFﬁ‘étﬁ‘fﬁwﬁgﬂleﬂ Jayers,
that is, th kgkqhas a single layer structure or a dual layer structure,
whet her the type of the track is the parallel track path or a opposite

track | A-2: Control Data
The contents of control data which is recorded in the
(i} emboss area as reproduction-only data as described abofe are
shown in FIG. 3.
Each of 192 blocks forming control data includes 16
sensors (1l sector = 2048 bytes: +the sector format will be
described later). The 16 sectors are used as shown in FIG. 3.
That is, jnformation about the physical format of the
disk is recorded in the first sector having a sector number 0.
In a sector having a sector number 1, manufacturing
information of the disk is recorded. The foregoing information
is text data and code data which can be recorded by a

™ manufacturer of the disk in a free format manner.

o

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

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

The book type and part version are recorded at a byte

position 0.



pat h, whether or not the type of the layer includes the enboss user data
area, 'recordabl e user data area and rewitable user data area or the liKke.
At a byte position 3, information about the recording density is recorded
whi‘ch includes four-bit information of the linear density and the track
density (the track pitch) each. The di sk according to this enbodi nent has
the linear density of 0.35 pnibit and a track pitch of 0.80 pmrecorded

t hereon. Twel ve bytes frombyte positionpg 4 to 15 are used as a data area
al l ocation, while sixteen bytes frombyte positions 16 to 31 are used as a

reserve. At a byte posi the@nbék tyhe, VAdwerak she %Veﬁxfi’%e;# g;g”fr%g’o Juunber
, ST X

is recorded. Six bytes frombyte positions 33 to byte
posi tions 38heotyge arfdtheoudidkyt €orf enamgiet eapasddioang d @isfi8 are areas
on which recommended informations at a first linear “véelocity, a second

| i near vel otevyitaideadibkrel [theedikeel ocity are recorded, respectively.
The first linear velocity is a linear velocity at a radial position of 24
mm at a predet er mi nedSr |RAGCoNeRSRTbr Tofr-lony vesE e trfermetidm aix of t he
disk is perforngycﬂl the CAV, the linear velocity varies depending on the
radi al posi tFEHSM other words, the radial position deternines the |inear

adial position of 23 rmiseneeatHddr Sarhaidty-Rredaey aRarteR Tend of the
recordabl e pé@ireshBvNdidk li%e gnd the minimum read-out rate. The disk
size is information of the type of the disk, that is, an 8-cm
(“ disk, a 12-cm disk or another disk.
At a byte position 2, the structure of the disk is
recorded. At the foregoing position, the following information
is recorded: the number of layers, that is, the disk has a
single layer structure or a dual layer structure, whether the
type of the track is the parallel track path or a opposite track
path, whether or not the type of the layer includes the emboss
user data area, recordable user data area and rewritable user
data area or the like. |
At a byte position 3, information about the recording

density is recorded which includes four-bit information of the

o~
S

linear density and the track density (the track pitch) each.

The disk according to this embodiment has the linear
density of 0.35 ym/bit and a track pitch of 0.80 pm 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



The second linear velocity is a linear velocity at radial position of 41
nm at ‘a predeterm ned revol ution nunber of the CAV, that is, a |linear

vel ocity at substantially the intermediate position in the recordable
area. Further, the third linear velocity is a linear velocity at radial
position of 58 nmat a predeterm ned revolution nunber of the CAV, that

Is, a linear velocity at the outernost periphyal position of a region
havi ng effective data in the groove aredas As reconmrended i nformation,
recommended -val ue of each of the peak power, the bias power and the |ead
power of thenutirgelsbgasgpraiegeach radi al position (the linear velocity) is
recorded. Since the disk according to this enbodinent is rotated 16 at the
CAV, the linear vel oci®y bysesafsmd by@wapsk{tidnquyer i gheral, si of the
di sk. To realize the CLD (Constantbwfjnear Vepgc?fy?j?ﬁ%ogégngyﬁ%%ﬁgamunder
such a stat &YtenhEositiansend8ytofd4 kadr four diyrgsciask HyteCRBRgEthid 45 o
correspondenge wth the radial position (which is a zone to be described
later). Sinc® £ &HFehetitighescranerded dnsaphaydeths tkea ppEduMiLKalue of
t he recordi [ dycing | aser power_varies between the inner periphery
and the outgghﬁgg% &r y° ?WSZEVﬁﬁF,Ve}?ﬁéﬁﬂpPFﬁlﬁnﬁhﬂfde1iseszmmahmnﬁtplIy
linearly chafgedecdiied! eLOMPRNGGd; yal ues at the first, second and third
linear velocities, mninmum. intéefiediate and maxi mum vales are

i ndi cat ed as gui des. Tha f&ﬁﬁt.Qﬁné999bébﬂd§%yfi§”ﬁIE&SSapoéeféé¥¥y4gttgh2047 s

radial position of 24 mm at a predetermined revolution number of

(;* CAV. Since the rotation of the disk is performed at the cav,
the linear velocity varies depending on the radial position. 1In
other words, the radial position determines the linear velocity.
The first linear velocity which is a linear velocity at the
radial position of 24 mm means a linear velocity at the leading
end of the recordable area shown in FIG. 2.

The second linear velocity is a linear velocity at
radial position of 41 mm at a predetermined revolution number of
the CAV, that is, a linear velocity at substantially the
intermediate position in the recordable area. Further, the

{5€; 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 pasition of a
region having effective data in the éroove area.

As recommended informatidn, 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

Irecorded.

Since the disk according ‘to this embodiment is rotated



made to be a reserve area. Physical format information in the control data
l.ndi cates the type and the physical properties of the disk. The

recordi'ng/ reproduci ng apparatus reads the foregoing infornmation so that
the recording/ reproduci ng apparatus is able to use the disk to
appropriately performa, recording/reproduci ng operation. A-3; Wbble
Address Format The di sk according to this enbodi nent has groove areas
except for the enboss area, the groove dieas having tracks which are
previ ously fornmed by wobbling grooves. The wobbling grooves express the

absol ute addjeshescadhaiRf 9ifeat RR10E rdi nglr.eproduci apparatus is able
to obtain information inci udieerl]g the ggjgo’?gu?glg rté%"éaréﬁ%f’ﬁeg‘?‘?% by

extracting segiphardl sicier bespndiirg. t ord heagtiaker d&‘ﬁb the grooves
when the disk is driven. FIG 5 shows an exanplel%% t e?§§$ﬁ€ re of the

groove of thHaesptVelicityskrecestiigngetind hindeendigst LREatdS wrpchenmatical |y
showmn in FIG 5 (a), a sRiraI pre-groove 2 is previously forned in a
groove area IGPIPANGY difskhe BReiiddnagclesk tisi shamdratiiine boridsordicnest i ON

fromits inner, periphery towards its, outer periphery in the formof a
spiral. As gqﬁﬁtfhﬁ %ﬁalgéoﬁﬁ%ﬁ§1°Fhé“Eﬁ9¥=@Poév@?ﬂ?lﬁ@ybbedésﬂnﬁhédinto a

concentric lggggjguration. As shown in FIG 5 (b), which is a
partially-enlarged viewthereof, the right and left side walls of the

pre-groove 2 are wobshed i A660LIRMASMLE A LSS Laformiiop, That i,

as wll be described later, the side walls arealro
optimum value of the recording/reproducing laser power varies

(if between the inner periphery and the outer periphery. 1In actual,
the optimum value is substantially linearly changed. As
re;ommended values at the first, second and third linear
velocities, minimum, intermediate and maximum vales are
indicated as guides.

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

$o that the recording/reproducing apparatus is able to use the

et
e o

disk to appropriately perform a recording/reproducing operation.A
A-3: Wobble Address Format |
_ The disk according to this embodiment has groove
areas except for the emboss area, the groove arezs 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



at a predeterm ned cycle corresponding to a wobbling signal generated in
accordance wth 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 fromthe center of groove 2 to the center of
Its adjacent groove 2. As shown in FIG 6 (a), the track pitch is nmade to
be 0.8 pm The wdth of the groove (the width of the bottom portion of the
groove 2) is nade to be 0.48 pm TherefbrTe, the width of the groove 2 is

| arger than that of the land 3. As shown in FIG 5 (b), the groove 2 is

al l oned to JBR3BEESnd{IRE LBNDHO s 1 nSi”\QﬂJ'y bling) is ef' n d aS a
val ue of a mnbbleggnplltude TAW shown i n ]%? éEW%)e qr%§§ £yt
accor di ng t diski $s edficdinient has a structure that t he wobbl e anplltude WV

is 12.5 nm The amount of wobbling of the groove is instantaneously
enlarged at a certailIGey8l shas iant examile bifetled|raedupeei e Hef POLRL | ng
being a fine clock mark to be described |ater. The wobbl e anpllgude

the foregoi R§ Bbe taRSHCRS, digs asrcarding tabsbis 2Smmbienabowts 30 nm one

track (one ro nd of &E %éack) has aol*pM{urallty of wobbling address franes.
The wobbl i nﬁ O 1 EIGhowf3lm fIIRLrAl precgiamved2i aso ei ght

SEvo Seqnenre{ LBt Bkl Y gl lR it 0 4PPLEEL PULGTGEL, O 0 T
this embodiment in a direction from its inner périphery towards
its outer periphery in the form of a spiral. As a matter of

(ﬁﬁf course, the. pre-groove 2 may be formed into a concentric
configuration.

as shown in FIG. 5 (b), which is a partially-enlarged
view thereof, the right and left side walls of the pre-groove 2
are wobbled in accordance with address information. That is, és
will be described later, the side walls aré 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 piteh is the distance from the

’/"'\r

‘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 tm. The
width of the groove (the width of the bottom portion of the
groove 2) is made to be 0.48 pm. 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).




one servo segnent (hereinafter sinply called a segnent) includes 48-bit
infornation mainly constituted by the absolute address. Wbbling per each
segnent *has 360 waves. In each wobbling address frame serving as each
segnent (segnent O to segnent 7), a wobble groove is forned because the

a" 48-bit wobble data is FM nodul ated. The above-nentioned fine -cl ock marks
are formed on the wobbling groove at tPg sane interval so as to-be used
when a reference clock is generated by PLL circuit when an operation

for recording data is perforned. Ninety six fine clock marks per rotation
of the disk are fornefhe Misleflorecod@ingi 868 €ARC lenbBREksnhgf Qr Med per
segnent. Each wobbling address frane serving as each segnent “(segnent O to
segnent 7) hﬁ’ér“é"‘%‘f-'?ugl@%# &hehvahbla aEpGit@de & ikn1ph® Ml birhe WRRLINY
address frang f'g t four bits are conposed of a synchronizing signal
(Sync) indi c&t i 3’ ?ﬁ‘ég <k & BFO?YRe irobhstanraaddnety dmamged Tae A our - bi t

synchroni zi tern is bi.-phase data which forns 4-bit data with an 8-
channel bit. Iﬁggboﬁy%%ﬁ|%§bf8§?rY§1?stF%r?ﬁ#%ﬁﬁ@ﬁ AReWrtTerti wabbXiray Bejng

i ndi cating anyihayel I LLLy.,of . recording |ayers or the |ayer
structure of the disk, Tﬁgk?8€|%§gaﬁaé¥ﬁ%ﬁ1Qﬁ%FFs fi%anpgélﬁerﬂél&édeess
(the track imumherjorsjodhgl potdpralsol S he_di sk. The
following four bits 1;Mr?ldi cgtgot he segnefrﬁler?% ?é' a?%él vg?u‘é‘% & 2PARt segment

nunbers are300nmio "7" corresponding to. the segnent 0 to the segnent 7.

That is, the segnment nunber
One track (one round of the track) has a plurality of

'_(wf ~ wobbling address frames.

Tbe wobbling address frame is, as shown in FIG. 7,
sectioned into eight sections in a direction in which the disk
is rotated, each section being a servo segment {segment 0 to
segment 7).

One servo segment (hereinafter simply called a
segment) includes 48-bit information mainly constituted by the
absolute address. Wobbling per each segment has 360 waves.

In each wobbling address frampe serving as each segment
(segment 0 to segment 7), a wobble groove is formed because the

- 48-bit wobble data is FX modulated.

N

The above-mentioned fine clock marks are formed on the
wobbling groove at the same interval so as to be used when a
reference clack is generated by a PLL circuit when an operation
for reccrding data is performed. Ninety six fine clock marks
per rotation of the disk are formed. Therefore, 12 fine clock
marks are formed pér segment.

Each wobbling address frame serving as each segment

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



Is a value indicating the position for the circunferential direction of

t he di*sk. 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 forned
at t the sane interval on the wobbling address frane FIG 8 shows a state
of the fine clock mark. In each wobbling address frame, 48-bit data is
recorded. One bit is, as shown in FIG18, expressed by seven waves
(carriers) anobng signals having a predeterm ned frequency. In one frane,
360 waves exist. Assimithg &8dtitt hebbping aldagbsk frdnfe M @5AL€FLY30;44 Mes
per mnute, the frequency of the carrier is 93.1 KHz. 20 As shown I n FIG
8, in the wiBBl FAEPAAH Ofsafsumhirondning $iBh&L ESymme iRdicasing kreat ed for

each four bits of aqgres i nfformation for the fine clock nark. That is,

the fine cP58KE R Ehesve drpgsEEs D IfIGRe - bi Therffougubibismamibniz ing
constitute le First_one bit in the unit conposed of four bits is a
bit includi %89%%%%%5%?%% ©HerR Whigh COTRE Arbit faBabith @ioBbits which

do not incl yggntdie Hilkne clock mark. An enlarged shape of the bit including
the fine clock mark is shown in a |ower portion of FIG 8. As shown in the

figure, a waveform $REVISILAENG Fod¥e bGk@CKo AR IyETC i h forldrlE i dded at the
central position of the data bit |ength.
(Layer) indicating any layer among a plurality of recording
layers or the layer structure of the disk.
(”p 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 pumber.
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 wobbiing address

frame, an error detection code (CRC) is formed.

