15 March, 2005 DI SK-LI KE RECORDI NG MEDI UM DI SK RECORDI NG APPARATUS AND DI SK
RECORDI NG METHOD, -AND DI SK PLAYBACK APPARATUS AND DI SK PLAYBACK METHOD
BACKGROUND OF THE | NVENTI ON The present invention relates to a disk-like
recordi ng medi um . a disk recording ‘apparatus and-a disk r rdh Jmnhod _
and a di sk pl ayback apparatus and a disk playback method, and . particul arly
to.a di sk-1ike recording nmedium a disk recording apparatus and a di sk '
recordi ng net hod, and a di sk pl ayback apparatus and a di sk playback nethod
that. make it possible to reproduce auxiliary information of a disk
reliably. As wite-once or rewitable disks are spread, data replication

of which is prohibited (forPEEMIEE CRECRDENGMERIYMech as nusic data and

vi deo data protected by copyright or the like) may be illegally copied. On
a DVD (Digitalpix std¢orD NS kAPPARATESE aANDe PISKBRACORBUING MEQHON,ng. Ar ear
is provided to prevent illegal copying between disks. The BCA provi ded on
a DVD.wi || be gescsidedruhtvbackehepfRAEUE0ARDY DIEK AIBRBATIOMETHOD 1
(DVD-ROM (Read - Only Menory) or DVD- RAM (Random Access Menory)) is
irradiated with pulse laser light of a YAG (yttrium 15 March 2005

al um num garnet) laser at a factory prlor to shi pnent,

BACKGROUND OF THE INVENTION

The present invention reiates té a diskfliké
recording medium, a disk fecording apparatﬁs and a disk
recording méthod, and a disk playback apparatus and a
disk playback method, and particularly to a disk-like
recording medium, a.disk-reéording apparatus and a disk
recording method, and a disk playback apparatus and a
disk playback ﬁethod that méke it possible to reproduce
.auxiliarf information of a disk reliably.

As writé-once or rewritable disks are spread:'data
replidaﬁion of which is prohibited (for example contents
data such as music data and vidéo data protected by
copyright or the like) may be illégally copied. On a DVD
‘(pigital &grsatile Disk), for exémple,.a BCA féurst
Cutting Area) is provided to ﬁrevent'illegal copyipg
-between disks.

~ The BCA provided on a DVD Will be described with
reference to Fig. 1. A BéA 2 of a DVD 1 (DVD-ROM (Read
only Memory) or DVD-RAM (Random Access Memory)) is

irradiated with pulse laser light of a YAG (yttrium-




wher eby stripes (bar code) is forned along the innernost. circunference by
renoving, in a radial ‘direction, narrow stripes of reflecting fil'mmade of"
alum numor the like formed on aninner side of the disk. The stripes show
auxi l.iary information such for exanple as an I D nunber and, ot her _ _

i denti.fication information and an encryption key. The BCAIDMpehB0%eq for
about 3300 along the innernost circunference of the DVD |I. Data structure
of data recorded in the BCA 2 is shown in Fig. 2. The data recorded in the
BCA 2 has a row of five bytes as one unit. A first one byte of the row of
five bytes is a sync byte (SB) or a resync (RS) A BCA Preanble is recorded
in four byteslwiimufigstneow ldber B8CAaPfeanbke psidat ao mbliptieng,only Os.
Four bytes of ‘each rowin a BCA data field is an information area or an
EDC (error daieedions€0dges . (FoHrcbyépsief feanbdr aWond aheEConeember
correction code) area is error correction code. A BCA-.Postanble is

recorded i n & }Astsd o cdep tarodata, resosdeddinlt B rBehidnl, Snke rbe

repr.oduced, a reproduci ng apparatus generates a clock on the basis of a

reproduced signgl. Of ¢ @e%ﬁfﬁg%mpiﬂnptﬁé&e_ BY ORaRSnAh 8rPkhe(fhgge Locked
Loop), and .perforns 15 March 2005 denodulation and error correction by a
predeternin%%rmed on an inner side of the disk. The stripes show
auxiliary information such for example'as an 'ID number
and other identification infofmatioﬁ and an encryption
key. Thé BCA 2 is formed fdr'about 330° along the
innermost circumferénce of -the DVD 1.
Data structure of data recorded in the BCA 2 is
.shown in Fig. 2.
The data recorded in the BCA 2 has a row of five
‘bytes as one unit. a first oﬁe.byte of the row of five
bytes is a sync byte (8B) or a resyﬁc (RS)} A BCA-
‘Preamble is recorded in four bytes of a first row. The
'VBCA—Preamble is data including only 0s. Four bytes of
" each row in a BCA data field is an informétion area or an
EDC (error detection code). Four bytes of eéch row in an
ECC (error correction éodé) area is error correction code.
A BCA-Pbstamble is recordéd.in a last.rOW.
When the data recorded in the BCA 2 is to be
reproduced, a reproducing apparétus generates a clock on

the basis of a reproduced signal of the BCA-Preamble part

* by means of a PLL (Phase Locked Loop), and performs
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met hod on the basis of the clock to thereby. reproduce the -data.. However,
if the PLL |oses synchronismin reproducing the data recorded in the.BCA
due to sone defect, -for exanple, the data cannot be reproduced until the
PLL regai ns synchronism This nmeans that reproduced data is_Jost for a
‘period when the synchronismof the PLL is lost. Also, if a'SYACARBMR zation
signal (sync) is lost once due to a defect or the like, data may be | ost
until. a next synchronization signal is detected. I'f the anount of | ost
data is larger than an error correction capability (that is, if.there is a:
| ocal major. defect) , data cannot be reproduced. The information recorded
in the BCA 2démodit 4 nfor naid osr ok querrecedoh bgi sk pardidtdwdidest |1t may be
related to the entire data on the disk (for exanpl e determ ne whether
contents r eags sk obn t fige DAL ls N8y BRer epbedueed thkridl) rePRIRIQ &ndi gh
reliability is required for data recording and reproduction recorded in the
BCA2. In. ordgftd0 reduce the amount of |ost data, a method of frequently
inserting a synchronization signal for resynchronization i s conceivabl e;

however, such i nsegfi R Qf ?Qetm@g%qggq;5%%%M%%£?ﬁégggxﬁygﬁhronizatjon

| signal reduces the anount of data recor
’reproducing the data recorded in the BCA due to some
defect, for example, ﬁhe data cannotrbe reproduced until
‘the PLL regains synchronism. Thié,meaﬁs'that.reproduced
data ié lost for a ﬁeriod when the svnchronism of the fLL
. is lost.”

Also, 1f a syanchronization signal (sync) is lost

ronce due to a defect or the like, data may be lost until
a next synchrénizétion signal 1is detected.

If.the amount of lost data is larger than an error
correction capability (that is, if fhere is a local major

'defect), data cannot be reproduced. The information

.'recorded in the BCA 2 ié ID information unigue to each
disk and the like. It may be rélated to the entire data
on the diskr(for example determine whether contents |
recorded on the DVD 1 may be reproduced or not).
-fheréfore,.high reliability is reqﬁired.fbr data
recording_and'reprbduction recorded ip the BCA2. In order

to reduce the amount of lost data, a method of frequently

inserting a synchronization signal for resynchronization

is conceivable; however, such insertion of the redundant




SUMVARY OF THE | NVENTI ON The present invention has been made in view of the
above, and it is accordingly an object of the present invention to enable
reliable reproduction of data in the BCA. According to a first aspect of
the present invention, there is provided a disk-like recording nmedium for
concentrically recording auxiliary information of a diskgig. a,S8/end area
other than a first area for recording contents data of said disk by a

predeternlned code risin bIo ks eac t ai y i di t he
econd ar EWTHTETH800A pat {29 aTerieans orent| P odPFectton: AR m

part N I'rection;

frames each-coiminedihytid visching the block into mequal parts in the
circunferential direction; wherein the auxiliary information is arranged

inthe frames in such a manner as to be at equal intervals in the
circunferential direction, and a synchronization signal is disposed in
each of the frames. In one of the franmes, k channel bits may be arranged

at i ntervaoMery net byadi wmymg-xt]jmqfrarre into k equal parts. The

auxiliary information may be nodul ated by a nodul ati on net hod capabl e of
wor d synchronlzaﬂm@ngneﬂ@mﬁ igyiectiion Zetd dreemTheadmdiit aview fét K68 may be

a phase en%odle’ 25t hqd oL %ccorc{mng'"iyat Lan orfnejecqtd of the present

invention to enable reliable reproduction of data in the
BCA.

According to a first aspect of the present
invention, there is provided a disk-like recording medium
for concentrically recording auxiliary information of a
disk in a second area other than a first area for
recording contents data of said disk by a predetermined
code comprising: n blocks each obtained by dividing the
second area into n equal parts in a circumferential
direction; and m frames each obtained by dividing the
block into m equal parts in the circumferential
direction; wherein the auxiliary information 1is arranged

in the frames in such a manner as to be at equal

intervals in the circumferential direction, and a
synchronizétion signal is disposed in each of the frames.
In one of the frames, k channel bits may be
arranged at intervals obtained by dividing the frame into
k equal parts.
| The auxiliary information may be modulated by a
modulation method capable of word synchronization or bit
synchronization.
The modulation method may be a phase encoding

method or a 4-1 modulation method.