- _ As described above, the fine clock marks are formed at

o
.

the same interval on the wobbling address frame .

FIG. 8 shows a state of the fine clock mark. Tn 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. In one frame, 360
waves exist,

Assuming that the optical disk 1 is rotated 1939 times

per_minute, the frequency of the carrier is 93.1 KHz.



The shape of neandering of the groove 2 on the disk 1 is fornmed such that
t he wobbl e anplitude. wVof the portion corresponding to the fine clock
mark FCK is instantaneously enlarged to, for exanple, about 30 nm in one
frame, 12 fine clock marks are recorded at ‘intervals of three bits.
Therefore, 96 (= 12 x 8) fine clock nmarks are recorded in one rotation
(one track). The fine clock mark (a PLL clock which is generated fromthe
fine clock mark in the recording/reprodﬁ%ing‘apparatus) can be nmade to be
i nformation indicating the circunferential position nore precisely than
the segment number. The shoegubm@EEcof 8f hin ader W8bAngeaalrads 43ahkt data is
a value corresponding to each data. Each data of, for exanple, the track
nunber or t KBOWRKED FES-bi, pre ditpilal alletsataddféheacht Fegreiey- pedul at ed.
The pre-groo s wobbled with the wave, 21 the frequency of which has
been nodul afiégjfeis-&n ERab+eR Forskbe | Hipeofclpaly iark. FohamtisThehphysiecal
format of t&zog%gﬁngfggrgén to this enbodinent is set as described above.
The reason why the —Toregor 8P iRtO7 ONeblt O LorFi bits abdeb and an

obt ai nabl e cgfifettuddenebd, Ml | now be described. The reason why the track
pitch is 0.8 pm tuhe Ilhne()é(xa[!édensi ty is 0.35 pmbit and the wobble :

amplitude WWis 12. Spirgt oMd bifowy dgse |%§.‘E itially, the val ues that
the wavel ength of the laser. beam s?thlesf ?gg —Ogég él);naﬂé)r‘% Rﬂi\pa B & as
shown in Fllgt irmladicgndicdiad. cMuleauek. ameAsssiiido LS. "BaS that a
recordi ng

_bits which do not include the fine clock mark. 2an enlarged
(h. shape of the bit inciuding the fine clock mark is shown in a
lower portion of FIG. 8. As shown in the figure, a waveform
serving as a fine clock mark FCK is included at the central
position of the data bit length.
| The shape of meandering of the groove 2 on the disk 1
is formed such that the wobble amplitude WW of the portion
corresponding to the fine clock mark FCK is instantanecusly
enlarged to, for example, about 30 nm.

In one frame, 12 fine clock marks are recorded at
intervals of three bits. fherefore, 96 (= 12 x 8) fine clock

- marks are recorded in one rotation (one trackj).

-

. 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,



capacity of 3 Goytes is realized in a disk having a dianeter of 120 mm
Thus, *a calculation is perfornmed so that a fact is found that a track
pitch of about 0.8 pmis required to realize 3 Cbyte. A preferred |inear
density is considered when a CLD recording operation is performed in a
state in which an assunption is nmade that the track pitch is 0.8 pm FIG
10 shows a result of neasurenent of jitfers of reproduced data at various
linear densities in a state in which t track pitch is.0.8 pm A
solid-line curve shows a result in a case where no crosstal k takes pl ace,

whi | e one- dothecIfaequénaye ofuwlicts havShéen sl btéd, @ case where crosstal k
takes place. The state in which crosstalk takes place is a state in which

data is 22 previousl3-4tecBeaish faraSe¢ttdinly adj PigeicallOFarfd@ck Whi ch nust
be inspected. Therefore, data _reproduced fromthe track which nust be
i nspected contai ns a Td¢r PAYfilcaloliarmat off dbst dlsk eovpodimg .to Tdsstate in

whi ch no cras tng t akes glace is a, state in which data is not recorded on
the track adf @8 Heh% 1ohESt 3T ReGRTHIPd phoFene Thespeaser withdmef ore, data

Crossialk canponents et HEEE BN GT I RRo 2P r S Gitiggare,

jitters do egteé®XRae8yABONCASH BRIy bBga direction toward Tow

densities froma boundary which is about a ?lnear density of 0.35 pnibit.

In a portion in whiclrbtheedsone@ly Ags trdcRXGRRYS is 6.8 1m, the linear
density is:0.35 pm/bit and the wobble amplitude W& is 12.5 nm

(fé will now be described.

V Initially, the values that the wavelength of the laser
beam satisfies A = 650 nm and NA = 0.6 as shown in FIG. 1 are
considered. Moreover, an assumptidn is made that a recording
capacity of 3 Gbytes is realized in a disk having a diameter of
120 mm.

Thus, a calculation is performed so that a fact is
found that a track pitch of about 0.8 pm is required to realize
3 Ghyte.

A preferred linear density is considered when a CLD

- recording operation is performed in a state in which an

o

assumption is made that the track pitch is 0.8 m.

FIG. 10 shows a result of measurement of jitters of
reproduced data at vafious 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



0.35 pmbit, jitters tend to rapidly increase. That is, a region of the

| { near> density to about 0.35 pnibit is a preferred region in view of the
jitters: Since the density is as raised as possible, the linear density of
0.35 pnibit is set in this enbodinent. Then, an anount of the wobble
anplitude is considered in-a state in which the track pitch is 0.8 ym and
the linear density is 0.35 pnmibit. FIG 11 shows the rel ationship between
the N Carrier/Noise ratio) of the woBBl e and the ampunt of the wobble
anplitude. As can be understood fromthis figure, the CNis inproved in
proportion t @rewtowhyurbcofddéd@anabil sLLd hat_i.s, .i.n. proportion
to the amount of the wobble anpli tude?c]@?ﬁéh%ér*gcgwr gtgﬁf‘% d"é‘d‘ﬁ&i‘ﬁ‘@f'p‘i#@

absol ut e addfB8Re¢ted.npFhsmweforen @3ta MepROBEELN t t t he wobbl e
anplitude, the &N deteriorates. Thus,e@t he addrfgggl tel%geﬁ%gt lé’ﬁiCh must

det eri or at es?®| $1IAFE LA NIt et SRR IA3 A off O¥ESs sHN§ adeh Sy e ror
is nade to b@hg1¥a%ue.nnre han an al |l owabl e val ue. Therefore, the anount
of the wobbl & A EudR Be d¥rsatrdk takasgelaconisd ke sanberihandenF! G

R e i et U b e
Thcl i nat i on o 1 he. S eSO ARl Wl EPRESEieatToRcha kenciar gi n 1 <
| ar ge. which must be inspected does not contain any crosstalk
component.
- | As can be understood from the foregoing figure,
Jitters do not increase/decrease rapidly in a direction toward
low densities from a boundary which is about a linear density of
0.35 pm/bit. 1In a portion in which the linear density exceeds
0.35 im/bit, jitters tend to rapidly increase. That is, a
region of the linear density to about 0.35 pm/bit is a preferred
region in view of the jitters. Since the density is as raised
as possible, the linear density of 0.35 um/bit is set in this
enbodiment.

Then, an amount of the wobble amplitude is considered

in a state in which the track pPitch is 0.8 ym and the linear

P

density is 0.35 um/bit.

FIG. 11 shows the relationship between the C/N (
Carrier/Noise ratio) of the wobble and the amount of thé wobble
amplitude.

As can be understood from this figure, the C/N is
improved in proportion to the amount of the wobble amplitude.
That is, in proportion to the amount of the wobble amplitude,

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



As can be understood fromthis figure the skew margin deteriorates when

t he amount of the wobble anplitude exceeds 15 nm As a result of the above
i nspection, a preferred anmpbunt of the wobble anplitude is 10 nmto 15 nm
Inthis enbodinent, the wobble anplitude WNis made to be 12.5 um whi ch

is included in the above-nentioned range. Wen the anmount of the wobble.
‘anplitude is determ ned as described above, whether or not the track pitch
of 0.8 pmis an appropriate value is cegnsidered. Also in this case, the
skew margin is enployed as the estimation function of the address error.

crror. Fi G Ig Oy o e CRas) BT WMCCROPRES TERakSee 4 €l | whi 1 o

error. FIG "1 shows a state

FIG 13 (b) dét@m:rata&at eTHds, W@hehad;’&es%h@ﬁ%@ <R &éé'effoﬂa%rge The axis

of ordinate stands for the |evel ress error and‘the aX|s of

absci ssa stands forIf wiad N dsgmaﬁe) tof be hes raxdiozl 164w, tHRr Saqidig W dth
corresponding to 10 % of the address error is the skem/nargln n the case
shown in FI€TIom3 léaylad¢d¥0 hex anpilye mogeskizan mar gil bowsblabettiueD. 9', in the

case shown in FIG 13 ﬁé§ the skew margin is about 1.2. As can be
under st ood THFRICRE f hf untnel sihenwvabble mopdétede orstebeat tm bire track

pitch is n r. FIG 14 shows skew margins with respect to various
track pitchés.”>’/AS shown in the figure, the skew nargin deteriorates when

the track pitch is r&deHa2bERYE AR, CRIP2 S shows the relationship

between the skew margin of the wobble address and the amount of

(“‘ the wobble amplitude. That is, a limit with which the address
can satisfactorily be decoded with respect to a state of
inclination of the disk is shown. It is preferable that the
skew margin is large.

As can be understood from this figure the skew margin
deteriorates when the amount of the wobble amplitude exceeds 15
nm.

As a result of the above inspection, a preferred
amount of the wobble amplitude is 16 nm to 15 nm. In this
embodiment, the wobble amplitude WW is made to be 12.5 nu which

is included in the ahove-mentioned range.

e
!

When the amount of the wobble .amplitude is determined
as described above, whether or not the track pitch of 0.8 im 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



with a portion in which the track pitch is about 0.80 Mn Fromthis, it can
be understood that the preferred track pitch is about 0.80 pm Al though
the range fromO0.74 pmto 0.82 pmis a pernissible range as the skew
margin as shown in FIG 14, the npbst preferred value anong this range is
about 0.80 pm That is, as specifications capable of realizing 3 Coyte, it
can be understood that the specification,of this ~enbodinent that the track
pitch is 0.8 pm the linear density is .35 pmbit and the wobbl e
anplitude WVis 12.5 nmis one of optinmmspecifications. Therefore, this
embodi nent the alrtaek pitelaliz Qavgbor MBfe 2838 &f FQLYLL O HRS %grai-[ requi red
recordi ng capacity and obtain reliability in extracting the abso e
address froherdle (RObbfithe agdvese andrpend othd Rgis Oatab8eadi B, QRer ation
and the like. 25 The disk according to this enbodi nent and formatted as
described affveé ¥ahugatdegrae) orf | shepaadiaVeskawy a recordi ng/  reproduci ng
appar at us mhile-conpgtibility wth, for exanple, a DVD-ROMis nmintained
because the content sETfe1 F8SF Gt cOSTesprRING &6 1 % Inf tbataddredata. As
descri bed abqys, ; r Lich and t | 1 near. density are, as physical
format infor mat%i (J)'%\hlﬁﬁé cs%%%("r gl%}%]é}'a, an gﬁ%r‘@é"& §ROYH 4} rﬁ}if;i- oh3 ofa J.hgor
recordi ng dsfsiply. at y .t L " b nf tion_of the hook type
at the byte polgi tfonhé %?eg l;ﬂ%E: ﬂfﬁgth{; e§d1 @Egi § ng[ 'Sk CREGi thywn in

speci ficatiRIGs 1Batb)hehet sk mirgeh is dbodtpM 1te, linear density is 0.35
I An/bit and the

As can be understood from the fiqures, the skew margin
(i“ ~deteriorates as to the track pitch is narrower.

FIG. 14 shows skew margins with respect to various
track pitches. As shown in the figure, the skew margin
deteriorates when the track pitch is made narrower as compared
with a portion in which the track pitch,is about 0.80 um.

From this, it can be understood that the preferred
track pitch is about 0.80 um.

Although the range from 0.74 um to 0.82 Hm is a
permissible range as the skew margin as shown in PIG. 14, the
most preferred value among this range is about 0.80 pm.

o That is,. as specifications capable of realizing 3

P

Gbyte, it can be understood that the speéification of this
embodiment that the track pitch is 0.8 uym, the linear density is
0.35 pm/bit and the wobble amplitude WW ié 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.



wobbl e anplitude WWis 12.5 nmis caused to be identified. As a matter of
course, the book type may also function as information with which the
optical ' disk can be identified. That is, the optical disk is a disk having
a structure that the track on which data will be recorded is previously
formed as a phase-change recording region, the track is wobbled with a
signal obtained by frequency-nodul ating the carrier having a predeterm ned
frequency in correspondence with addres& information and wobbling serving
as address information is forned in correspondence with the constant

angul ar vel ocity. Fur¥herdisht acherdiypigetposiils @iboddndri: 484 ESARITTRAAg
information at the first, second and third linear velocities Is recorded.

As a result $ISarHbed abaugsrcanssabimfestedilhdte thévenditgk aageesgisig /Mt 0 this

enbodi nent e IOﬁé a.ﬁeculiar zoning format to be described later to
reali ze t he TGPBHBEHYY FERIREUD ahilRecrnprtabidétyi withof f0r3&xampieita Al SO

t he above-nqﬂ&i d. structucre enables the disk to be identified that the
disk is format t-ggﬁb'SL/? a et ﬁb‘&e‘grci’@SFHFﬁg&% FoPRpRte mfodgefermdtBlisCut t i ng

Apparatus A fRhLeesied GUlhs Nbdd1e;disk; having the above- nentioned physica
format will now be described. A"procéss for manufacturing a di sk conprises

a so- called nast er - ¢isS geHELURYS absvaRSLRY it?Qci?ﬁfﬁ:%ﬁS)m& gk, working
process (a replication process) in rough classification. e gfering

process is Seprbegre,ons cpisieal nformateiatormet®n 1hacsi@BeEhLLOr USe in
t he di sk working process. The disk

recorded as information of the recording density at the byte
(ﬂ’ position 3.
) 7 As information of the book type at the byte position
0, a fact that the disk is a disk having specifications that the
track pitch is 0.8 pm, the linear density is 0.35 ym/bit and the
wobble amplitude WW is 12.5 nm is caused to be identified.

As a matter of course, the book type may also function
as information with which the optical disk can be identified.
That is, the optical disk is a disk having a structure that the
track on which data will be recorded is previously formed as a

phase-change recording region, the track is wobbled with a

signal obtained by frequency-modulating the carrier having a

B

predetermined frequency in correspondence with address
information and wobbling serving as address information is
formed in correspondence with the constant angular velocity.
Further, at the byte positions 33 to 48, recommended
information at the first, second and third linear velocities is
recorded. As a result of this, a fact is expressed that the
disk according to this embodiment employs a peculiar zoning

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



wor ki ng process is a process for mass: producing optical disks which are
replicated products by using the stanper. Specifically, the so-called
cutting is performed in the nmastering process which has the steps of
coating photoresist on a polished gl ass substrate and exposing a forned
photosensitive filmto a | aser beamso that a pit and a groove are forned.
In this enbodinent, the pit cutting is gerforned ina portion
correspondi ng to the enboss area of thg disk and the cutting of wobbling
groove is perfornmed in a portion corresponding to the groove area. Pit

data in the 1agb0$8caF %nggt}or@ﬂo@r_ggl lja[p/tg_bqr eparing process called a
pre-mastering. After cutting has been conpleted, a predeterm ned processes

i ncl udi ng devel opmentaleb the dboke-néntiRnkar BBactiit@Nendtied M FRLL QL 1 S
transferred to the netal surface by, for exanple, electrocasting, so that
a stanper r dguidentifdedahbrtadter disk siss folyatepl ibgaki Recidd RBULachyr ed.
Then, the stanper is used to transfer the information on a resin substrate
by, for exa®pl ebismpmbgdésenton nethod or the like, and a reflecting filmis
formed thereon. Then, a process for working the substrate into a required
shape of the disk is[Béerforn§3t§&n9H§EmFPﬁﬂF praducts are manufactured.

The cutting appar at ug, le.. as_sho in FLG .15 is fornmed of an
optical unit 70 for ?r?%%lia ?’%gp‘ét J‘ansgeir'ﬁﬁe‘ggrlﬁk 75‘:?’?%{“@13?5 a?ﬁﬁgt'_rate 71
having the pbotmeel phyéodingoehye BeLT A6 B QeSUEIY; @ driving unit 80
for rotating the gl ass

A process for manufacturing a disk comprises a so-

(A called master-disk process (a mastering process} and a disk
working process (a replication process) in rough classification.
The mastering process is a process for completing a metal master
(a2 stamper) for use in the disk working process. The disk
working process is a process for masa;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,



substrate 71; and a signal -processing unit 60 for converting inputted data
i,nto recording data and controlling the optical wunit 70 and the driving
unit 80. The optical unit 70 incorporates a | aser-beam source 72 which is
made of, for exanple, a He-Cd | aser; an acoustic- optical nodulator 73
(AOM for nodulating (on/off) a |laser beam emtted fromthe | aser-beam
source 72 in accordance with recording data; an acoustic-optical deflector
74 (ACD) for deflecting the |aser beam-gnitted fromthe |aser-beam source
72 in response to a wobbling signal; a prism75 for bending the optical
axi s of the jmrduhat &h RaR-ER& gt i.cal 5...d tqQr 74; and
an objective lens 76 for coni\a/ef%?r?g Fﬁeéﬁ%gﬂdetﬁlggtg‘%%%%m%éﬁ%%%é%mg;et he
prism 75 to dlecadoadstinge sovehdtnbedtHRRR GoqghNfed QY BARSES LY fﬁggs of the
gl ass substrate 71. 28 The driving unit 80 incorporates a notor 81 for
rotating théygrepbicationr s emdufagnufF&i 82 for generating an FG pul se for
detecting the rotational speed of the notor 81; a slide notor 83 for
sliding the glass sulfdepat Bhe stagpehiels agied) todiransifeonthd irnferghassn
substrate; and_a servoggontroller 24 for controlling the rotational speeds

of the ot oP"8? Hrd"t REPEFF#® B¥et 5pr @ampdey mn dndektiep dlethne objtha i ve

| 76 and The s - ' i an _60- | t

format ti g Siveri ot pEEPEG Y SEFRN T Soaby ' Slkrbdn, UM 3 BPedess: ode

or-the |ikerbp SoKieg €Ré asibiRbht80i fUPH rég.&iréd @.ﬁéﬁ@'& ecagpytf S0 as
or I ng

to forminput data; a logic calculating cirfcuit 62 subjec he dat a
suppl i ed frperfdmeed so that final products are manufactured.

Ci ; The cutting apparatus, for example, as shown in FIG.
15, is formed of an optical unit 70 for irradiating a laser beam
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 (20D) for
deflecting the laser beam emitted from the laser-beam source 72
in response to é 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.



formatting circuit 61 to. a predeterm ned calculation so as to form
recordi ng data; a wobbling-signal generating circuit 63 for generating a
wobbl e signal for wobbling the groove; a mark- signal generating circuit 64
for generating a signal for formng the fine clock mark; a synthesi zing
circuit 65; an driving circuit 68 for driving the optical nodul ator 73 and
the optical deflector 74 in response-to a signal supplied fromthe
synthesi zing circuit 65; a clock generapgr 66 for supplying a clock to the
| ogic calculating circuit 62 and so forth; and a systemcontroller 67 for

control ling the servori®mriniethgru®id 80dinsSrgoatBsi  ARINOBFEeLL the
supplied clock.* When the cutting process is carried out by tﬁe cutting
appar at us, t¥taddngotheglask| subBdatauses dhecmop OfOLSJgeTn@rEQKﬂ% &, e gl ass
substrate 71 at a _constant angular velocity, as well ‘as the sTide notor 83
to slide t h@'grasEos lecking 7ahe Fosathonal 'speed oruher mbbet 1 spiral track

is fornmed atlg gredetergiged %;agk itch while the rotation of the glass
substrate 77 78° W& &PnbEE Siiflingake BlaFs substyaten@inirnkha emdindm t he

| aser- bea ' ], wed t ass thrqugh the optical nodulator 73
.and t he opmdggi%gg 1-F(%a:’c“dt %P(g?éPaSSE' g8§grqi§;f 6‘!"&13% §EHYe gonkEtier 84 Beum in
accordance wohBrdhe doe ek di §BE¥ h | [ radi at on. t he phot oresi st
surface of the §| ass ggugstif.(g%ea%%glf rom&tshg@ogljhéeé‘?’%\?g ggn%“?é:. eTF'IE%‘,"at he
phot or esi st moscex@bsmd the thfedinghés ivheaes9esengee 19ht h7é e Hdatagnd the

groove. On the other hand, the input data to which the error
The signal-processing portion 60._incorporates a
(ﬂ;. formatting circuit &1 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 calcuiation 0 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 élock 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



correction code and so forth are added by the formatting circuit 61, that
iS, data such as control data or the like, which is recorded on the enboss
area is supplied to the logic calculating circuit 62 so as to be forned
into record data. At timng at which cutting of the enboss area is
performed, the record data is supplied to the driving circuit 68 through
the synthesizing circuit 65. The driving circuit 68 controls the optical
nodul atoer 73 to turn on the sane at a by timng at which a pit nust be
formed in accordance with the record data. At a bit timng at which no pit
is forned, Iaga gmga s d rolled s S t.0 be turned off.
At the cutt?ﬁgn‘%fﬁﬂﬁg %or e té:rgégl\z/gléa?gggggh%t asFﬁFﬁsg?%dcitFEﬁ]ﬁ 65

synt hesi zespatsh gndllecens esrerdbAdot Ghel Beads NAINELOSK: MRy K Lransmitted from
the mark-signal generating circuit 64 with a signal transmtted fromthe

wobbl i ng- si gabttaigederating circuit 63, that is, a signal obtained by
frequency 30 nodulating the absolute address so as to supply the sanme to
the driving circuitSEBukargogsnala flaset obedm@miheedvatrin ke Thear-dri vi ng
circuit 68 controls the optical nodulator 73 to continuously be turned on
for forni ngPeHe SQREESe?2 N5t @ddered ttioe Pags | thisyabi thei aptigadprodn ktorhe
optical def tar. 74 in.respqn to the signal supplied for the wobbling.
As a resul t%ft néﬁ Fé%e?p%lﬁeagmg?gfeacﬁo Wéﬁ 18] B?Feéfﬁdﬁ‘? adBtfe porti ons .
whi ch wil | R8u18%XBASEsht An! LB BRCEr QOVRSHY GoM0RPl 0 (. 05 a resylt of the
above-menti oned operation, expose portions cgéréé))g&;lﬁl@n&aﬁa_’ %n‘f en )
gr ocﬁveﬁ/ e][m'nssadpiatsd asre ther prRéktdres ikBes@hase sWbeld hls4lshPs ACHY dqnce
with the format. :
( from the objective lens 76. Thus, the photoresist is exposed to

the light in accordance with the data and the groove.

On th.e other hand, the input data to which the error

correction code and so forth are added by the formatting circuit

61, that is, data such as control data or the like, which is

recorded on the emboss area is supplied to the logic calculating

circuit 62 so as to be formed intc record data.

At timing at which cutting of the emboss area is
performed, the record data is supplied to the driving circuit 68
through the synthesizing circuit 65. The driving circuit 68

- controls the optical modulator 73 to turn on the same at a bit

’“‘\

timing at which a pit must be formed in accordance with the
record data. At a bit timing at which no pit is formed, the
optical modulator 73 is controlled so as to be turned off.
At the cutting timing for the groove area, the
| synthesizing circuit 65 synthesizes a signal.corresponding to
the fine clock mark transmitted from the mark-signal generating
circuit 64 with a signal transmitted from the wobbling-signal

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



Then, devel oping, electrocasting and so on are perforned so that a stanper
is manufactured. By using the stanper, the foregoing disk is manufactured.
The wobbl i ng-si gnal generating circuit 63 and the rmark-signal generating
circuit 64 provided for the purpose of- form ng the wobbling grooves _

i ncluding the absolute addresses w || now be described. FIG 16 shows an
exanpl e of the structure of the wobbling-signal generating circuit
63.for.generating the wobbling signal ¥or wobbling the grooves. A
generating circuit 11 generates a signal having a frequency of 372.4 Kfl z.

The signal g h ra circuit 11 is lied to a
di vi di ng ci I’?E,Ia?il%. £¥:§% 'Eg% % ta %‘g%Sf\MSPhaﬁ Q &4peL ylg‘? SHRen tot hle
result of therdiynhéicrcus$t &6 ;g_., lal sP € fol! %W%I t; ]Sg aenﬁge}ggfengi o

of 24.8 Kflz, supplied to .a bi 31 ock 'si gna Vi ng

KHz, suppl i edrltmwg hnrcﬂ]ﬂﬁses ooyl 4 %&b{:ﬁﬂéil %%du'YQE@PVﬁ o he bi -phase
m)dul ating circuit 13 is supplied wwth ADIP (ADdress Pre- groove) dat a

as address danbinuthelpi bephasmedodnl i fYraiig Uhe §aobveph4§>%eaogyl ates
t he bi-phase cl| ock supplied fromthe divider 12 with the AD P dat a
suppl i ed frofFv{g em—'u{%cﬁa SBEVRLes Ghasopbiealadediectoni?4 fhasesgigral to

an FM nodul a ci_r.cui IVbre ver, the FM nodul ating circuit 15 is
supplied wi %%f]lg] CEPPR * %’(ﬁpal“ﬁ'ﬁg tva?"El’PWg’%e 3f ghalesydtier thedldsert he

gener ating cpdLiisls Ii1and %thgn&eq:e %Haer{:% %f:rﬂéé‘ wﬁ%hww;.fl be

exposed to light as grooves are wobbled.