4 15 March 2005 Wien a value of the mis two or nore, the nunmber of kinds
of synchroni zation signals may be two or nore and m or |ess. An error
correction code can be added to the auxiliary information. ldentical data
can be di sposed in each of the n blocks. According to a second aspect of
the present invention, there is provided a disk recording ,apparsfds for
recording auxiliary information of a disk concentrically over a plurality
of tracks in a s %nda %gﬁa o% erhthan.a E%rstra5%% fo% rec%&%ggg %ontents
data of said dis Ey ap Sqetér iNed ¢5d& goﬁprlsiﬁg: Pgtgtl g means for
rotating tibehndd ki S@netadd NhiRHNSs f@ial Yanef abé ngwd@ 6hansek ghack
corresponding to an interval obtained by dividing one frane into k equal
parts wher@ despl.ocks each having a | ength obtained by dividing the second

area into n equaéﬁpagts in gocircgnferqu'al(:dir?ﬁgi%%FPEﬁ enerEted and m
frames each havi a Fﬁﬂﬁth obtarhey 5@ vi&?hg ohe She Bl o&RE into m

equal partsuxindMe ieifbedrkepantial direction are generated, the channel
cl ock being required for recording the auxiliary information; control

means for controlldend icetflatdaia ofant Hee didskpssed hdn oerch oodt i Gre oft t he
disk is ‘blocks.

According to a second aspect of the present
invention, there is provided a disk recording apparatus
for recording auxiliary information of a disk
concentrically over a plurality of tracks in a second
area other than a first area for recording contents data
of said disk by a predetermined code comprising: rotating
means for rotating the disk; generating means for
generating a channel clock corresponding to an interval
obtained by dividing one frame into k equal parts where n
blocks each having a length obtained by dividing the
second area into n equal parts in a circumferential
diréction are generated and m frames each having a length
obtained by dividing one of the blocks into m equal parts

in the circumferential direction are generated, the

channel clock being required for recording the auxiliary
information; control means for controlling rotation of
the disk so that one rotation of the disk is

in synchrenism with a cycle of n X m X k channel clocks;
modulating means for modulating the auxiliary information
on the basis of the channel clock generated Dby the
generating means; and recording means for recording the
auxiliary information modulated by the modulating means on

the disk.




in synchronismwith a cycle of n X mX k channel clocks; nodul ating neans
for nodul ating the auxiliary information on the basis of the channel clock
generated by the generating nmeans; and recording neans for recording the
auxi liary information nodul ated by the nodul ati ng neans on the disk. 5 15
March 2005 According to a third aspect of the present inRveptiQn,gdshere is
provi ded a disk recording nethod for a disk recording apparatus for

recordi ng aux”iéﬂého%ﬁﬁf na{'onaoft%i Bské%§5§¥“r$ aILMeov L. %egkurality
of tracks in a second area ofther thana fir area for ‘rec rglng contents
data of thendéskidy, atpeedeter Hirded delode SHIPr +&EHGdiAgr Akahbag ratrep for
rotating the disk; a generating step for generating a channel clock

cor r espond® ngdiskan HeseaMald obrdatErusy dfof di K§cerdingr apEXidiiérk equa
part s wher & p bl ocks, e8EN hanino B Jengh. abtaifed. by dixiding,the second
area intomn equa? par? Pn “a ¢ reunter i Yitecti ontare ge &rated and m
franes eachrdews ndm hengddoradt airded ByhéiVithalg anerofstt herdd oghks into m
equal parts in the circunferential direction are generated, the channel

cl ock bei neeeeEdine@dcongentecstatigngof hahguxdislar Py nt obretedrrmangdnt r ol

step for go trollin rotatéog f th g'gk 0 thg%aggg rghgthggk.og t he
i sk is | CRPnCRTHR SHHUF L h° s RYeFHI81 Shox hPk kOTACing ,
generating step for generating a channel clock
.corresponding to an interval obtained by dividing one
frame into k equal parts where n blocks.each having a
" length obtained by dividing the second area into n equal
parts in a circumferential direction are generated and m
frames each having a length obtained by dividing one of
the blocks into m equal parts 1in the circumferential
direction are generated, the channel clock being required

for recording the auxiliary information; a control step

for controlling rotation of the disk so that one rotation

of the disk is in synchronism with a cycle of n X m X k
channel clocks; a medulating step for modulating the
auxiliary information on the basis of the channel clock
generated by processing of the generating step; and a
recording step for recording the auxiliary information
modulated by processing of the modulating step on the
disk.

According to a fourth aspect of the present
invention, there 1is provided a disk playback apparatus
for playing back a disk on which auxiliary information of
-the disk is recorded by a predetermined code
concentrically over a plurality of tracks in a second

area other than a first area, in which contents data is



channel clocks; a nodul ating step for nodulating the auxiliary information
on the basis of the channel clock generated by processing of the
generating step; and a recording step for recording the auxiliary
informati on nodul ated by processing of the nodul ating step on the disk.
According to a fourth aspect of the present invention, 4BeLE Sodys0Vvi ded a
di sk pl ayback apparatus for playing back a disk on which auxiliary

i nf or mit! O-f'? grdé@,e ghs i%hies L&A dS? %¥1l? n%rleq%i% nﬁ%‘@gmﬁmﬁmerval
concentrically over a plurality of 'tracks in a secon area Other than a
first areapbtadindd cihy cahtediiisg data fBae 1Dndlr ehegd08d peeesdetlerennt he
basis of channel bits having intervals_ obtained by dideLn? one frame into

k equal paPteCkiher@® BREERS eucHsmdimgoRtpéngeh bt sl ing ditkrdi ng the
second ar e@e%&ﬁ&’ n,gqval; part g !Qa@%f: L;%%][U% rg%ﬁl a § 'rgg?l%t}f'??r%n%ri%l

generated and m frames éach havin ained b ing one of

the bl ocksdifd®rivrecued Paridtatdd A @i Feunber eathahadingchi 0Bnatd
generated, the disk playback apparatus characterized by conprising:
rotating PREHNTDIOY oBhfidEY hengli ok Ehheabéefksanntanguranaly eprsEst v;

o ayback, anen oL BLARKIAhaEk, b eon, 9507 ALLLR, NERTS, Lar ggger a1 o
playback apparatus characterized by comprising: rotating
means for rotating the disk at a constant angular
velocity; playback means for playing back the disk;
generating means for generating a clock having a
frequency twice n X m X k or higher; and demodulating
means for sampling a signal outputted by the playback
means on the basis of the clock generated by the
generating means and demodulating the channel bits, or
words while correcting the channel bits, or the words.

The disk playback apparatus can further include

correcting means for making error correction on the basis

of an error correction code ‘included in the auxiliary

information and determining correct auxiliary information
by majority rule,

The correcting means can make error correction on
auxiliary information obtained by collecting portions
determined by majority rule.

According to a fifth aspect of the present
invention, there is provided a disk playback method for a
disk playback apparatus for playing back a disk on which
auxiliary information of the disk 1s recorded by a
predetermined code concentrically over a plurality of

tracks in a second area other than a first area, in which




means for sanpling a signal outputted by the playback neans on the basis
of the clock generated by the generating neans and denodul ati ng the
channel bits, or words while correcting the channel bits, or the words.
The di sk playback apparatus can further include correcting nmeans for
making error correction on the basis of an error correct)isoR . codg,dsncl uded
in the auxiliary information and determ ning correct auxiliary information
Dy T OF ! ot o THE-GOULLALA IBANS £ IRKE BIY 00 COLLEEL 0D
auxiliary Tnforma T i OR “obtai ne cdllectlng por ions erm ned
- majority redeindceardiriglio caotfalfdéﬁ appecliwiditte phesetamd nvensi @n, there

is provided a di sk playback method for a _ disk playback apparatus for

pl ayi ng bar®ial dPsktanvwiirehn dbddkisarsadinflorvird on éﬁngﬁg @bdlainedr ecor ded
by a prquter Cf codgh oncq&%&icag ove% afplurallty tracks in a
second ar e other th: irst area, i R 1§qﬁﬁ' piﬁBg cont énts data

i's reCOFde@lr@ﬂnﬁé@er@@ﬁa}S @f redraniiel a bé t Genbayt 89 hndenvah-amebt aaaed by
dividing one franme into k equal parts ere n bl ocks each having a length

obt ai ned VY di nendid sekbatned ey Mividieyuabnpardis the ablocks

g'b; cur er e il ndiLect] anare general o ANGALILAES eagheohaying.a enath
generated comprising: a rotating step for rotating a disk
at a constant angular velocity; a playback step for
playing back the disk; a generating step for generating
a clock having a freguency twice n X m X k or higher;
and a demodulating step for sampling a signal outputted

by processing of the playback step on the basis of the

clock generated by processing of the generating step
and demodulating the <channel bits, or words while
correcting the channel bits, or the words.