(ml’ ' ) As a result of the above-mentioned operation, expdsed
portioas 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 tha 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 KRHz. |

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-



a value "4" by a divider 14, the carrier having a frequency of 93.1 KHz.
The FM nodul ating circuit 15,frequency-nodul ates the carrier supplied from
the divider 14 with the bi-phase signal supplied fromthe bi-phase

nodul ating circuit 13. Then, the FM nodul ating circuit outputs an obtained.
FM signal, that is, as a wobble signal containing the absolute address to
the synthesizing circuit 65. As a result of the above-nentioned cutting
apparatus, the right and left side walik of the groove 2 of the disk 1 are
formed (wobbled) in correspondence with the wobble signal forned by the
frequency nedekit $HmalFh&Sind 7 X I f.1he bi-phase
signal out %t ted ??(L)m t he b?l- p%ggg&r%% ﬁﬁ ?Eégcﬁ%‘u?flgage‘fﬁot R Eléxarrpl e,
when the pr®bedengodiltatingOcirchlit01800 " MdreorBR] oped yas ni zing-
pattern (SYNC) as 32 shown in FIG 17, mhilggﬁhen Pﬁep%ég%zﬁﬁﬁggﬁﬁqgis 1,
"00010111" CRETRHY I ispperniiedpiate ADTR HADdSEMINI Pr&EldRookd | §amls0yed
as the syncEroniz%ﬁ% pattern. The synchronizing pattern (SYN&) Is a

uni que patté Ar S Goes not appear by the nodul ation and which does. not

abi de by the rule. own in the figyres, "0" of the data bits of the
absol ut e address daﬁgh§ﬁﬂr"ﬁhﬁﬁﬁaw%la%ﬂﬂghﬁéﬁg%&P'al?JetPh@GeaEOleaﬁme

converted i gk wihanaeh Lidar L1+ ' he, preyvi qus _channel bit is 0) or
"00" (when the prg\li}iao%s&c cécn%éPP %Y%Lei'}é_%i\) 1-;1?@ 1d\'/”i1 Sk §dth Bhe ADIPconverted

it E; Opfg\ellin Cn)ﬁd;atbi tsupp@ied (#Me@Nat BErAIiQViQYE §1§B%91"]elso bid tiostgl)mgr{d.i; glll'ai-(-When
phase signal to an FM modulating c¢ircuit 15.

(;1 Moreover, the FM modulating circuit i§ is.supplied
with a carrier obtained by dividing the signal generated by the
generating circuit 11 and having the frequency of 372.4 KHz with
a value "4" by a divider 14, the carrier ha.ving a frequency of
93.1 KHz.

The FM modulating circuit 15 frequency-modulates the
car;ier supplied from the divider 14 with the bi-phase signal
supplied from the bi-phase modulating circuit 13. ' Then, the FM
modulating circuit outputs an obtained FM signal, that is, .és a
wobble signal containing the absolute address to the

synthesizing circuit 65.

N

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

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

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

11102000" is employed as the synchronizing pattern (SYNC) as



™

channel bit is 1). Wether conversion to either of the two patterns

depends on the previous code. That is, "Wave Form' shown in FIGS. 17 and
18 shows the patterns of the channel bits 1 and 0 such that 1 stands for a
high level and O stands for a high level. Either of the two patterns is
selected in such a manner that the foregoing waveformis continued. As
showmn in FIG 19, the FM nodulating circuit 15 |.. frequency-nodul ates the
carrier supplied fromthe divider 14 i n3200rrespondence wi th the bi-phase
signal as shown in FIG 17 or FIG 18. That is, when the channel bit data

(the bi-phag ijgangtd. 119 " Ohi dul ati,ng circuit 15 outputs 3.5
vaves  of v A g@inﬁé %3%%% o L8 %ecﬁeﬁd'g?gb’r%ewhérf PRI LSE  the

one data bifavi 8. Ves "ol t at | f sitive ve or a
il GpRISS Biioe) Shaf dwiln U n PSS O

hal f negative wave. 33 when the channel bit d se’sig

"1", on thetleosynahyoficingnwpaeseof. CRL&| ncﬁﬂr@n%%‘l edei riod
corresponding to the half Iength of one Egfita bit. tsptg g?}ﬁg éoylﬁawgges of
the carri erd 3nagpepatigirh pokth idpeswasve appealtaby g abiuBatBME and
Accordingly, .when the chanpel data bit "00" is supplied to the FM

modul at i ng ‘BRFBuRPes Botnabide dypshachekewith data bit "0", the FM

nmodul ating circuit JA%%E%’ utis glsve . waves “E)f 3.5 + 3.5) of frequency
nmodul ation wave in & p T i PethBHES1g "Po Phedheefgta its 9 thea bit.
Wien channghsdgtée address data (ADIP data) is bi-phase-modulated so as to

.be converted into channel bit *11“ (when the previous channel
(i g bit is 0) or "00" (when the previous channel bit is 1).

“1" in the data bit is converted into channel bit 10
(when the previous channel bit is 0) or “01“ (when the previous
channel bit is 1).

Whether convgrgion to either of the two patterns
depends on the previous code., That is, "Wave Form" shown in
FIGS. 17 and 18 shows the patterns of the channel bits 1 and 0
such that 1 stands for a high level and 0 stands for a high
level. Either of the two patterns is selected in such a manner
that the foregoing waveform is continued.

As shown in FIG. 19, the FM modulating circuit 15
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.



bit "il" is supplied, the circuit outputs eight waves (= 4 + 4) of
frequency nodul ati on wave. \Wen the channel data bit "10" or "Ql, is
supplied in correspondence to the data bit "1", 7.5 waves (= 4 +3.5 = 3.5
+ *4) of frequency nodul ati on wave are outputted. The carrier having the
frequency of 93.1 Kilz which is supplied to the FM nodul ating circuit 15
corresponds to 7.5 waves. The FM nodul ating circuit 15 corresponds to data
so as to generate 7.5 waves of carrier ;gr seven or eight frequency

nodul ati on waves obtai ned by shifting the sane waves by 6.20 As descri bed
above, either of the onding to the channel data 0 and the

rriers . corre
channel data 1, star‘ﬁ rﬁlgltg't:3 ﬁ%’?ﬂe&ogg’fi%awﬂbedﬁd-mmsé sbgedl Ve swave

respectivel y1andog OHd RUEH-L L he previaous signal, is selected. FIG 20
shows an exanpl e of frqueﬁ%é)o%) Ul 5270h RaFBr BT @rgsostpyiitadednf aom t he
FM nodul at i pgriod adrretbondind Rics £h€% e first data bit is nade "0"
and its changel dat a bit5 i's émade bgo" l\/\siFH&gésopgeePetga‘E%é’W-rsi\l%fhannel
data bit "Othe & waves of tia cherist athirfla@th e inning point with
the half ppsitive wave have been selected. As a ?e?ﬁ??%”?%égg rP¥er is
ended at thB3kaedgsiveivave.mave. Then, 3.5 waves starting with the. half
negati ve wave are selected with respect to the next channel data bit "0".

Thus, seven frequen%§¢9ﬁﬂiﬂgafﬁdﬁﬁﬁhﬁﬁg oharinaledpestbiv “datajbit "0" are
sel ect ed. [Eﬁﬁblgbﬁ E&”tﬁg3Q%Pa8£u ééiéélg;%cgfﬁ &gmgntggi;izggngéice with
data bit "“0", the FM modulating circuit 15 outputs seven waves
(,;- (= 3.5 + 3,5) of frequency modulation wave in a period
| corresponding to the length of the data bit. When channel data
bit "11" is supplied, thé éircuit outputs eight waves (= 4 + 4)
of frequency modulation wave.
When the channel data bit "10" or “01" is supplied in
correspondence to the data bit "1", 7.5 wavas (=4 +3.5= 3,5+
4) of frequency modulation wave are outputted.
The carrier having the frequency of 93.1 KHz which is
Supplied to the FM modulating circuit 15 corresponds to 7.5
wvaves. The ¥M modulating circuit 15 corresponds to data so as

~, - to generate 7.5 waves of carrier or seven or eight frequency

e~

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



"0". Since 3.5 waves of channel data bit "0" corresponding to the previous
data bit "0" are ended with the half negative wave, a carrier starting
with the half positive wave is selected as four carrier waves of the
carrier of the first channel data bit "1" corresponding to data bit "1".
Since the four waves of channel data bit "1" are ended with the negative
hal f wave, a wave starting with the half positive wave is selected as the
t follow ng four waves of channel data B4 "0". Then, a simlar -process is
performed so that 7.5 waves, 8 waves and 7 waves of carriers correspondi ng
to data bit , 1" (channel data bit "10"%, data bit "0" (channel data bit
"11") and dSP%S gD te‘? e Ehe Bt sogniating rixeeit arSved Iandniout putted in
such a mann t arrier re continued at the boundary (at start
and end poi ﬁ%g@%ﬁ\s&g%of\/\\lﬁrsitnsﬁ?t%%o,&st'Pﬁi efbodPfekts whangedidatat kit t hat
the length of dadye epgnnelyiit & Lnt ol tiple of 35 1/2 of the
wavel ength of the carrier Y gns}eg'{‘% %&a@%aﬂf@g < Jag2gbitavds / of
carriers. Tha#t vasestd dagpdth Sadiag Shaebabit ié% Li 1/2 of the
wavel ength of the seven waves of ca?riers (F?quén %ﬁégglgfggﬁmﬁaves) and
ei ght ti meshalf/ positivee wasechangbeenf sél-teidght waves of carriers
(frequency nodul ation mavesg. The length of the channel bit is seven tines
(when the channel bi&S AsTegelt othei garridomds éndeeh athehehRanElposhtivd s "1")
1/ 2 of the“wggele t h Sf the 7.5 waves of carriers. In this enbodi nent, the
boundary portron ’(qg?t“ar - DrYEIRF SheF g sHehhehpihadapegabiid ated ahannel

DIt LS M08eh8chE i thCh s SoPRAD nil LRSuIdPHARCY s TN B IR0, wave: As
(;_ seven frequency_modulation waves with respect to data bit “0*

are selected.

Data bit “1* (channel bit “10")“;ollows the data bit
“0". Since 3.5 waves of channel data bit "o* corresponding to
the previous data bit "0" are ended with the half negative wave,
a carrier starting with the half positive wave is selected as
four carrier waves of the carrier of the first channel data bit
A correspondiné to data bit "1". Since the four waves of |
channel data bit "1" are ended with the negative half wave, a
wave starting with the half positive wave is selected as the

™y following four waves of channel data bit “0n.

o

Then, a similar process is performed so that 7.5
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 “o- (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



t he phase of address data (channel bit data) and that of the FM -wave
--are’made coincide with:each other. Thus, the boundary portion of the
bits cdn easily be distinguished. Therefore, erroneous detection of the
address data bit can be prevented. As aresult, the address information can
easily accurately be reproduced. in this enbodinent, the boundary portion
(start and end points) of data bits and the edge (the zero-cross point) of
t he frequency nodul ati on wave corresporgkto each other. As a result, a
cl ock can be generated in such a manner that the edge of the frequency
modul ati on wWaye ofs theedawsl engiBf 6F ot :2.his odi nent.. by way; as
shown in FIGS. 21 (a) to 18 (d), oniee cafBic i SHP O Theyes! 1.5 (data
110"), " 11"w§ka and08 )yavek0of(datmierd.) ofiat QL' gg@t% gth) of a{d Ne  cl ock
mar k having a frequency higher than the frequency nodulation frequency
(93.1 KBz) ofbaid@lebit i sewani bimds 178 ofyhichesv@bshgth bReLKEeIRveRO0SS
point of the carrier at the center (switch point of the channel bit) of
respective dft'xS ?? SAFEeIRoWEr RS Bodulptdbnhwanes) hhdeebitackimgs ks
added at ev fau its.. Th nthesizing circuit 65 synthesizes a
si gnal supplellr/édo?r%t}ﬁgt ag’e ?ﬂgéiogfﬁ&?‘gg@‘@tat‘@ﬁﬁs ofi cegriess tfreghenawbbl e
signal (the fogeqye wiedul at i lied fr t he, wobbl i ng- si gna
generating circui t.ﬂgg S0 gg t o%g\g%}g%l% eostl;%glleg%%arm‘&gnbﬁ%vﬁ'ﬁ iSEVERG-imEs at a
rate of one (wher {iey chbenel its -isAt'ot'Fi&; i1 BB ﬁi'ih%sf ilaﬁeﬁlt%%kc r k ];s

‘ tion

inserted into the zero-cross point of the Wobbling frequency
wave bit is “1") 1/2 of the wavelength of the 7.5 waves of carriers.
(jf In this embodiment, the boundary portion (start or end

point} of the bi—phase—moduléted channel bit is made to be a
Zero-cross point of the frequency modulation wave. As a result,
the phase of address data (channel bit data) and that of the ¥M
- -Wave-are:made -coincide with:each other.. fThus, the boundary
portion of the bits can easily be distinguished. Therefore,
erroneous detection of the éddress data bit can be prevented.
As a result, the address information can easily accurately be
reproduced.
~ In this embodiment, the boundary portion (start and
fm; end points) of data bits and the edge (the zero-cross point) of
the frequency modulation wave correspond to each other. 2as a
result, a clock can be generated in such a manner that the edge
of the frequency modulation wave is used as a reference.
In this embodiment, by the way; as shown in FIGS. 21
(a) to 18 (d), when the channel bit data is "00" (data "oy,
"11" (data "0"), "10“ (data “l"} or "01" (data *1"), a fine
clock mark having a frequency higher than the frequency -

modulation frequency (33.1 KHZ)} of address information is



corresponding to the center (the switching point of the channel data bit)
of thet address data bit. Thus, fluctuation in the anplitude of the fine
cl ock mark can be reduced and thus the fine clock mark can easily be
detected. If frequency nodulation is perforned by the above- nentioned FM
nodul ating circuit 15 such that the frequency is shifted fromthe centra
frequency by - 5 % when the channel data bit is zero and when the
frequency is shifted fromthe central Fg equency by + 5 % when the channe
data bit is 1, the boundary portion of the data bit or the channel data

bit and the sy@iheséE08Sad ANt 28f0 ic r ulabian wave do not
coi nci de wi th each ot her. Therefcwégas%hgg%ﬁggﬁ%EmgaéégﬁﬁéF %%rgh?tﬁ§ngﬁfa
bit) can easi{¢witioh peimctosdtaercinanidl pit yher iﬁ@%g&ééﬁfb daRg@int of the fine
clock mark is not always the zero-cross point. he fine clock mark is
superinmposed on a poifG.021t kkows equehbye sihallahdeing'diaehaYodld marks
predeterm ned anplitude value. As a 37 result, the level of the fine clock
mark is rai SSe8r 2F R LBYT datfuditEt y B sepbbestiziggt oitbeitangsl i t ude

val ue. Thus, %thghggonenom Is.realized in that the detection thereof becone
difficult. FOWSVErT*$hid% SERBohi THRRLLIGH FrahithR PREcf5ig8ad| generatdny i s

di sposed at 4 ol er.o- S oi.nt _of the _frequency

modul at i on V\%\%gu?g;ﬁ ;g)gtg% ‘t'él ve';lﬁzet gg%’?%]ﬁaé‘hr%t gge%etﬂt fuBﬂu{ﬁ‘t i PeMEYe) cati on

Lo ogPELeL T ch ey e bR CAOEREE of ) L5
generate a signal as shown in FIG. 21 at a rate of one time per
l(“e‘ four bits.

At this time, the fine clock mark is inserted into the
zero-cross point of the wobbling frequency modulation wave
corresponding to the center (the switching point of the chanpel
data bit) of the address data bit. Thus, fluctuation in the
amplitude of the fine clock mark can be reduced and thus the
fine 610ck mark can easily be detected.

If frequency modulation is performed by the above-
mentioned FM modulating circuit 15 such that the frequency is
shifted from the central frequency by - 5 % when the channel

(“{ data bit is zero and when the frequency is shifted from the
central frequency by + S % when the channel data bit is 1, the
boundary portion of the data bit or the channel data bit and the
zero-cross point of the frequency modulation wave do not
coincide with each other. Therefore, the channel data bit (or
the data bit) can easily be detected erroneously. The insertion.
point of the fine clock mark is not always the zero-cross point.
The fine clock mark is superimposed on a point of the frequency

modulation wave having a predetermined amplitude value. As a



The logical format of data to be recorded will now be described. in this
enbodfqent, one cluster is constituted by 32 Kbytes. The cluster is used as
a unit when data is recorded. The 32 Kbytes' correspond to the
above-nenti oned ECC bl ock. One cluster is constituted by 16 sectors. As
shown in FIG 22, data of 2 Kbyte (2048 bytes) is extracted as data for
one sector, and then a 16-byte overhead_is added to data for one sector.
The overhead includes a sector address3?an address generated or read by an

‘address generati.on readi ng circuit 35 to be described later with reference
C

to FIG 37)5%%ter thy Ivedcef obhe ddaet sloddemacki iy mrisedr or Bowbra By.
al is data (one sector) in 12 x 172

Dat f 206 = 48 + 16) byt int

(= E21084) by:ge(sguf'i (g)'rg%’rg‘ﬁ 9 F%SB%’égf’f%g‘os%WHﬁtFﬂ%V@&e-Si Kheen alata for one
t : 3 i tit f 192 (= 12 16

175 byt os. saenomcich 38 OaL 108 3o Bnat Mok HeRRatidn Bhesorniimanie code (PI)

and a 16- bytgarexégrnal code (PO) are added to the data in the quantity of
192 x 172 bytes such that the codes are added to each of bytes in the

hori zontal and verti dakedet paiHi@NemBSd Dt WEEH g ~for dat a
bl ocked into 208 x 182 bytes (192 + 16) x (172 + 10 fhgﬁé¥%$§ﬁ$gkhe
external co8aTkRD) dispaseduntthiey positdbon of8Phdyied®-tsoseHdignedsi fid
sixteen data in a quantjty of 1 x 182 bytes. As shown in FIG 24, each
data is ad%ﬁﬁqlfed“:é' Botel e MaRe 122l iggs By tadweinkagentisactias dat a

detection or identification from the frequency modulation wave
<WT : can easily be performed.

[C] Logical Format of Optical Disk

C-1: Sector Format

The logical format of data to be recorded will now be
described. -

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

One cluster is constituted by 16 sectors.

As shown in FIG. 22, data of 2 Kbyte (2048 bytes) is

extracted as data for one sector, and then a 16-byte overhead is

added to data for one sector. The overhead includes a sector
address (an address generated or read by an address generation
reading circuit 35 to be described later with referenée to FIG.
37), an error detection cede for detecting an error and so on.

| Data of 2064 (= 2048 + 16) bytes in total is data (one
sector) in 12 x 172 (= 2064) bytes formed into one line shown in

FIG. 23.

Sixteen data for one sector are collected so that data



havin No. O to No. 15 so as to be interleaved. Then, data in a quantity of

3 (=12 + 1) x 182 bytes is nade to be data for one sector. Data shown in
FIG 26 and having a quantity of. 208 x 182 bytes is, as shown in FIG 25,
sectioned into two sections in the vertical direction so that one frame is
constituted by 91 byte data so that 208 (row) x 2 (frane) data is fornmed A
13 (row) x 2 (frame) linking section (data of link ~., area) is added to
the | eading end of each data in a quantity of 208 x 2 frames. Mre

accurately, a portion of the linking section data for 26 frames is

recorded at ihed |[Geptity 1ol L9Rewirold 63t er1zes bytescehdad lakas Piddre
reference to,FIG 31. The other portion is recorded at the head of  the
present cl usf'%rconl%lléﬂ\?%‘? a 2 byte frame synchroni zi ng signal (FS) is

further added to the Qx&i t aa;/t e_frane data. al 39 result,
data for one frame is“nmade* 8 b‘é ‘?ﬁ’ FBd%Ia‘tPaUaéngh%V\lfF hyterpeten®l Thus,
221 (row) X y o] [ data_for, a ck for_ 442
frames is fo%%eex (802 éﬁra!ggg?nggdaqetala?{szanjg%é:hte qB@“E’a‘Ea?‘J‘o 7én% st er

(the bl ock vyt EecR tmtt ther céRe058hNglded al, data portion
except for the overhead portion is 32 Kbytees ?éé&ﬁ%{iéﬁ%&%&&o Kbyt es) .

As descri bedaligurtabrmdcvest bral slieestiddsuagdphyidfes sectors and one
sector is constituted by 26.franes. C 2: Llnklng Secti on
Among thus-formed data blocked into 208 x 182 bytes (=
(192 + 16) x (172 + 10)) in total, the external code {(PQ) in a
(mz' quantity of 16 x 182 bytes is sectioned into sixteen data in a
quantity of 1 x 182 bytes. As shown in FIG. 24, each data is
added to a portion below 12 x 182 byte sixteen sector data
having No. 0 to No. 15 so as to be interleaved.
Then, data in a quantity of 13 (= 12 + 1) x 182 5ytes
is made to be daﬁa for one sector. |
Data shown in FIG. 26 and having a quantity of 208 x
182 bytes is, as shown in FIG. 25, sectioned into two sections
_in the vertical direction so that one frame is constituted by 91

byte data so that 208 (row) x 2 (frame) data is formed.

A 13 (row) x 2 (frame) linking section (data of link

D

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'z-byte frame synchronizing signal (Fs) is

further added to the head of the 31-byte frame data. As a



The foregoing data is recorded on the disk 1 at the cluster unit. The

| i nki h\g 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-nentioned one
sector. The linking section is inserted into the portion between the 32
Koyte clusters (the blocks). in actual,3€ivision at a linking point is
performed at the end of recording operation of the cluster which is bl ock
(N) and the recording start point of block (N + 1). FIG 27 shows the
types (SYO wessYy) dita fier eyndiranai ¥5 ngdei godle fag-beeshidvaage Showhe

| i nki ng section and the contents of data. As shown in the figure, AUX data
i s sonetinedtrBE®r ded  Fhugy 2ddérerhimnéd krarhytes el totad ,akthazeis, dat a.

. The portion, is sonetines used for _contrqlling the | aser power. The types
of 40 the PPB%E§§§ﬁbhE§ﬁ¥iéﬂb4§?gﬁ£ﬁmQﬁ B B cribed later. FIG 28

h Tt at f th i i t i i bet 1 | t )
Do sach a5 i col PEREEREeIRE A MY il Sco 3R ARG, DEBRD LIE GO RLS
SYL to SY7 apgk thedk K¥8idk Sis aSub{€ for kBKbAG SACt i gﬂ%éstai e Bffééél&%

following the lirnking point) which 1s fornmed at th portron of the 32
Kbyte data bbexlportienoegaptofoeagie Sveghesd goestianbie PArBpLepOss guard

regions are forned next to the 32 Kbyte data bl ock which iS the main body
of the cl us2®48 as 16024 Mivtgs$ecti on (the portion nore

As described above, one cluster is constituted by 16

(«3 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



before the linking point) at the rear end side of the cluster. Slice data
ES dafa for use to set a time constant for binary-coding reproduced data,
while PLL data is data for reproducing the clock. As for the franme
synchroni zing signals (frame sync) SYi to SY7, any one of states 1 to 4 is
sel ected and added as described later with reference to FIG 31. Data for
adjusting the length of the mark for fiE_I data and returning the polarity
of the signal is recorded inthe r,. i @ostanble PA. The postguard is an
area for absorbing recording jitters which are generated because of
eccentricity '8 fRuglisyrRehrenieingc signaig widhshé iddstyibéd thaeg, sk and so on.
The postguard has a functjon for preventing interference of data with a
link area on which dgtIg'V\%Ef IShows, & cthafed ofietke dioking sdutidat ehi@cardi ng

start positi | S described |ater. The postguard is recorded
such t hat on??ng%%&#ﬁggggst‘% iﬁﬁéﬁ?ﬁmt 41 data when no jitter takes place

‘and DPS (Data Positio i ri,bed later is 0 byte. The
synchroni zi ng si gnal ?asl%cé;&i}lskg ?)%/}fcequ’gga&g%ad a§g g?%aﬂucf‘oﬁse@fadﬂﬂ i shing

the synchronsyadtirenizEhqalignas ¥l &S sef LQf ghgn#ghgeq §%ct,ig(?)n%€%e )
on'on eac

mai ntai ned (reserved) for future use. Recording of Inforra
cluster is stinkiag gectidre (thekpouripai dblldben the ffﬂ%&hgig£h6%$3%ﬁ§ h

(overlaps) the _|linking point by eight bytes, the recording I's ‘conpleted.
Wien is formed at the head portion of the 32 Kbyte data block,
recorded on each cluster. Postamble PA and postguard regions
(ﬁ_, are formed next to the 32 Rbyte data block which is the main
- body of the cluster as the linking section (the portion more
before the linking point} at the rear end side of the cluster.
Slice data is data for use to set a time constant for
binary-coding reproduced data, while PLL data is data for
reproducing the clock.
As for the frame synchronizing signals (frame sync)
SY1 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

,/F““‘\!

postamble PA.

The postguard is an area for absorbing recording
Jjitters 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



recording is performed, the recording/reproducing circuit 33 of a
mecor'di ng/ r epr oduci ng apparatus to be described later randomly selects any
one of values 0 byte to 64 bytes as DPS. In accordance with the val ue of
the selected DPS, the recording positions for data in the link area and 32
Kbyte bl ock data are changed. if O byte is selected as the DPS as shown in
FIG 28 which is an enlarged view, 14-pbyte link data is added to a
position in front of the first frame synchroni zing signal SYl of the
forward Iin%%n section. Mreover, 85-byte Iink data is added to a
position in ﬁg YRS, ngr ILRERY itRAeSt PigRe APMCRPNiDatAgPositgimal SBYSt pftd he
rearward |i ig¥%é§¥$éhog. If.320b¥tes are selected as the DPs, 46-byte |ink
data is addéed 1o e p 28¢5 IF PnP¥tent of the first frame synchroni zi ng
signal SY1 of the fo r ki Rg: sectd Mor eover, 53-byte link data is
added to the positi o?ﬂ?n deﬂljr&gg'rglﬁgfstltg%glf f%’éﬂc%f Mt e HesRi 32 ¢ si gnal
SY5 of the gegfaerdyr bio tL0d. n 64: hyt are selected
as the DPS, %?4 42 by‘t%gﬂmIlligrtllaﬁgait;lgé]issﬁ1 g&ggxg{%ag‘%aﬁé [63%5| |%§anb¥tre5nt of
the first ofare dynkingrictitignsagnalaifthinéd thesbovady ol Riing SEELI on.
Mor eover, 21-byte link data is added to the position in the rear of the

final frame synchr onReserglisiggnal isiametioheon earhacistddrisngesaadd ga. As
the DPS which is selected

descri bed %5g¥ e %n accordance with the val ue of _
by the reco ﬁdﬁ éﬂ?cﬁﬁﬁﬂtng ¥hen khe recording exceeds (overlaps} the
1ink;ng point by eight bytes, the recording iﬁ 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 SY1 of the forward linking section.
Moreover, 53-byte link data is added to the position in the rear
of the final frame synchronizing signal SYS of the rearward
linking section.