The disk-like recording medium according to an
example embodiment of the present invention includes: n

blocks arranged by dividing a circle of a second area

into n equal parts; and m frames arranged in each of
the blocks; wherein auxiliary information 1is arranged
in the frames in such a manner as to be at equal
intervals in a circumferential direction, and a
Synchronization signal is disposed in each of the
frames.

The disk recording apparatus and disk recording
method according to an example embodiment of the
present invention control rotation of a disk so that
one rotation of the disk is in synchronism with a cycle

of n X m X k channel clocks, modulate auxiliary




into mequal parts in the circunferential direction are generated
conprising: a rotating step for rotating a disk at a constant angul ar

vel ocity; a playback step for playing back the disk; a generating step for
generating a clock having a frequency twice n X mX k or higher; and a

demodul ating step for sanpling a signal outputted by prqggegsiid,gs the
pl ayback step on the basis of the clock generated by processfthOP t he

gener ati ng: ad__dempduyl.at i t.ne channel bits rds while
correctingl€%§9%322§8I |tg¥ﬂ%rg ﬁénhog sha$ﬁecH%ﬂP§¥kgﬂf§%5?diﬁ&dnedium

accor di ng tlee@nreeysadplreernbadilfenty afnAdiendd €sendin i fivendigmn. i ncl udes: n
bl ocks arranged by dividing a circle of a second area into n equal parts;

and m frames arr digedisk dakhvbickt pprblredis; apteridin duxk| Parybirskor mati on
‘is arrangqgetﬂgdth CEB%%ES in.,such.a mapner .as to.be,.at equalf ig%ervals in
di

a circunferential arrectiomn. and é“lsyﬁéﬁPB%anFﬁ§9%ﬁ%ﬁ%ﬁ i ] Ssed in

each of theredéentesnvéheidinskangoay dh ng apparatus and di sk recording
met hod according to an exanpl e enbodi nent of the present invention control

rotation of a disk so that one rotation of the disk is in synchronismwth
a cycle of n X mX k channel clocks, nodulate auxiliary 8 15 March 2005
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informati on on the basis of the channel clocks, and then record the
auxiliary information on the disk. The di sk pl ayback apparatus and the disk-
pl ayback ~net hod according to an exanple enbodi ment of the present-

i nvention sanple a 8a 15 March 2005 reproduced out put signg ﬁﬁ% a dISk by
a clock having a frequency twice n X mX k or higher, and ulREhACS?

channel bits, or words while correcting the channel bits, or the mords.

The above and ot her objects, features and advantages of the present

invention and the manner of realizing themw ||l becone nore apparent, and

the invention itself will best be understood froma study of.. the
foll ow ng desettddiond angepippesienat| ar ok anHhskrbbeaenaedMJHdvimgtamhed
drawi ngs showi ng sone preferred enbodinents of the invention. BRI EF

DESCRI PTI ON £Fe i IRAMINGS i g ml X S %fil@g@@é& of @é%éﬁ@&ﬁ@at@ expl ai ni ng
a burst cutting area on a related-art DVD, Fig. 2 shows a recording format

of the burst héﬂﬂél’ﬁhéﬁfﬁbfrhéiﬁs whiTkOcoBrabewagsthucubenefl &1 @ptica
disk to Mhlé% the present invention is applied; Fig. 4 shows a recordlng

format .of tr&%‘Qﬁﬂ§twords.-

The above and other cobjects, features and
aavantages of the-present inveﬁtion and thermahner‘of
realizing them will become more apparent, and the
invention itself will best be understood from a study éf
the follbwing description and appended claims with
reference to the attached drawings showing some preferred

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram of assistance in explaining a
bufst cutting area on a related-art DVD;

Fig. 2 shows a recording format of the burst
cutting area in Fig. 1;

Fig. 3 shows structure of an optical disk to which
the present invention is applied;

Fig. 4 shows a recording.format of the burst
cutting area in Fig. 3;

| Fig. 5 is a diagram of assistance in explaining an

ECC.format in the'bursf cutting area in Fig. 3;

Fig. 6 is a diagram of assistance in explaining PE




cutting area in Fig. 3; Fig. 5 is a diagramof.assistance in explaining an
ECC format in the burst cutting area in Fig..3; Fig. 6 is a diagram of

assi stance in explaining PE 15 March 2005 nodul ation; Figs. 7A and 7B are
di agrans of assistance in explaining sync patterns of fra nec in Fig. 4;
Fig. 8 is a block diagramshowing a configuration of a dis 5ﬁ%ﬁié@g§ding :
apparatus for recording disk D information on the optical disk of Fig. 3;
Fig. 9 is a-block diagramshow ng-a. configuration of a disk recording and
pl ayback apparatus for recording or reproducing data on the optical disk
having disk ID recorded by the disk ID recordi ng apparatus of Fig. 8; '
Fi gs. |0A t higughadidn are di agrans of assistance in expl aining operation
of a denodul ation unit in Fig. 9; Fig. 11 is a diagram of assistance in

expl ai ning oper at ixggs0f 7aheiermasiu:al i Pfkgiihs | 9¢ Fisi9takbd. 142 shows
another format in the burst cutting area of the optical disk of Fig. 3;

Fig. 13 is %3'fﬁyﬁﬂnéﬁsfﬁﬁiﬁé@@&fngnoEX?kgﬁQiané-iﬁ madul @tion; Figs. 14A
and 14B. are diragrans of "assi'stance 1n explaining sync patterns of frane
sync i'n Fig. 127 Fegy 13 1% 3 Bhothk HAYAM SO by 3, COOLFOUE AL EP8n
of a disk ID recording apparatus for recording disk ID
informaﬁion on the bﬁtical disk.oﬁ Fig. 3;
Fig. 9 is a block diagram.showing a configuration
df a disk recording and élayback apparétus for recordiﬁg
or repfoducing data on the optical disk having disk ID
recorded by the disk iD recording apparatus of Fig. 8;
Figs. 10a throﬁgh 10E are diagrams of assistance in
explaining operation of a demodulatiqn unit in Fig. 9;
Fig. 11 is a diagram of assistance in explaining
‘operation of the demodulation unit in Fig. 9;
Fig. 12 shows another format in the burst cutting
érea of the optical disk of Fig. 3;
Fig. 13 is a diagram of assistance in explaining 4-
1 modulationf
Figs. 14A and 14B are diagrams of assistance in
explainiﬁg sync patterns of frame sync in Fig. 12;
Fig. 15 is a block diagram showing a configuration
of a disk ID recording apparatus er recording disk ID in
the format of Fig. 12;

Figs. 16A through 16G are diagrams of assistance in.
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of a disk ID recording apparatus for recording disk IDin the format of :
Fig. 12;. Figs. 16A through. 16G are diagrans of assistance in 10 15 March .
2005 expl ai ni ng operation of playing back an optical disk recorded.in the
format of Fig.. 12; Fig. 17 is a diagramof assistance in £ gg%q#gg_ t he
operation of playing back the optical disk recorded in the rormat of Fig.
12; Fig. 18 is a diagram showi ng another ECC format; Figs. 19A and 19B are-
di agrams showi ng other sync patterns of frame sync; and Fig. 20 is a
di agram showi ng another disk ID recording format. DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS Preferred enbodi ments of the present invention will
her ei naf t er dxpldeiscindedpais bisefef epteylingt becr ani Bg.icalln dilsk present
invention, as shown in Fig. 3, IDinformation unique to an optical disk 26
i s recorded ddrcxradirst €né t £ demar ear (BCH) 28A on the outside (in this _
case, on the innernost side) of a data area 26B within an inner radius of
~the optical disk 2&;ign whi Gy aar%qazﬁfgnersﬁ £94 P tdScE eERT 8gd1afai850OWN 1N
Fig. 3, the burst cutting area 26A is created in such a manner as to form

a Continuou%héjdﬂaf%tion of playing back the optical disk recorded

in the format of Fig.'12;
Fig; 18 is a diagram showing another ECC format;
‘Figs. 192 and 19B are diagrams showing'other sync
patterné of frame sync; and |
Fig. 20 is a diagram showing another disk ID

recording format.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Preferred embodiments_of.the present invention will
hereinafter be described with reference to the drawings.
In the present invention, as shown in Fig. 3, ID

information uhique to an optical disk 26 is recorded in a

burst cutting area (BCA).ZSA on the outside (in this case,
-on the innermost side} of a data area 26B within an inner
radius of the optical disk 26 in which area contents data
is recorded. As shown in Fig. 3, the burst cutting area
26A is created in such a manﬁer'as to form a continuous
circle.