Further, when 64 bytes are selected as the DPS, 78-



33, the positions at which link data and 32 Kbyte data bl ock are recorded
are changed. Thus, when information is recorded on a phase-change di sk,
repeated recording of the sanme data (for exanple, the frame synchronizing
signal and so on) on the sane portion of the disk can be prevented. As a
result, the lifetine of the disk, which is evaluated by the nunber of
repeated recordi ng nunber of times, cad2be elongated. Since the |inking
point is fixed at- that tinme, generation of the recording timng can be

performed simlarly tg the conventional structure. C3: Franme
Synchr oni zi nBY%% didk #akh ¥ added obe tiheuppaitidme iol sty /cfether £imstadded

wth the fra synchroni zi ng signal at the head position thereof including
the frane ofP}t-a EKBSEF?@rﬁlglgnégg‘T‘?]nﬁiYﬁg°§e@ﬁ SRTVIHE linkjag sectim.frane

synchroni zi i | s, ar YO, { Y7. .Fl 29 shows the structure of a
frane synchpgonﬁsézoig%g' %?gbﬁ%% ?ﬂflrjgaéﬁﬁwlﬁi ‘g(&de(‘?(FP g&%n&ﬂ%tlﬁnmweﬁﬁi ch
can. conpatidd wrBerised Mkl & i j this.embodi ment in 43
the recording / reproduci:@ng ap%gcr%toﬁézgﬁgﬁ%n%?eég%t%%gdfﬁﬁﬁudéescri bed
llater. Al so YimkiROMektSionhas the structure that one sector is conposed of
data in 13 rows (lines), that is, 26 franes. Mreover, the frane

synchroni zing signals (SYOto SY7) are added to the' head of each frane.

Note that the ROM disk has no |inking section. Frame synchronizing signals
are set in each of 26 frsretbad abevag it Gecehdanemdiiny thammlae 6Y0, SY5,

SYl, SY5, . .
the DPS which is selected by the recording/reproducing circuit

(5} 33, the positions at which link data and 32 Kbyte data block are
| recorded are changed. '

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

Since the linking point is fixed at that time,

" generation of the recording timing can be performed similarly to
the conventional structure.

Cc-3: Frame Synchronizing Signal

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

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

compatibly be used with the disk according to this embodiment in



SYy2, 9Y5,..., SY3, SY7, SY4 and SY7 as shown in the figure. On the other
hand, the structure of the frame synchronizing signal of the disk
according to this enbodinment is shown in FIG 30. One sector is conposed
of 13 rows (lines), that is, 26 franes. The franme synchroni zing signals
(SYOto SY7) are added to the head of each frane. Also the |inking

section has a size corresponding to one,sector. in each sector and the

| i nki ng section, franme synchronizing S|gnals are set in each of 26 franes
starting from the |leading frane as SYO, SY5, SYi, SY5, SY2, SY5,..., SY3,
SY7, SY4 arkhesyzcasdinbvinrepradveinggapmratusnot tliceppasait eindddgnsget or
unit, in the, ROM, di G@land the di sk according to this enbodi nent, the types
of the frar?’&sgﬁé‘a‘ir tete S BhetReM d(iéﬁcrgﬁgetmts):mmmm@u bae
linking sectgn AS. 8, resulé % t he above-nentioned structure, the RAM

di sk can be Feprbatit P By 8 (¥ a8ha cFhd *afPUrF af Hidegdaptat tig, 86ly the ROM
di sk. That i er i a t apted tq.only the i 44 ROM disk
i's arrangedfzag% ihggg%ﬁgﬁfiﬁ%eeggﬁ%gf aﬁ§g°§V% r SAFOR Y S¥GnEPsSEM, Sv7,

SY2, SY7, S 74 ) h
¥Ze Rded LEAtAOhed/ or SEE S ERAM y&aet ?g%? t{rl(ie‘é"nbﬁ ! %5618 has |

thirteenth row of the data block are detecte t nex

t he head ponbi binkiing shetil@i.a bl ock is arranged to be recogni zed.
Therefore, the eight frame synchronizing signals are stored in the link
area so that the hef#aperivnchrotizing digaaks axef sbt aini rgchher! 261k ar ea

frames starting from the leading frame as S¥0, 5¥5, SYi, s¥s,
tﬂﬁ "7 8Y2, SYS,..., SY3, SY7, SY4 and SY7 as shown in the figure.

' On the other hand, the structure of the frame
synchronizing signal of the disk according to this embodiment is
shown in FIG. 30. One sector is composed of 13 rows (lines),
that is, 26 frames. The frame synchronizing signals (SY0 to
S5Y7) 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, SY5, SY1, SY5, §Y2, §Y5,..., S¥Y3, 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



ey

can be recogni zed by the reproducing apparatus. FIG 31 shows an exanpl e of
the frane synchronizing signals SYOto SY7. Although the frane

synchroni zing signal is two-byte data, the length of each franme

synchroni zing signal is 32 bits (4 bytes) because data al ready converted
into channel bit data is shown in this enbodi nent. For exanple, four types
of states 1 to 4 exist in SYO Data ofg44a state is selected with which a
DSV (Digital SumValue) is mnimzed when addition to frame data in a

quantity of es (see FIG 25) is perforned. Thus,.the selected data
is added asl?(#hgb#{‘a’rfé(asfffﬁﬁﬁ?%rﬁ“ﬁhnﬁh%? griwn the sighdagvand or Setting of

Li nki ng Sect i b , | i nking. section is a region having
an area corrééggﬁg?%sgigaﬁsegﬁgr.éﬁ'gﬁes r G 3y h€Y7 atfdteanénsydned
format, the degh-b@WrRgh ehbeCdmirt2BuPEs %‘teaé’g?gﬁe}g% L] ”k('g,ggﬁieﬁ Lon has

anot her function serving as an area for hg¥s ofAf%ati on with

di bl | k £8&4 f @4y | i
recordi ng oblotkpaaddiagted 0GK fREE Oihéton_%_ﬁgrée%?fﬁg Rd %ﬁée:q{eglr?ﬂgﬁg{%%‘bﬁfon o

reproduci ng actual data as the cluster. ore,

required tothevéata slbtkcienidringed g deZ Cetéyrienal alghdReochocl 1 45 for

use in the.recording/reproducing apparatus. In general, the P(L circuit for

extracting &i9hepHadecsRrhrondkingssignsdaeabmtstoned 1 rheCORAk alded RoOr der
nce of the clock occurring because of a damage of the

to prevent distuyrb
surface of Fﬁ%t a"r’L{EaK SAY RYLIRN ghdiher 6rta aras felbevwingedhesiink ofreahe
l'i nki ng Secéﬁx?rbecqfefzggfﬂggli BY L %%%r%ggégg iasﬁ:pgratus.
.[T% ' FIG. 31 shows an example of the frame synchronizing
= signals SY0 to SY7. although the frame synchronizing signal is
two-byte data, the length of each frame synchronizing signal is
32 bits (4 bytes) because data already cdnverted 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 c¢lock prior to performing recording or reproducing
actual data as the cluster. fTherefore, the linking section i§

required to have a sufficiently large size to generate the clock



preferred Iength in view of generating the clock. That is, the foregoing
l'ength is a preferred | ength when the disk according to this enbodinent is
reproduced by any one of various reproducing apparatuses (for exanple, the
DVD- ROM pl ayer) or the |Ilike. Since the |inking section has the size
corresponding to the one sector, also the signal processing systemin the
recordi ng/ reproduci ng apparatus i s not &gquired to performa conplicated
process.. That is, the process for reproducing data is performed such that
data in one sector unit is perforned and error correction is perforned in
a bl ock as diegwHsenirFitBe 2Ecordingdeepsodeinty apweadataising section is not one
sector, data read froma disk is, in a data uniit snaller than one sector
shifted in a quantith? 88ReEdbodenBLE cirseiti fiki eytsectimna As a result,

the circuit _structure ?nd t.he operation beconme too conplicated. This
enbodi nent ﬁﬁ?Fﬁ‘g“‘i’ﬁ‘@ SePok i 3 RAFRE LPAR| HgesEenseant 9n ooder dered as

data for ong,se&kOy;l sipp!l Lf .t he . process for omtting, for
exanpl e, da are atqlﬁgu?ggf%ée%lfi rltlgign%l%skeg ?%%Woﬁ?ﬂ%‘f%? ©F Bed@Age and a
process forogears ahirfdct Ner dHenkii B9 SRCLLOP, da hgLegordin
operation is perfornmed. 46 [D] Zoni ng Fornat ?%gwgfg‘éhg%%ré?ﬁﬁmP%eghis
enbodi nent sz igReheheiftig wetbosh hnort@@&xﬁiﬁgi o VA& R e20BE ]fésl[ i sion into
a multiplicity of sections is performed. The zdning format w now be

descri bed. BECEtioRd lengglcimgiev el deskracioy dhagciak.hi Shat is, the
foregoing length is a preferred length when the disk according
-(ﬁ? 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.



enbodinment is sectioned into a plurality of zones (in this case, m+ 2
zones fromthe O the zone to the m+ 1 the zone) to record or reproduce
data. Assuming that the nunmber of data frames (the data franes are '
different fromthe address frames described with reference to FIG 9 and
are units of bl ocks of data described wth reference to FIG 25) per track
in the O the zone is n, the nunber of g%ta frames per tack is (n + 1) in a
next first zone. Then, simlarly in a zoite on nore outer peripheral side,

t he nunber of data frewgs | ncreases by one as conpared wth the adjacent

i nner peri pheral si de [23n&°" M ¢REMAF t he zone, the nunber of data frames
Is (n + mM and that i . ter eripheral zqne, that is, the (m+ 1)
the zone, .the nunber&g%h%%st]g%frg%‘iﬁq Econt 13 fabofhiment Lealdger sty shdhed
at the radi ahefiosd byOBogd MMH GR 3Li SRRRAGL! Y19 + rames _can. be
obtained at the innernost peri phe%al I near %Se% tlill%éh%cnﬁﬂi%épfh‘é"té’aﬁé as

that of the sgrteMdnsudszpsweforiedl is, the radial position at which the
capacity of (n + 1) franes can be obtained at the sane linear density

which is the sane as The jamegnbsingtendphbenat Hd deacrisensity in the 0 the
zone is the start point for the first zone. 47 Simlarly, the start
position of the m thef%cHOWs iphBlG.adlal thosiiskoacaordiric hot tigiscapaci ty of

(n +ra) fr e.. Qbtai.ned at the sanme linear density as the
i nner nmost pgérﬁl%%ﬁgﬁg b S ﬁ&&?laaﬁ%ilﬁ’g?%? E]r’rB:aélttﬁeO%o?@es\M%;% this dask, 1

according t gy 4hbS RO HTRNERDSE ¢l 20ne to the m + 1 the zone) to record
(;W or reproduce data.

- Assuming that the number of data frames (the data
frames are different from the address frames described with
- reference to F;G. 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
2one, the number of data frames is (n + m) and that in the
outermost peripheral zone, that is, the (m + 1) the zone, 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 innérmost
peripheral linear density which is the same as that of the
previous zone. That is, the radial position at which the
capacity of (n + 1) frames can be obtained at the same linear

density which is the same as the innermost peripheral linear

density in the 0 the zone is the start point for the first zone.



di ameter of 120 mm the recordable area fornmed fromthe radial position of
24 mMmto 58 mm the track pitch of 0.80 pmand the |inear density of 0.351
)npn/bit, the.recordable area is zoned into 815 zones fromthe 0 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 into, one track (one rotation) has 578
frames. One frame per track is each ingreased when the zone is increnented
by one each. As described above, this emnbodi nent has the structure that

one sector is corrposeg.oac 23 frames (data frames). Therefore, the nunber
(= 1) of franes whi ch™ &% Yenbht STk DRSHHOMORE the nRdhet sole & cabue

smal | er thangidenURbeL; L= .26).:af .the franes constituting one sector. As a
result, |arger nu#be?élbén ?%n?égl%ﬁﬁkﬁec?%‘?% Wift KR gt fR)néranes tcanThes, t he

capacity of dheidbakadl 3R shfe eN,RLg€ The aboye-nentioned nethod is
called a Zoned CLD (Zoned Constant a%i g%%sfl ASi ¥§5’.”W?é‘ﬁ‘°§hepﬂllphl¢§ﬁhod is

enpl oyed, t Henkaeqdemncityobsrt i oclegek-spust linearly be changed in
correspondence with the radial position of the disk as indicated with a

solid Iine shown in -WheG tB4. didawkvatcorddigh 06001 NG HaRHA+ q@gngé -easily
be performed (which is not inpossible) and the sanme 1s not requir Y 48 in
actual . The FEET 19 428 pdithentediablst anet ufeadedarréd a:hef reayency of

the cl ock j. ed dp.,a ste d manner as schematically indicated with a
dashed | i ne‘?"’%‘EéuEESg,11 %fmgi‘ R o ag; By I§hes ERRFR Pt RE ZoRfedmCAN i She

enpl oyed. I-le_\ﬁy@,_r dehl I281S i.oned into a multiplicity of, for
exanpl e, 815 zones Sty %¥'9.531 ﬁ§¥bf%, ghe.reco:dable area is” zoned
@”T: into 815 zones from the 0 the zone to the 814 the zona, 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 when 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)

, - OL the frames constituting one sector. As a result, larger

number of zones can be formed with a finer unit. Thus, the.
cabacity 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
c¢lock 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



so that the anpbunt of change in the linear density within the zone is
réduced, Thus, as the Zoned CLD nethod, the linear density is nade to be a
substantially constant value of about 0.35 umibit as a center. Detailed
paraneters for each zone are shown in FIGS. 35 and 36. Al of the’
paranmeters for all of 815 zones are omtted fromdescription. Then, as to
the O th zone to th 23 th zone and as tqQ the 796 th zone to the 814 th
zone are shown as exanples. Réferring #8 FIGS. 35 and 36, data on each of

the rows indicates each of the zone nunmber, the radial position which is
track, the nunber of

the zone stariln peshdl ONrnbRrdPUTOER; O - ATRSL P (r:a].sna SHHH‘:UEBI BRAY thenber

tracks per zone, the nunber of recording/reéprod

(the number direqhemsteicf) tRerclaRReis tdingelingRra %@ﬁééa' aY) tnEEnaé he zone, the
capacity of the zone, the rotational speed in the zone, TRE & ni mum i near
velocity of shbenztimaldpdindicatsdi with lJ aeshed aliasl t Vrpls t hep, As
descri bed above, the zoning like the CLVis perfornmed so that change in

the frequench2dtcay sistlamépnbee Zonedofav aal elhboyekt aeﬂ@v@%n dpe made
smal | . Even izf éhe di slt<. accqording to this enbodinent is reproduced by a
reproduci ng “3PparacGStienast ate & iy iphicignofa tomeranphe he3loxzoassed 49

bet ween zonegq i}, 4hi k" §AU of L§$ cl.ock is changed.  Therefore,
the portion H%tmégn%ggnes ggnggdﬁgﬁﬁﬁoﬁgl S IPRDIGRTLEY. WHEin the

Recor di ng/ Repsiadluei ReadRRAT abkiss FlG +AZ S0QS 2P £X3TR e of Lhe structure

of an .
depsity is made to be a substantially constant value of about -

@j} | 0.35 um/bit as a center.

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

Referring to FIGS. 35 and 36, data on each of the rows
indicates each of the zone number, the radial position which is
the zone start position, the number of frames per track, the

| number of tracks per zone, the number of recording/reproducing
fﬁ} 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.

&s 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 sm&ll. Even if the disk
according to this embodiment is reproduced by a reproducing

apparatus adapted to only the CLV, a clock can be extracted



apparatus for recordi ng/reproduci ng an optical disk for

r‘ecordi.ng/ reproduci ng data to and fromthe above-nentioned disk 1. A
spindle nmotor 31 rotates the disk 1 at a 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
accordance with the light reflected fromthe disk. A recording/reproducing
circuit 33 causes recording data suppli4®d from an apparatus (for exanpl e,
a host computer) not shown to tenporarily be stored in a nenory 34. \Wen

data for onmteledst £6nesihClnich *nkeEAHieRgy WY fpeh ?&e N ghored,in the
menory 34, the recording/reproducing cfﬂ%ﬁ?¥q$%§g§ gg a ﬁgréhsﬂgﬁ%ﬂuster

t her ef r om sdteseforsubjhecporiciat datwedmp z@ﬁé@cﬁaﬁhgconﬁﬂﬁibu"éayi pLerl eaving,
addition of an error correction code, 8-16 nodulation and”so on, so as to

gener at e dattg#ptedweed.ecorded. Then, the recordi ng/reproducing circuit
transmts data to be -recorded to the optical head so as to cause the
optical head 32 to F&f or m alRespEfarg Giepredutingorppaptdat a on the di sk 1

When a reproduci ng oggrat%ﬁn i S perforneﬂ, t he. recordi ng/reproduci ng
circuit 33 subjects data HbERCPHERT BHEHR Ofofhe caFrIsRsage39f tan decodi ng,

h 8-1 | &f.1 : [ dei I [
and s on,  SBraErits Bbk Moot BaRbl Mo Rl Fer il 3158 F9t Shown) - ihan

a recor di ngrepsraiiggRep FodRihg! dRth 1ANaREC RO nISBIALAAGLISRM Y g1 rouit

35 responds to a control froma control circuit 38 conprising,
exanpl e, a #icroconputer to

""" 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 suppligd from an apparaﬁus (for example, a host computer)
not shown to temporarily be stored in a memory 34. When data
for one cluster, which is 2 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 sc ou, so as to generate data to be recorded.

Then, the reéo:ding/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



genergte an address (which is not the address to be recorded as wobbling
ihformation) 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 sanme to the optical head 32 to be recorded as the
address data. Wen address data is inclyded in data reproduced from the
track of the disk 1, the recording/reproducing circuit 33 separates the
address data fromreproduced data so as to output the address data to the
addr ess generqiriregtisaH-REsE 1 il The dress generating/reading
circuit 35 outputs thegyrigad §?adé(;lérigrst§§%eoa‘{tlﬁg %%gtsroolonéi'?%u‘?st t@Sg“W‘éover,
the address geredad idu/ar eadting dpphestds Jaot IgiRA:S the frame synchroni zi ng
signal FS (franme sync) in data so as to output a result of the detection
to a frame sync (FS) Whennterect@difipeodeacoomtier pdQr6omet S anhggmger of
the FS detection pulses outputted fromthe address generating /reading
circuit 35 afBRYTAPRILTrRding gircydt &S respdrsisc ent aotomiradlUition38. A nark
det ection ciréﬁét.BG.detects a conponent corresgonding to the fine clock
mark from anPE Yy SRt Fom gl FFarple ept duirredobyutend to
outputted fr opt,i ead, 32. ;A detection,signal transmtted from
the mark det g%ﬁ}%%ﬁ:e ?:.Ihr%%ﬁil{es 6 F%l%luﬁﬁl Py Fﬁ‘ér%?ﬁt%lbecF?‘é‘%ﬁQedSBSand a
ar k- |toeri (lzdwéiﬂile...@ﬂgi oRfSimaioh) Ahich 3690F Ve 20ALEES dG! SRL QMG gUI t 37
and a track- :

pre-groove 2} so as to output the address to the recording/

{f}' _ 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 recordiﬁg/reproducing circuit 33
separates the address data from reproduced data so as to output
the address data to the address generating/reading circuit 35.
The address generating/reading circuit 35 outputs the read
address to the control circuit 38.

(aF Moreover, the address generating/reading circuit 35
detects the frame synchronizing signal Fs (frame sync} in data
s0 as to output a result of the detection to a frame sync {FS)
counter 4%. The FS counter 49 counts the number of the FS
detection pulses outputted from the address generating/reading
circuit 35 and outputs its count value to the control circuit
38.

A mark detection circuit 36 detects a component

corresponding to the fine clock mark from an RF signal (the



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
wobbl i ng address frame has the track nunber (the track address) and the
segnment nunber (information about the circunferential position). The
foregoi ng nunbers are detected by the ack-address detection circuit 48
and the segnent-address detection circulrt 37 and then supplied:'to the
control circuit 38. The detected track address is al so supplied to a

per ol ci Ly of L ha et aut b Bt e BV R B 16 A8 %e%a%“éi%%ﬁ; ¢

periodicity of the detéction pul ses are
detection ci headt3236 hasettdeitdehestddia f:té!ﬁ?s:&&%h e 'gh fine
clock mark is _generated at a predeternined cycleg§%ve#§ our %) (3l°n
Therefore, tAEHitk 3pets ckpgdied tiomhectomtidl dereind s anhies hger not the
det ection pul se supglled fromthe mark detection circuit 36 is a detection
pul se gener ¥d-% ERECHIBIELEFWTHd-cycle. if the detection pulse is the

detection pul se gener ted at th Ig_éedetermned cycle, the nmark-period
detection circuit ge iéﬁ SSOR ?ﬁﬁﬁ%ﬁpzﬁﬁrcwmﬁwi7th@ddeﬁembken pul se

and out puts i{g-cREl P 2,,comparator 42 of a PLL circuit 41 at
the rear stage. N % &ﬁtéc&l{% é‘e??‘g&ﬁu%u Bse‘g)el’r% cﬁoFg‘Eufb‘?ﬂ“ieé‘& Rk and the

pr edet er ni naﬁaekch@nbéﬂ&rﬁﬁriﬁi@%bﬁﬂlﬁiftﬁ Ehﬁnozﬂﬂul%':' E el Le $ seudo
pul se at a predetermned timng so as revent f 8 Feitow ng
PLL circuit headt 32 arrdspeoriecly .phasedescribed above with reference to
@?)' FIG. 9, the 48-bit wobbling address frame has the track number
(the track address) and the segment number (information ébout
- 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 c¢ircuit 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



The PLL circuit 41 incorporates, in addition to the phase conparator 42, a
l.ow pass filter 43, a voltage-controlled oscillator (VCO 44 and a divider
45. The phase conparator 42 subjects the phase of an input fromthe

mal k- peri od detection circuit 40 and that of an input fromthe divider 45
to a conparison so as to output a phase error therebetween. The | ow pass
filter 43 conpensates for the phase of the phase error signal outputted
fromthe phase conparator 42 so as tosutput a result of the conpensation
to the VCO 44. The VCO 44 generates a clock in the phase "corresponding to
the output of the |owpass filter 43 so as to outputs the clock to the

di vi der 45. ?ﬂ‘BP%ﬁa\FPEe&ZfB’- g Pilesinmit 41 sk theppdaredtagem the VCO 44 with

a predeterm ned val ue u ts a result of the frequency division to
t he phase conparat orlﬁ%%eTﬁgg%f BHfT)%tJtSeWFr%-]ﬁPclﬂég\@@ﬂ is, as a

recordi ng AdoteSHPRd & equired circuit gnd al so supplied to the
cluster counter 46. The ¢ ﬁ%‘?‘é?u%ogl%%%rﬁj%féogogﬁesc B Tt geneErtrks

outputtted fa opsklgo \(Esédas us hriddate biifdd @Eﬁir??dgbeﬁ ﬁ? pal@pobbl i ng

signal supplied fromthe track-address detectiom TCircul I'sused as a
ref er ence. |lfoctldiagcoﬂrwxedfublm&nbhemﬁirdﬁgacmstoaaﬁrfﬁi%ﬁe@tngﬁaé! lue (a
val ue corresponding to the 53 1length of one cluster), the cluSter counter
generates a cluster TeaPiL piltsaisndl ducouperates,santaddidiba €aNtKo!
circuit 38. A_thread nmotor 39 is_controlled by the control circuit 38 so
as to move HRESSPTPIRAHREF230 3t LO%-BASSIELEESR Hdd &rerdcageespnt ool t he

di sk 1. The (o@ai§ Mol beY) ta38nGO0 QB Ngs

(ig | The phase comparator 42 subjects the phase of an input.
from the mark-period detection circuit 40 and that of an input
from the divider 45 to a coﬁparison SO0 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
pomparator 42 so as to output a résult of the compensation to
Fhe VCO 44. The VCO 44 generates a clock in the phase
corresponding teo 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

Pl

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 tr&ck 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



spindle notor 31 so as to rotate the disk 1 at a predeterm ned speed. A
ROM 4% includes the track nunber in the address frane, a table for
determning the relationship with the zone fornmed by zoning the data
recording region in the disk 1 and, if necessary, a table for determ ning
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/reproduci ng operation corresponding to the zoning
format to be perfornmed. Wien the contro¥3circuit 38 acquires the sector

nunber i ndi ﬁgtelgglg a point_to which an access is made, the control ~circuit

perforns a p FoPrnpeplaiang t hbe sdasoer nunirerf génetd@ek anb'iq%?cfe;and
%FﬁOf he track. That is, in the ROM 47, a table 1Is

'thedMafrmgwwm%r
st ored whi ch”showd e2BL GHPYESbRe Samgeto die gonbeol ciscshowssin Fl G

39, the ECC block nu nunbgr .of franes per zone, the track nunber,
the nunber of the fr aﬂng‘gﬁ%eeérdq?ro §§E nd-SsGORTEOLERE BYrthelcontket uiirca@dt nakes

f t ap! t b ding to th
a reference 5 ddast ahl fodd tﬁ:%agpé%‘ar%bkégé PR I G T I B

i nstructed sector nunmber and the er of d on

t he ot her hapekitibe emntHolGiekr cyi tTH38 t 83 ; rack nunber from
-1 AT AL Gt

the output of the track-address detection <circult fie present

track addrestPifdilenmetar 34 sdedectaedokaomdbeeqnelbl g asbﬁé@éteﬁ%ﬁg a
required (to which an access is made) track nunber is detected by ?he

track- addr esP%§8tection circuit 48,
A ROM 47 includes the track number in the address

(i@ frame, a table for determining the relationship with the zone
formed by zoning the data recording region in the disk 1 and, if
necessary, a table for determining the relationship Qith 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.