"Fig. 4 shows an examplé'of a disk ID recording

format recorded in the BCA 26A. As shown in Fig. 4, the

11



Fig. 4 shows an exanple of a disk ID recording format recorded in theBCA
26A. As shown in Fig. 4, the 11 15 March 2005 circle is divided-into n
equal parts (in this case, n .6), thereby form ng n blocks. Each of the

bl ocks is further divided into mframes (in the exanple o{ ﬁ“% ﬁ m = 2)
Each of the frames is divided into k parts (in this case, fMarch 2 $5The ID
information is recorded with k channel bits. Ten channel bits at the front
of each of the franes is frame sync. The succeedi ng 224 channel bits forns
a data area. Here, it is assuned that disk ID information is nodul ated by
a PE (Phase Encode) nodul ation nmethod, for exanple. The PE nodul ation
converts onecvi¢léaia diwddéawninebannebubilt parasd (Lhertefier @akk’l dat-a bits
(224 channel bits) can be recorded in a single frame,. while 224

i nf ornati on éytstﬁgﬁbﬁytggimgﬁg Renieereded in a S|ngle block. In this
exanple, ‘disk IDinformation in an ECC format as shown in Fig. 5 is

recorded in each ofg lhe o9k 1ddkd N $ EXAIRL L, ailéi Q¥EeiRab! hY famadded
to 16- byte data, and the disk ID information is encoded by a Reed-Sol onbn

code RS (32,16, o) el ERPI P14 P £70) sdlh o6e Dtneke-aReh fave the

sane ECC format .
divided into k parts (in this case, k = 234). The ID

information is recorded with k channel bits.

Ten channel bits at the front of each of the frames
is f:ame synﬁ. The éucceeding 224 channel bits forms a
daﬁa area.

"Here, it is assumed that disk ID information is
modulated by a PE (Phase Encode) modulation method, for
example. The PE modulation converts one-bit data intoc two
chanhel.bits, and therefore 112 data bits (224 channel
bits} can.be recorded in a single fréme, while 224
information bits (28 bytes) can be recorded in a single
block.

In this example, disk ID information in an ECC
format as shown in Fig. 5 is recorded in each of the
blocks. “In this example, 12-byte parity is added to 16-_
byte data, and the disk ID informaticon is encoded by a
Reed-Solomon code RS (32, 16, 13) of a Galois figld GF
(2®) . . Three blocks each have the same ECC format. Thus,
14 bytes 6f 16-byte ID information ID, is disposed as

information bits of 14 bytes in a first frame of each of
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14 bytes of 16-byte IDinformation IDmis disposed as information bits of
14 bytes in.a first frame of each of 12 15 March 2005. the bl ocks. The
remaining two bytes of the IDinformation |Dmand 12-byte parity are
di sposed as infornation bits of 14 bytes in the next fra ‘Thi s QPans
triple witing of the same disk ID information in the'ci?@?@arh%?ﬂi di sk.
This triple witing is in effect equivalent to form ng a product code of
distance 3 in a vertical direction. As shown in Fig. 6, the PE nodul ation
is a code indicating a data bit by the position of a mark (1) (bit
indicated in black in Fig. 6) and a space (0) (bit indicated in white in
Fig. 6). In the exaRd ¢ ahdipmbinigg dai@ By tedfof OLhbsIponMestrE tiBRO
channel bits (word) of "10" and a data bit of "1" is .converted into

channel  bi tsp (Wakd) 20fy @l padintyt her LPEIDML 841 08, 1 hherabansel pibst grare
inverted at a center of two channel bits (center of a word) indicating a

data bit. T ’ngE%J¥a(¥ﬁ?3ﬁg cdptanbits, marks or spaces do not occur
r ree c

continuously fo t annel bits or nmore. Accordingly, a sync pattern

L caUing Symc oL WoRTE SHISH MR P IY gragnego gars oL
Sho“/a Syncﬂ% Jéﬁé fgnf£9q§u§%%%cle of the disk. This triplé '
writing is in effect equivalent to forming a product'éode
of distance 3 in a vertical direction.
As shown in.Fig. 6, the PE modulation is a code
-indicating a data bit by the position of a mark (1) (bit
indicated in black in Fig. 6) and a space (0) (bit
indicated in white in Fig. 6). 1In thé example of Fig. 6,
a data bit of "0" is converted into channel bits (wordi
of "10" and a déta bit of "1” is converted into channel
bits (word) of "01". In the PE modulation, the channel
bits are inverted at a center of two channel bits (center
" of a word) indicating a data bit. Thus, in the case of
data bits, marks or spaces do not occur continuously for
three channel bits or‘mbre;
Accordingly, a sync pattern indicating sync bits
(frame sync) can be formed by arranging marks or spaces.
continucusly in three channel bits or more. Figs. 7A and
7B éach show a sync pattern of frame sync.
As shown in Figs. 7A and 7B, two kinds of sync

. patterns of six channel bits are provided as frame sync
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As shown in Figs. 7A and 7B, two kinds of sync -patterns of six channel

bits are provided as frame sync 13 15 March 2005 patterns in which nmarks

and spaces each occur continuously in three channel bits. when channel

bits of data imediately preceding a frame sync are "01", _"000111" is

used as the frame sync, and "01" is added as a succeeding1§Vﬁ@h33Wiern. On
t he ot her hand, when <channel bits of data imediately preceding a frane
sync are "10", "111000" is used as the frane sync, and "10" is added as a
succeedi ng sync pattern. Channel bits of "01" or "10" are further added as
sync ID after the above sync body ("00011101" or "11100010") Thus, a total
of 10 chanpgle thirns fior Mia i1 aneriey end Hepet 0af baeh actuame sync  when a
sync IDpattern is "0" (channel bits = "10") (Fig. 7A) will be referred to
as SA, and g alR s e HresYdad i Pati €50 ivwhed "cheheanedi b tor = |
"01") (Fig. 7B) wll be referred to as SB. A frame sync SAis used to

indicate th%%t%?igH@ﬁ?%t%EEngéé§éiﬁéEgm?fgmé blocksrwhepgas a frame sync

SBis wusedto indicate t 1ts ane is other than a first frame of each
T the DuneEPogiSaSa W RET A AR ley dael rarm sicaadh ks ool
of a disk ID recording ARRAIALYS ddd O Wl G NS RLSEMa, when
channel bits of data immediately preceaing a frame-éync
| are "10", "111000" is used as the frame sync, and "10" is
added as a succeeding sync pattern. Channel bits of "dl"
or "10" are further added as sync ID after the abo#e sync
‘body ("00011101" or "11100010"). - Thus, a total cf 10
channel bits form a frame sync. Hereinafﬁer, a frame.sync
when a sync ID pattern is "0" (channél bits = "10"} (Fig.
7A) will be referrea to as SA, and a frame sync when a

sync ID pattern is *1" {channel bits = "01") (Fig. 7B)

will be referred to-as SB.

A frame sync SA is used to indicate that its frame

is a first frame of a block, whereas a frame sync SB is

uéed to indicate that its frame is other than a first
frame of each of the blocks. Hence, the number of frames
having frame syncs SA is equal to the number of blocks.
Fig. 8 is a block diagram showing a configuratidn
of a disk ID recording apparatus 11 to which the present

invention is applied.

A register 21 stores the disk ID information that
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invention is applied. A register 21 stores the disk ID information that 14
15 March 2005 has been subjected to error correction coding in accordance
with the ECC format shown in Fig. 5. A PE nodulation unit 22 reads the
disk IDinformation stored in the register: 21, subjects the disk | D -
information to PE nodul ation, and then outputs the result 't ¥agh290%, 23,
The PE nodul ation unit 22 subjects the disk ID - information read fromthe
register 21 to the PE nodulation according to a clock (channel clock)
inputted froma VCO (voltage controlled oscillator) 33 and then inserts
sync patterns to thereby generate data to be recorded in the BCA 26A of

- the opti cal Igé§kb(.2<_5ﬂ Jis5 EEt@adebattearuab&r%%t%tlpwoelh@e idata to the

| aser 23. The |l aser 23 |s a YAG | aser, for exanple, and irradi ates the

opti cal dISK“%%J%g%$E€é£ ggSQRge c&a§ggmaQeggb%hal§ @ﬁbrog 24, apgd an obj ect

| ens 25. The I nc udes a cylindrical lens, for exanple, and

i rradi ates the %%26A 19;11£h§20$% tﬂésﬁ g@ ”intf% atqgelr SQ%ar? ntering

t he obj ect ng frr t he op Ical disk

h d bly,. wh the d f d
bar code. %Fm?vetrfié B T oL otﬁu'a?%i By R e B ﬁé )

medi um the aUX|I|ary data such as
: PE modulation, and then outputs the result to a laser 23.

The PE modulation unit 22 subjects the disk ID
information read from the register.él to the PE
modulation according to a clock {channel clock) inputted
from a VCO (voltage controlled oscillator) 33 and then
inserts sync patterns to thereby geuerate data to be
recorded iu the BCA 26A of the optical disk 26. The PE
modulation unit 22 outputs the data to the laser 23.

The‘laser 23 is a YAG laser, for example, and
irradiates the optiecal disk 26.with a high-power laser
beam via a mirror 24 and an object lens 25. The object
lens 25 includes a cylindrical lens, for example, and
irradiates the BCA 26A of the optical disk 26 with the
laser beam entering the cbject lens 25. Thus, a
reflecting film of the optical disk 26 is changed
irreversibly, whereﬁy the disk ID information is recorded
as a bar code. That is, even if the.optical disk is a
rewritable recording meaium, the auxiliary data such as
disk ID-recorded in the BCA 26A is recorded on the

optical disk 26 as unrewritable data.
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disk ID recorded in the BCA 26A is recorded on the optical disk 26 as
unrewitable data. ‘15 15 March 2005 A spindle notor 27 rotates the optical
di sk 26 under control of a spindle servo control unit 28, and an
(Frequency Generator) signal generator not shown in the fi K ded
wi thin the spindle notor 27 generates an FG signal that fggké‘%ﬁ& %ulse
each time the optical disk 26 (spindle-notor 27) rotates by a
predetermned angle, and then outputs the FG S|gnal to the spindle servo
control unit 28. Under control of a controller 29, - the spindle servo
control unit 28 controls the spindle notor 27 on the basis of the FG
signal inputted froemsphedispimidcr Mot Afo 2t 69 thatopbecspi adke potor 27
rotates at - a predeterm ned rotational speed. Al so, the spindle servo

control uni-tyRf OWdHlS 1t her RG ﬁhﬁrﬁ@iei septbedohtenut ha i tspisndbaamator 27
to the controller 29 and a PC (Phase Conparator) '31. The controller 29

control s th%épéﬁ}déﬁé?éﬁ’%ez{?&f%&b L ha?85856P0HHRINLE BRoGRENHALI NG

signal inputted froman operating unit not Shown in the figure to thereby

drive the s ugdl n%tﬁ e°r‘2°2 and; thus, (ot gt e L gmﬁpglﬁglt 955§eggralt@s

addi tion, thée contt genera es a con 5|gna for controll a

frequency Ly UG £ i 3 L EIUEDEY, S YL OB 0 Ot DR DB S o the PO

disk 26'(spind1e-motor 27) rotatesgs by a predetermined
_angle, and ehen outputs the FG signal to the spindle
servo control unit 28. Under control of a controller é9,
.the spindle servo control unit 28 controls the spindle
motor 27 on the basis of ﬁhe FG signal inputted from the
spindle motor 27 so that the spindle motor 27 rotates at
a predetermined rotational speede Also, the spindle servo
control unit 28 outputs the FG signal inputted from the
spindle moter 27 to the controller 29 and a PC (Phase
Compa:ator) 31.
fhe controller 29.controls the spindle servo

control unit 28 according to an operating signal inputted
Iffdm an operating unit not shown in the figure to thereby
drive the spindle motor 27 and thus rotate the optical
‘disk 26. In addition, the centroller 29 generates a
control signal for contreolling a frequency dividing ratio
of a frequency divider 30 on the basis of the FG signal
inpetted from the spindle servo contreol unit 28, and then

- outputs the control signal to the frequency divider 30.-
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inputted fromthe spindle servo control unit 28, and then outputs the-
control signal to the frequency divider 30. 16 15 March 2005 The frequency
divideL 30, the PC 31, an LPF (Low Pass Filter) 32, and the VCO 33 forma
PLL. The frequency divider 30 divides the clock outputted t - 33
into a value 1/N (frequency dividing ratio) set on Ehe ba%?éa§$%9¥§0
control signal inputted fromthe controller 29, and then outputs the

result to the PC 31. The PC 31 conpares the phase of a clock inputted from
the frequency divider 30 with the - phase of the FG signal inputted fromthe
spindle servo control unit 28 to thereby generate a phase difference

signal, and thgn oghRUEs elghenpiasE wiidd:eranceclse gpal 31 p aheLbPF(8adw The LPF
32 renoves a high-frequency conponent fromthe signal inputted thereto, and

then out put 4die pinasitht 30 tdeg VGR 33coThe ¥6Em33 ehanges the phase
(frequency) of the clock that the VCO 33 outputs by oscillation on the

basis of a vol tageTﬂep'fr%g 9 ONID JETdE oo O citbe Mo 33 (that s,
t he out put fron1 t he LPF 5) he cl ock outputted by the VCO 33 is |nputted

to the PE nD ni I t 30. Th
VCO 33 is cont rpcl)ll bg" %h%z"@cgﬁ'j'agefg%h f?e{)g%{é%egg?c\géﬁeqh\éhgg{ put of tehe

frequency dIVId%ﬁng ratio) set on the basis of the control signal
inputted from the éontroller 29, and then outputs the
result to the PC 31. The PC 31 compares the phase of a
clock inputted from the frequency divider 30 with.the
phase of the FG sigﬁal inputted from the spiﬁdle servo
control unit 28 to thereby generate a phase difference
signal, and then outputs the phase difference signal to
the LPF 32. The LPF 32_reﬁoves a high—frequency component
 from the signal inputted thereto, and then outputs the
 result to the VCO 33. The VCO 33 Ehanges the phéée
{frequency) of the clock that the VCO 33 outputs by
_oscillation on the basis of a voltage applied to a
conﬁrol terminal of the vCcO 33 (that is, the output from
the LPF 32}.

The clock outputted by the VvCO 33 is inputted to
the PE modulation unit 22 and also to the freguency
divider_30. The VCO 33 is controlled so that a phase
difference bétween the output of the frequency divider 30
and the FG éignal outputted by the spindle servo control

unit 28 becomes constant. Therefore, the output of the
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‘and the FG signal outputted by the spindle servo control wunit 28 becones
constant. Therefore, the output of the 17 15 March 2005 VCO 33 is a signal
oscillating in sync with the FG signal at a frequency N tinmes that of the
FG signal. The PE nodul ation unit 22 outputs the data in the format
described with reference to Fig. 4 according to the clock 15“ﬁﬁ??@%‘from
the VCO 33 to the laser 23. Adrive 34 is conhected to the controller 29. A
magneti c di sk 41, an optical disk-42, a magneto-optical disk 43, or a

sem conductor menory 44 is inserted into the drive 34 as required. A
necessary conputer program for exanple, is read fromthe magnetic disk

41, the opti] H sk 42,sidiea1mBg8eL D1 9PLh§ak ndisgkc4di t@r thie Fesedigganduct or
menory 44, and is supplied to the <controller 29. Qperation of the disk ID

recording apRArAtis. cliendh Iy Dl Dendescri brd. rlhgagRagoMBRg b start

recording is issued, contr er 29 controls the spindle servo control

unit 2.8 to rofate.. the spingle.. 2 t redet er.m peed.. The
- spi ndl e not 8° agelnoenra nelgt ;bﬁ‘i I%lngéﬁg)%sél z}é‘%r?g‘égo% i %gerge?ggérot ation, and

e e, e S S B0 EAS S HRRERELES e Bl
inputted from the VCO 33 to the laser 23.

A drive 34-is connected to the controller 29. A
magnetic disk 41, an optical disk 42, a magneto-optical
disk 43, or a semicomductor mémory 44 is imserted into-
the drive 34.as required. A necessary computer program,
for example, is_reaa from the magnetic &isk 41, the
optiéal disk 42, the magneto-optical disk 43, or the
semiconductor memory 44, and is supplied to the
controller 29.

Operation of the disk ID recording apparatus 11
will next be desﬁribéd. When a command to-start recording
is issue@, the controiler 29 controls the spindle servo
control unit 28 to rotafe the spindle motor 27 at a
predetermined speed. .The spindle motor 27 generates an FG
signal correspondihg'to its rotation, and then supplies
the FG signal tO'ﬁhe spindle servo contfol unit 28. The
spindle servo control ﬁnit 28 supplies the FG signai to
the PC 31.

The PC 31 combéres the phases of two input signals

with each other, and then supplies'a signal of a phase
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The PC 31 conpares the phases of two input signals wth each other, and
then supplies a signal of a phase 18 error between the two signals to the
VCO 33 via the LPF 32. The VCO 33 generates a cl ock having a phase and a
frequency corresponding to. a signal (control voltage) Egl fron1the
LPF 32. The clock outputted by the VCO 33 is supplied to t

divider 30 to be divided by a predeterm ned frequency d|V|d|ng ratlo set
via the controller 29, and then supplied to the PC 31. Thus, the clock
(channel -clock) outputted by the VCO 33 has a cycle of 1/(n X m X k) of
one rotation of the optical disk 26 (spindle notor 27). For exanple, when
an FG wave nertber petweehathonted tbhenkGesitgnathe 86 3andriat thevalrre of the
frequency dividing ratio 1/N of the .frequency divider 30 is 1/39, the VCO
33 generatesza.  a@nnglo dPHeddd 1l a CYLbEkOhatihd X BhXsd34hdok the _
time period of one rotation of the spindle notor 27 (optical disk 26). The

PE nodul at i d SyPLESHSnEL 8K LD o1 Bighuat i(eBngweR! hed thk the
regi ster 21F§ké%%5n%%du at|%% %ase% on ?he ghannél gloc supsﬁl fromthe

VCO 33 and t Soh gL digkp! Dinformation to the Iaser 23. The |aser
23 generates :gg%fu%é%n1on tﬁ asis of the data supplied fromthe PE

nDdU|at|On un|t 22The clock outputted by the VCO 33 is supplied to
the frequency_divider'BO to be divided by a predetermined
frequency dividing ratio set via the controller 29, and
then supplied to.the PC 31.

Thus; the clock (channel clock) outputted by'the

VCO 33 has a'cyele'of 1/{(n X m X k) of one rotation of
the optical disk 26 (spindle motor 27}. For example, when
an FG wave number per.rotation of the FG signal is 36 and
the wvalue of the frequency dividing ratio 1/N of the

frequency divider 30 is 1/39, the VCO 33 generates a

channel clock having a cycle of 1/(3 X 2 X 234) of the

time periocd of one rotation of the spindle motor 27
{optical disk 28&).