_J;

That is, in the ROM 47, a table is stored which shows
the sector number, the zone number, as shown in FIG. 3%, 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



the control--circuit 38 detects the reference position for the track. As
shown+in FIG 40, the track nunber serving as the wobbling information is
recorded-on the disk 1. Mireover, a clock synchronization nmark is recorded
in'the address frane of each track at a 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 frane (the address frane having the segnent
nunber 0) of a predeterm ned tack, the f4ne clock mark being detected as a
reference fine clock mark. \When one fine clock mark serving as the

reference is detected ggr round.of the track, the control circuit 38
resets the Eﬁﬁﬁ%:nBTb?¥1 Heg ERQAupul oot then tragl-aidresanderectdonounts t he .

frame synchrani zipg,signral. .when it is detected. |f the counted val ue of
the FS countéglrrycﬁggb%%b?rc&?tt 5% tHE PEPUE T HREEpRIRASTS WBISh&alebRor nunber
whi ch nust Qe oketsi AMGH +nd ga%gﬁﬁhngiéﬁglj s made that the sector is the

: en

sector which nust be retrieve ecording in a predeterm ned sector

o performed, the coidoh shaeuids P ookt dBSetordlag sharf position

of the recording in the sector to in arange o ytes from
the tining ofumbee Zerdetecesd Inf theetfddieadhesks ntectBon SBItyRY 2§, t he
reference. As described above, the control circuit 38 is able to perform
control suckheheeridivlacdsseit sitnddbects dheardfdrance ppobiidnofiofathan
arbitrary positjon in one rotation) on the track fromthe count val ue of
the recordi /§2Efock in such a way as to

As shown in FIG. 40, the track number serving as the
Cfi~' wobbling information is recorded on the disk 1. Horeover, 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 thé
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 detécted.

If the counted value of the FS counter 49 becomes to
the value correspond%ng to the sector nwwber 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 fO to 2) ¢t 4§

bytes from the timing of the zero-cross of the fine clock mark



use the clock synchronizing mark which is detected first in the frame (the
address franme) having, for'exanple, the frame nunber O 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 nade
as descri bed above, the zone to which the access point belongs nust be
determ ned. Moreover, the clock having the frequency corresponding to the
zone nust be generated by the vCo 44. The control circuit 38 perforns a

cl ock switching process arranged as shown in a flow chart shown in FIG

38. That is, dddutihal Ly .¢hD F101 the control circuit 38 reads the
track nunber from the aéﬁrggésg “Fhe access point i outputted fromthe

track-address detecti gy ghsEtide48 p F102.the. control circuit
reads, fromthe table stored in thgotQRﬁﬁgﬁfoﬁ%%’ SHECEHr R¥s génabhgy 5% t he

track nunber peedfidrmrcaitepl fukhlends sesicdeRedia ; tabl.e stored in
the ROM 47 has information about the zone annng%ﬁﬁet%qﬁhéx?&%Fﬁﬁy814 t he

zones to whiPeRitien t(egcks dmpiitmgry heositibar sn RleORGe at fbr5t gg_ F%Q%‘B%} t her
[ n

or not the read track nunber indicates a new zone which I's ere rom
the zone to WRPRHENSE COupt Apdéssofiashd ereromitiey wlobR HoWuchf adwget Ly gphation

is made thaf_the zope s a new zone, the operation proceeds to step F104
so that the ‘é%%t‘?bﬂ C@PF%lﬁYE‘C ORBAND IMATk high iy ildedetittied Cause id h@e
frequency difké&éﬂlthétééhfaggr$§£E£¥“h291£8,t éi'gggﬁgfgvat%g ?game number '
0 as a reference.
(fy  That is, the access is permitted in accordance with
the track and the data frame unit.
®hen an access to an arbitrary position on the track
is made as described above, the zone to which the access point
belongs must be determined. Moreover, the clock having the
frequency corresponding to the zone must be generated by the vco
44. The coatrol 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
Fl01.

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



set. As a result, recording clocks having frequencies different dependent
on the respective zones are outputted fromthe.VCO 44. if a determ nation
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 t.. 45 is not changed so that the present clock frequency is

mai ntained as it is. In the process shown in FIG 38, a reference to the
table in the ROM 47 is made in accordangg with the address (the track
nunber) so as to determ ne the zone. Thus, the clock frequency which nust
be generated is set. A structure may be enployed in which data in the

tabl e stored™ ACFPRS Ref heen dnadst up kedop. t hedt & detetmimuindeisinneressary )

and the clogﬁ Lr&&yenc . Which nmust be generated is determ ned by
performng a f-. “"pPEHet &1 ft MEY E8RTutHPi OPERALIRG PRecesdsckonatd®Fise as to

set a frequgn I ¥l S) ti ugh the disk, .1he adaptable cutting
appar at us a%g e%ﬁgtﬁgcggg?%QYFEEFQ%%Q@ngO %%ﬁfa?ﬁ% PESIa ﬁg 9 Gpee

embodi ment . thaverdigencylessriched, radi REESEHoNANELL Whd Se0lold Tted 1o

the foregoing exanple. As a matter of course, the values ab f or mat
and no rel asebnshispavi¢dulithe rebesdingoblodies MaRSRG! £ 4aRALI AR d’&%ﬂfe@?# ari ed.
€

As descri bed above, the optical recording medium57 "according to
present i nveeRgisienkaen tthe sespective khaés are anopdtedf £26R| thd!de00ks .
wobbling of the tracks is nade to be a value satisfying 10 nmto 15 nm and
a track pitch of t hel¥ Bydetermination is made in step F103 that the

present zone is not a new zone, the process in step Fl04 is
r*?- skipped. That is, the freéuency division ratio of the divider

45 is not changed so that the present clock’ frequency is |

maintained as it is.

7 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 frequeﬁcy

which must be generated is determined by performing a

sy predetermined calculation using the track number so as to set a

P

frequency division ratio.

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

As described ahove, the optical recording medium



I's made to be a value satisfying 0.74 pmto 0.82 pm The above- nentioned

values enable a predeterm ned data recording capacity on the optical

recordi-ng medi um under a condition of a predeterm ned NA and | aser

wavel engt h. Moreover, the relationship between the anmount of the anplitude
of wobbling and the track pitch is nade to be a value with which a
satisfactory reproduction error rate of address information and
reproduction information can be obt ai . That is, an effect can be
obtained in that a new optical recording mediumis provided with which

| ar ge capacit¥ recordi ng can be realized without deterioration in the

r ecor di ng/ r eprTHIENTg tekho mrgrent inveatien Jhashehepstirvlureca{d Rg medi um
ion has the structure that wobbling serving °

according to resent..inven :

as address |'M ngﬁ;rrg’ i S@Prijst”%&r Préd’%’i’lﬂﬁ@ % 40k trackmdsamade pape- z change
recordi ng regy ' dence with constant angular velocity. .
Nor eover,g tﬁ?%nibﬁagggéﬁqpnﬁp he \r%a%'& 35d Gr HERCK g?itﬁbc@ﬁ d:h@atagcak a
subst anti al |3 @RAst 80tbd iangafyd Is . djtion, an area for recording
adni ni stration information of sﬁélgﬁnggp'ﬁgc dih§- e dm 1=8et aboreat at a

pr edet er mi newkntpoadd ivlves 244 Opt ?f@deﬂ‘e‘%ﬁﬂlﬁ% Qﬁtgeggg&:r&l@\sge% Q)SWMi o

adm nistration information, identification or mat i on

i ndi cates at®n &hStopticadt retandingensding dintgr e Honlk E o Jhase- change
recordi ng nmedi um and havi ng the addresses expressed by wobbling tracks.
Mor eover, r EEGATENTENSN IS r #agt ilofet oravelengsh. necending/dhepr oduci ng

oner b S AAE A LA B B0 2R i Soehiah o bty ane
qﬁﬂvir(JnﬁBnttﬁértﬁJE% pEEOA U Yade to be a value with which a satisfactory
reproduction error rate of address information and reproduction
information can be 6btained. 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

R velocity. Moreover, the zoning is set in the track in order to

Faaia

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




reproduci ng drive can be set to a satisfactory state because of the

" optaimed function for expressing the type of the recording nedium the
function for guiding the preferred recording/ reproducing operation and
thé function for realizing the CLD nethod satisfactorily. Since the value

of the track pitch and the value of the central |inear density are
recorded as the administration information and information wi th which the
track pitch and the central linear dengty can be identified is recorded,

the function for identifying the type can be enhanced. Moreover, the
recordi ng/ reproduci ng operation can satisfactorily be guided- The optical
recor di ng rnﬁ%qﬂFpéFg FPICdREIRG RpeFathon atasberdiney periptemlepenttion

i nvention h he structure that .the .ljnking section is disposed between
the data bl gacsrkdt §§?V?Wgera§eﬁiplb%ﬁaal PRESTHTh S uFsdCsirtn rByisecant effdnt track

and the adj agcgnte éiﬂghoﬁﬁ'tﬂﬁy' ver,. the sjze of data in.the |inking
section is nade to be the sane aggtﬁé‘f o:’fnglfa#é %rm;:ﬁﬁrﬁ‘%f‘ﬁrén&ﬁi’t (the
Sector) ConyepiBlihdthd Reidateadhecket THLLEEOL firllE, ' 0GGSS 1LOF ”‘eﬁi | nki ng
section (the process which is performed by t%e arecgfdg%gﬁ?gﬁ?%ﬁﬁif’g
appar atus) rhquobealims FORCEIN ifbRbbApreaseeny N +iBdi simean g, Sy 1 Fied.
Since the foregoing size is sufficiently large to establisﬁ t%e
synchr oni zafedhupi thee fopctionadfosf feistingathderelfearakddcartifag/ t he function
as the linking c 59 section can be enhanced. Having described preferred
enbodinentsrsgr?qﬂfﬁﬂﬁeg@$ﬁatlon 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

ee“"'\
. J

data block. Moreaver, 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



invention with reference to the acconpanying drawings, it is to be
upderstood that the present invention is not limted to the

above-nenti oned enbodi nents and that various changes and nodifications.
can be effected therein by one skilled in the art wthout departing from
the spirit or scope of the present {{ invention as defined in the appended
claims. 60 CLAIMS 1. In an optical recording nmediumin which a track on
which data is recorded is previously foP%ed and said track is wobbled with
a signal obtained by nodulating a carrier having a predeterm ned frequency

in accordance wWith address information, conprising: a |linking section
formed bet wSERTACHARD BEOERIRGAAng as a data recording unit for the track

vi‘ng

and an adj acent I a,data size o aid linking section being sane
as a nininum daﬁ%‘tﬁ}ﬁ ttei e?’ gr%i%%dn%egﬁﬁ‘?‘fg ?%3%% l‘j’lfo‘él%.3 Bresgnget hod of
recordi ng dahgeQdy. i £2 r i i in which a track on which
data is recorded icgpw%?év?%%_u% e)%%fg' ogére. ea%ggg?r’g&%ﬁngcﬁr??%bb%dl%% a
signal  obt Benesidystded Ut dd RhepSasddinDaNE 6 dsPRELSL ST Bego dfequency
in response to address information, conprising the steps of : orfming a
data bl ock ebové-mpnasonedadmwboidmentl nduBhit Faiondi ehddqekaadd a |inking
section of a same size as a mninmumdata unit constituting said data
bl ock; .- and Fetbtinatdonateats deh ef fegtashitieré itk ibyg osecskidiads ini tlie rapesed
bet ween adj acent tgp of said datq bl ocks.

wilthout departing from the spirit or scope of the present

- invention-as defined in the appended claims.

{
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OPTI CAL RECORDI NG MEDI UM AND RECORDI NG METHOD THEREOF ABSTRACT OF THE

DI SCLOSURE A novel recording nmedium capable of realizing high density,
reliability in a recording/reproducing operation and facilitating the
process which is perforned by a drive apparatus is provided. An anplitude
amount of wobbling of a track is nmade g be 10 nmto 15 nmand a track
pitch of the track is nade 0.74 [err]m to 0.82 [err]m The determ ned

val ues enabl e | arge-capacity recording to be realized and the

recor di ngZk&pidduci ng performance to be prevented from bei ng deteriorat ed.
As adm nistration information, reconmended information for a
recordi ng/ reproduci ng operation at an inner peripheral position and an
outer peripheral position is recorded. The size of data in a |linking

section is made. to he dhesseNBadsSrbheraeayOnehotm ¢ANFhibut iang r& datoh
bl ock. Figure 2
which data is recorded is previously formed and said track
is wobbled with a signal obtained by 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.

2. A method of recording data on an optical recording
medium in which a track on which data is recorded 1is
previously formed and said track is wobbled with a signél
obtained by 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 saild track and a linking section of a same size as a
minimum data unit ceonstituting said data block; and

recording data such that said 1linking section is

interposed between adjacent two of said data blocks.