The PE modulation unit 22 subjects disk ID
information supplied from the register 21 to PE
modﬁlation based on the channel clock supplied from the
VCO 33 and then outputs the disk ID information to the
laser 23. The laser 23'generatés a laser beam on the
basis of the data supplied from the PE modulation unit.22

to thereby irradiate the optical disk 26 with the laser
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to thereby irradiate the optical disk 26 with the |laser 19 15 March 2005
beamvia the mrror 24 and the object lens 25. Thus, the disk ID
information is recorded. concentrically over a pIurallty of tracks in the
BCA 26A of the optical disk 26 at a factory prior to shipnent.

Incidental |y, depending on output intensity required by theMeERed0053  the
cycle of the channel clock outputted by the VCO 33 may be multiplied by r
to be r/(n XmXKk) In this case, a frequency dividing coefficient N of
the frequency divider 30 is also multiplied by r. Fig. 9 is a block diagram
showi ng a configuration of a disk recording and pl ayback apparatus 51 for
recordi ng daf&amneli 4 PO dHCH Agr 2t aahecendedpiectthe ediat @5 .ar eaud6Brak the
optical disk 26 having the disk ID information recorded in a manner as

descri bed ahpyvg ivp idfoBaf 26A i & LPY-64808bNhAkA tRAEY 19 dvia & sk

recording and playback apparatus 51 according to an operating signal

inputted fr t o i he -f L aur LE cord
R OREY ¢ ptggé;&dée 19t c5houAAl BehNB el kg epchioiheriehy oo

data and re dint ata area 206B of the optical disk

26. In reproy u%%q: £r]d) édégg?rggﬁg the CPU 61 outputs the di sk IF)

i nf or mati on %o arned by a register 71 to a
decrypt|0n proce53|2% %n'EaZﬁeré@}éﬂH?ﬁG“éé”hutput intensity

requiréd by the laser 23, the cycle of the channel clock
outputted by the VCO 33 may be multiplied by r to be r/(n
X m X k). In this case, a frequéncj dividing coefficient
ﬁ of the freguency divider 30 is alsoc multiplied by r.

Fig. 9 is a block diagram showing a configuration
of a disk recording énd playback apparatus 51 for

'recofding data and reproducing data recorded in the data

area 26B of the optical disk 26 having the disk ID
‘information recorded in a manner as described above in

its BCA 26A.

A CPU 61 controls. parts of the disk recording and

blayback apparatus 51 according to an operating signal

inputted from an operating unit ﬁot shown in the figure

to theréby record data and reproduce datalrecorded in the
" data area 26B of the optical diék 26. In reproducinQ data
- or recording data, the CPU 61 outputs the disk ID

information of the optical disk 26 retained by a register

71 to a decryption processing unit 74 or an encryption

processing unit 75. Also, the CPU 61 generates a control
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processing unit 75. Also, the CPU 61 generates a control 20 15. March 2005
signal to rotate or stop the optical disk 26, and outputs the control
signal to a servo control unit 63. The servo control unit 63. nakes an
optical pickup 64 seek to-a specified position on the optical gi 26 on
.the basis of the control signal inputted fromthe CPU 61,1€ﬂﬁm'P§ effects
tracking control and focus.control of ‘the optical pickup 64 on the basis
of a tracking error  signal (TK) and a.focus error signal (FS) supplied
froma matrix anmplifier (MA) 65. A spindle notor 62 rotates the optical
disk 26 at a predeterm ned rotational speed under control of the servo
control unitgiGdall td eRytcidg dHep diisk oPrioshoranskons,t hadopuiceaks di sk
26 is rotated by a CAV (Constant Angul ar Velocity) method. The optical

pi ckup 64 ispheld kA sRefrldi adb s ede PREhaph AL S0uASLt @3he able to nove in
a radial direction of the optical di-sk 26. Wen data recor-ded on the

optical disk 26 i éﬁ%gspﬁvbe%@nt%q QRliiCals RiBkp Hift Jﬂﬁf@iﬁtﬁlck&ﬁe

optical disk 26 wt aser beamaccording to a control signal inputted

LT Rl R Mo SoRLYERoh B RESL BTy oh €
signal Fo'tﬁie”%%%ké % léﬂQ‘ﬂﬁé%%ong¥hﬁa fﬁ%&ggéd from the CPU 61,
and also effects ﬁracking control and chus control of
the optical pickup 64 on the basis of a tracking.error
:éiénal (TK) and a focus error signal (FS8)} supplied froﬁ.a
matrix amplifier (MA) 65. A spindle motor 62 rotates the
optical disk 26 at a predetermined rotational speed under
control of the servo control unit 63.

In reproducing the disk ID information, the optical
disk 26 is rotated by a CAV (ConstantIAngﬁlaf Velocity)
method.

The optical pickup 64 is held by a specified sled
.mechanism so as to be able to move in a radial direction
of the optical disk 26. When data recorded on the optical
"disk 26 is to be read, the optical pickup 64 irradiates
the optical disk 26 with a laser beam'accordiﬁg to.a
control signal inputted from the servo control unit 63,
receives the reflected beam, converts the reflectéd-beam |
into an electric signal, and then outputs the electric
signal to tﬁe matrix amplifier 65. When the optical

pickup 64 records new data on the optical disk_26, the
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pi ckup 64 records new data on the optical disk 26, the 21 15 March 2005
optical pickup 64 irradiates the optical disk .26 with a |aser beamon the
- basis of data outputted froma - nodulation unit 77 to thereby record the
new data in the data area 26B of the optical disk 26. The matrix anplifier
65 processes the signal inputted fromthe optical pickup 6% Maseh2PPfn
out puts a reproduced signal of data corresponding to the disk ID '
information recorded in the BCA 26A of the optical disk 26 to an LPF. 66.
Also, the matrix anplifier .65 generates a tracking error signal whose
signal |evel changes according to an amount of tracking error and a
tracking erdgpidi0na cwiipses signadideyel tEbapgescaccandkngest @idh aanount
of focus error, and then outputs the signals to the servo control unit 63.
I'n addi tion,;dhe Baldd Yon & ifd &1 s 65 QMLPULSLBukERROEWERdaSi gnal of data
recorded in the data area 26B of the.optical disk 26 to a denpdulation
uni t 72. The,J&h 86 &EMveES 2 NGNed L EGHENEY - SPFPPRENL R aathe 8l gRal
inputted thereto to t eréby suppress variation in the reproduced-signal
caused by ngg&ehgyg%tjgglq#ngﬂgng é{gg{eﬁy%ﬁ %g_a conparator 67. The
conpar at or i'narizes the sign Iputted thefeto by conparing the.
signal “‘?h a pred%kgrgggggxlg%%'iféeqe%%g%fgééggég"éhéﬁgignal

inputted from the optical pickup 64, and then outputs a

reproduced signal of data corresponding to the disk ID

" information recorded in the BCA 26A cf the optical'disk
26 to an LPF 66. Also, the matrix amplifier 65 generates
a tracking efror signal whose signal level changes

according to an amount of tracking error and a tracking

error signal whose signal level changes according to an
amount of focus error, and then outputs the signals to
the servo control unit 63. In addition, the matrix

amplifier 65 outputs a reproduced signal of data recorded’

in the data area 26B of the optical disk 26 to a
demodulation unit 72.

The LPF 66 removes a high-fregquency component of
the signal inputted thereto to thereby suppress'variation
in the reproduced signal éaused by noise, and then
outputs the result to a éomparatér'67. The comparator 67
binarizes'the signal inputted thereto by comparing the
signal ﬁith a predetermined level. A demodulation unit 68

samples the signal inputted thereto on the basis of a
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sanpl es the signal inputted thereto on the basis of a 22 15 March 2005
sanpling clock-inputted froma quartz oscillator 69, makes channel
position correction, performs denodulation -(in this case, PE denodul ation)
and then outputs the result to an ECC (Error Check and Cbrrectg unit 70. -
sanpl i ng cl ock number per rotation of the disk is set to Mg X k X p .
(n, m and k are nunerical values based on the disk ID recording format
described with reference to Fig. 4, and p is:an integer of two or nore)
The ECC unit 70 supplies the denpdul ated data (disk ID information)
inputted thereto to the register 71 for storage. In the neantine, the

demodul atlonse%hﬂ cHeEpdih 3l €8 8af RohCaANLERLS z08kR) 15URRBL €9 ,from t he
matrix. -anplifier and then supplies the denodul ated data to an ECC

unit 73. The, Bl U&énzél %@gfﬁéntﬁgrgsm ha! gdrcdahd WoRMkLad dikgreto to

error. correction proce55|ng, and en supp IES e resul

decryption p ocq%SIng um'zIP dem ugiﬁtggk:?g? %g% SBUQ uggttéé decrypts

the contentstata sumﬁ?e rom ¢ basi's t he di sk

| D information su p|led fromithe reglste and t hen _outpyts the.result
I ?ﬁ??l%ﬁ ?ﬁg gﬂEF?ﬁF?oHnb& 2@55' 9 unit 75
encrypts contents

sampling clock number per rotation of the disk is set to
ben XmXk X p {n, m, and k are numerical values based
on the disk ID recording format described with reference.
to Fig. 4, and p is an integer of two or more). The EéC
unit 70 supplies the demodulated data (disk ID
information) inputted thereto to the register 71 for
storage.

In the meéntime, the demcodulation unit 72
demodulates data ({(contents data) supplied from the matrix
amplifier 65, and then supplies the demodulated data to

"an ECC unit 73. The ECC unit 73 subjects the demodulated
data inputted thereto to erroxr corregtion processing, énd
then subplies the result to the decryption processing

- unit 74. The decryption processing unit 74 decrypts the
céntents data supplied from the ECC unit 73 on the basis
of the disk ID information supplied from the registexr 71,
and then outputs the result to an apparatus ﬁot shown in
_the figure.

The encryption processing unit 75 encrypts contents

" data inputted thereto on the basis of the disk ID
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data inputtéd thereto on the basis of the disk ID 23 15 March 2005
informati on supplied fromthe register 71, and then outputs the result to.
an ECC unit 76. The ECC unit 76 adds an error .correction code to the )
encrypted contents data inputted thereto, and then outputﬁééhehrgﬁglt to

t he nodulation unit 77. A magnetic disk 91, an optical dis ?'-3 ghet o-
optical. disk 93, or a sem conductor nenory 94 is inserted into a drive. 81
as required. The drive 81 supplies a programread fromthe magnetic di sk
91, the optical disk 92, the nagneto-optical disk 93, or the sem conductor
menory 94 to the CPU 61. operation of the disk recording and pl ayback
apparatus 51; N dimdexén beusssceabedon\Viae hgigrkrcall, dingK t2@n s i nserted
into.the disk recording and playback apparatus 51, the CPU 61 controls the

servo contral, uiits B (P91 At Eot BR £BENHLE LMEOr BReakca GRDEL ARt angul ar
velocity (by the CAV nethod) This velocity is the sane as the velocity at

B O e SRl 0L oo Ml LDl 88asl Do 268 LRIORRAY Aot entt Of FI O

8 rotates the optical T [ S point intit he "servao control .
nit 63 mouesf e OR G HLEKKR. SdbncRehadlBbudlr AL 0.0 8 (Rt cAl

di sk 26 to ptay back the & opt Féa -
modulétion unit 77.

A magnetic disk 91, an optical disk 92, a magneto-
cptical diskl93.'or a semiconductor memory 94 is insefted
into a drive 81 as required. The drive 81 supplies a
program read from the magnetic disk 91, the optigai disk
92, the magnet&-optical disk 93, or the semiconductor
memorf 894 to the CPU 61.

Operatién of the disk recofding and playback
apparatus 51 will next be described. When the optical
disk 26 is inserted into the disk recording and pléyback
apparatus 51, the CPU 61 controls the servo control unit

63 to rotate the spindle motor 62 at a constant angular
_velocity-(by the CAV method). This veiocity is the same
as the velocity at which the spindle motor 27 of the disk
ID recording”apparatus 11 of Fig. 8 rotates the opticai
disk 26.

At this point in time, the servo control unit.63
moves the optical pickup 64 in a radial direction of the

optical disk 26 to play back the BCA 26A of the optical

disk 26,
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di sk 26. 24 15 March 2005 Reproduced data outputted fromthe optical pickup
64 is inputted fromthe matrix anplifier 65 to the conparator 67 via the
LPF 66 to be binarized. The denodul ation unit 68 sanples the binarized data
inputted fromthe conparator 67 on the basis of a sanpling cIo% suppl i ed
fromthe quartz oscillator 69, and thereby denmpdul ates the ™d¥eeh 28030, the
denodul ation unit 68 perforns processing for correcting channel bits and
words. The processing will be described later in detail. The denpdul ated
data outputted fromthe denodulation unit 68 is supplied to the ECC unit
70 to be subjected to error correction processing based on an error

correction code.- The result 4 ss: i egl st ; or ed
t herei n. Thus, the arsk ﬁﬁeélﬁéﬁgﬁﬁqégyéégéigkf i%ﬁ§h§6E%%?%g%?g¥§ he

optical disk 26 is stored in the register 71..Wen a.co to record
contents ckﬁ%fi%?i%ﬁﬁﬁﬁﬁeéu#ﬁf %?%1g%§ﬁ%¥o?%p%vg§§gr3§ ggﬁ?ggl unit 63 to

rotate the optical disk 26 by.a CLV hod via the_spindle notor 62. The
encryption'mﬂﬂﬂﬁﬁﬁqﬂflﬁﬁtVW%'E%%r§%¥ggéoﬁ?eﬂ?gblﬂﬁfégﬁﬁputT%% from an

apparatus not shown in the figure on the basjis of the disk LD information
stored in t femodulation unit 68 samples the binarized data inputted

fromrthe cbmparator 67 on the basis of a sampling clogk
supplied from the quartz oscillator 69, and thereby
demodulates the data. Aléo, the demodulation unit 68
performs processing for cprrecting channel bits and words.
The processing will be described later in detail.

The demodulated data ouﬁputted from the
demodulation unit 68 is supplied to the ECC unit 70 to be
subjected to erior correction processing based on an
error correction code. The result is supplied to the
register 71 to be stored therein. Thus, the disk ID
information recorded in the BCA 2§A of the optical disk
26 is stored in the register 71.

When a command to record contents data is issued,
the CPU Gl.coﬁtrols the servo control unit 63 to rotate
the optical disk 26 by a CLV method.§ia the spindle motor
62. |

The encryption processing unit 75 encrypts contents
data inputted from an apparatus not shqwn in the figure
on the basis of the disk ID information stored in the

register 71, and then outputs the contents data to the
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regi ster. 71, and then outputs the contents data-to the 25 15 March 2005 ECC
unit 76. The ECC unit 76 adds an error correction code.to the contents _
data inputted fromthe encryption processing unit 75, and then outputs the
resulting contents data to the nodul ation unit 77. The nndyl tiﬁn unit 77
modul ates the contents data inputted fromthe ECC unit 76 %@a %% et hod
or anot her predeterm ned nodul ation nethod, and then outputs the resulting
contents data to the optical pickup 64. The optical .pickup 64 records the
contents data inputted fromthe nodulation unit 77 in the data area 26B of
the optical disk 26. When a conmmand to reproduce the contents data thus
recorded is Asued.t 7@ CRHe6kcecontial ¥ e haideram eondr otortédti®d to
rotate the optical disk 26 by the CLV nethod as in the case as descri bed

above. The QRidec@lo RiEKWRfidn t ayst Daglpd Hee dat fodr eRe26Bcofpthenopti cal
di sk 26, and then outputs the reproduced data to the matrix anplifier 65.

The matrix M H3sUPP e ldeapragusees dehe rboylbendemndul ation

unit 72. The nmodul ation unit 72 denodul ates the reproduced contents data

i nput.ted th%%%kggtgyd%tggquﬁh%%?%géﬁ%éggh(§H{§spppmf%%té% J¥5p9%glation

nmet hod of - t he modul-ation uni en outputs the resulting tato
the ECC unlhnz '7¥h%0%%9algé éﬁ% contents data inputted from the ECC

unit 76 by the PE method or another predetermined
modulation method, and then outputs the resulting
COnteﬁts data to the optical pickup 64. The opticai
pickup 64 records the contents  data inputted from the
"modulation unit 77 in the data area 26B of the optical
disk 26.
When a command to reproduce the content§ data thus

recorded is issued, the CPU 61 controls the servo control

~unit 63 to rotate the optical disk 26 by the CLV method

as in the case as desﬁribed above. The optical pickup 64
.ﬁlays back the data area 26B of the optical disk 26, and
thén'outputs the reproduced data to the matrix amplifier
65. The.matrix amplifiér 65 supplies thé_reproduced data
to fhe demddulation unit 72. The demodulation unit 72

demoduiates the reproduced contents data inputted thereto
by a demodulation method corresponding.to the modulation
method of thé modulation unit 77, and then outputs the

resulting data to the ECC unit 73. The ECC unit 73

subjects the demodulated data inputted from the
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subj ects the denodul ated data inputted fromthe 26 15 March 2005 -
denodul ation unit 72 to error correction processing, and then supplies-the
resulting data to the decryption processing unit 74. The decryption ‘
processing unit 74 -decrypts the contents data (encrypted contents data)
inputted fromthe ECC unit 73 on the basis of the disk I D "3HrEh#PT on
inputted fromthe register 71, and then outputs the result to -an apparatus
not shown in the figure. As described above, encrypted contents data is
recorded in the data area 26B of the optical disk 26. Therefore, even if:
the encrypted contents data is copied onto other disks as it is by a

computer or dheddkfridd udst i ROSsibbe tereepyibhepdoskskPnignf emaat i on,
t hereby preventing decryption of the contents data. Thus, it is possible

to practical . 141 I i ine.
practi Aﬂ\gencc gﬁﬁellég %;&&m&%%&wgw% t@iﬁt:aybelbarge

guantities. e position correction nmade e denodul ation unit

68 will next.be edsessicl{ei lbuediemﬁ'u rr%feerdeergzggekﬁ]tgjt&ibgér%- 4\ {40 qgg{]t 19F. Inthis

case, descﬁﬁﬁqtn1vm e made assumn _ . A reproduced pit
Compar ator GECEHRES A ST 161 neoRGRBALF &t FONCEACE B8C3¢ o

bi nari zed pit , \ .
inputted f£rom the ECC unit 73 on the basis of the disk ID
information inputted frém the register 71, and then
'Qutputs the result to an apparatus not shown in the
figure.

As described above, encrypted contents data - is
recorded in the data area 26B of the optical disk 26.
Therefore, even if the encrypted contents data is copied
onto other disks as it is by a computer or thé like, it
is not possible to copy tﬁe disk ID information, thereby
preventing decryption of the contents data. Thus, it is.
possible to practically control illegal cépying'of
.contents data in large gquantities.

The channel position correction made by the
_demodulation unit 68 will next be described witﬁ
reference to Figs. 10A through 10E. In this case,.
description will be made assuming that p = 3.

A reproduced pit waveform (Fig. 103a) outputted from
the LPF 66 is binarized by the compafato: 67, and then

inputted to the demodulation unit 68 as a binarized pit

signal (Fig. 10B). The demodulation unit 68 includes
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signal (Fig. 10B). The denodul.ation unit 68 includes 27 15 March 2005
counters 1 to 3 (not shown). The counter.1 (Fig. 10C) counts the nunber of
clocks (O.to p-1) within a channel bit. The counter 2- (Fig. 10D) counts '
t he nunber of two channel bits of the PE nodul ation. The ¢counter 3 (Fi

| OE) counts the nunmber of bits (words) of the PE modul at 1HHareREo @hanne
position correction is made by wutilizing the fact that in the PE

nodul ation, bits are invariably inverted at acenter of a pit (that is,
center of a word "10" or "01" shown in Fig. 6) Specifically, in timng A
in Figs. 10B through 10E, even though the value of the counter 3'is not

changed (evesbidwesigh Btt® Tehet sRbéwa) Pi tdhel €vehcof therbgnanpzed pit
signal is-inverted, and therefore the value of the counter 1 inmediately

after the tiddig dife cfghmsr@fe@lft@w@ks (0 AbSP. 19N cahanael-Hagsidii on
correction is made by utilizing the fact that when the sane data bits

occur conti sl c I t e er t wee he dat a
bits - (bet merijéiﬁéjt hghﬁo:&g’%)%%e§p?0| (ﬁ %I Iiy(,m/)l né@&m%g&gﬁ%?gg éé\?C]%W%)hrough

L0E, when th O ghecgoust efodul 3 EhANOShd AlopoLnt befueen

wor ds) , the‘ieve inarized p| signal "i s inverted, and Us the
val ues of tl*b%)c%“orlfne{ss t]heanxgum A EALEE 0ot 9sPCor the pE

modulation.

The channel position correction is made by
-ﬁtilizing the fact that in the PE.modulation, bits are
invariably inverted at a .center of a pit (that is, center
of a word "10" or "01" shown in Fig. 6). Specifically, in
timing A in Figs. 10B through 10E, even though the value
of the cdunter 3 is not changed (even though at a center
of a pit), level of the binarized pit signal is inverted,
and thérefore the value of the counter 1 immediately
after the timing A is corrected to be "0". BAlso, the
channel position correction is made by utilizing the fact
that when the same data bits occur continuously, channel
bits are inverted at a point between the data bits
{between the words). Specifically, in timing B in Figs.
10B through 10E, when the value.of the counter 3'is
changed (at a point between words)}, the level of the
binarized pit signal is inverted, and thus the values of
;the counters 1 and 2 are corrected to be "0".

A plurality of frame syncs are arranged at equal
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A plurality of frame syncs are arranged at equal 28 15 March 2005 interval's
for one rotation of the optical disk 26. Therefore, frame syncs are-

endl essly generated in a - constant cycle as the optical disk 26 is rotated.
Hence, even when a franme sync of a frame is not detected, it is ossi bl e
to reproduce data succeeding the frame sync wthout |oss LiMech 2807 a on
the basis of interpolating timng of a frame sync previously detected. As
shown in Fig. 11, when a frame sync ("00011101XX" or "11100010XX ")

(Figs. 7A and 7B) is .detected, the values of the counters 1 to 3 are all -
initialized:to "0". The ECC unit 70'is supplied with the denodul ated data

(that is, thg,diskld fof GABLEOPat DEhULENGRRABDEY caW idtils&N 2Wri ply as
described with reference to Fig. 4), and then subjects the data to error

STy eCtion o et . 3 N oSunl eets L he Sate
orrecti.on pf}P&E‘éLS%M, fel?ht?@ piece of Qﬁa_&égehg\h%hb&a@e@ 3k b

information 1S subject O error correction. en a result of error
correction of i i S dif f resul t.s ror ection
of the ot herccfn\?\sog%}t{)gﬁegé]%;%% rt-élg‘é a%%Eggééeég%’a %ﬁo%&) ?B;tgg:‘éfejkan%§§?5f he
results of error .correction of the firsi_block_ and.th d hlo are
used as t he Sk T ft AT i U eé 2 %ﬁf%gi%§ ?%Fea%fﬁggégc gﬁi§§70

outputs the error-corrected djsk 1 g
pu . poesible to reproduce é%ta succeeding the frame sync

without loss of the data on the basis of interpolating
- timing of a frame sync previously detected.

As shown in Fig. 11, when a frame éYnc
("00011101XX" or "11100010XX") (Figs. 7A and 7B) is
detected, the values of the counters 1 to 3 are all
initialized to “O".

The ECC unit 70 is supplied witﬁ the demodulated
data (that is, the disk ID information including parity
written triply as described with reference to Fig. 4},
and then subjects the data to error correction processing.
.Each piece of the triply written disk_ID information is
subjected'to error correction. When a result of error
correétion‘of a third block is differenf from results of
'érror correction of the other two blocks (a first and a
seéond block}, ﬁor example, the results of.error
correction of the first block and the second block are
used as the disk ID information under a majority rule.
_The ECC unit 70 outputs the error-corrected disk ID

information to the register 71 for storage.
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information to the register 71 for storage. 29 15 March 2005 The ECC unit
70 can al so deternine correct words. in each of the blocks by nmajority and
then performerror correction processing on a code generated by collecting
correct words. For exanple, when a first word in the first, bl ock i nci des
with a first word in the second block and a first word irﬂﬁ%@mFﬁP&§ bl ock
is different fromthe first words in the first block and the second bl ock,
the first word in the first block (or the second block) is used as a
correct word. When a second word in the second block coincides with a
second word in the third block and a second word in the first block is

different fromtheppgegerd Wards o a1 1SRE Ak DtRtke addl- £ et t o fds binck,
the second word in the second block (or the third block) is wused as a

correct wor ., G ar G oG PTSlS @ foLol) gh80tnbn BeskBbhaermganer on the

ba?is of the mpjority rule to reconstruct a single piece of disk ID
i nformation._ Then, .the disk | nf tLon. i j ed.,t scgrrection:
processing. CIOtrries("J_c(sils?s'flur‘PerdJQLF?TJ'aStI%IJIOEPS‘:ﬁrE In% +(g@? e%?%gg%ggawgyhgagﬁl%giucrllg@a '
tracking servo, as described above. Therefore, when the reproducing
operation i $9F&FEL RN Performed over a plurality of rotations of the

optical disk 26, <

For example, when a first word in the first block
coincides with a firsﬁ word‘in the secona block and a

.first word in the third block is different from the first
words in the first block and the second block, the firét

'Qord in the first block {(or the second block) is used as
a correct word. When a éecond word in the sécond block
coincides with a second word in the third block and a
second word in fhe first block is different from the
second words in the second block and the third block, the
second word in the second block (or the third block) is
used as a correct word. Other correct words are collected
.in a sim;lar manner on the basis of the majority rule to
reconstruct a single piece of diék ID information. Then
the disk ID information is subjected to error correction
processing.

It is assumed that disk ID is reproduced without
using a tracking servo, as described above. Therefore,
when the réproducing operation is repeatedly performed
over a §1urality of rotations of the optical disk 26, a

different reproduction result (reproduced data) may be
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di fferent reproduction result (reproduced data) may be 30 15 March 2005
obt ai ned because of a slightly shifted radial tracking position or the

| i ke. Accordingly, the reproducing operation. or correcting operation can
be perforned over a plurality of rotations of the optical disk 26, As a
second enbodi nent, nodulation of disk ID ‘information usin ph 2005

nmodul ation for recording will . next be described. Fig. 12 shoms a disk ID
recordi ng format in this case. Also in this case, as in the first

enbodi ment, the circle of the BCA 26A of the optical disk 26 is di vi ded
into three equal parts, thereby formng three bl ocks. Each of the bl ocks

is formed by,gun {d@scAacd davd ngn BghsyRcshl eekaSAaat aSBratckhead  ront .
Each of the frames has a frame sync of 14 channel bits, and its

i nformation éfgzl&Lanm]atl% af B i t%cc%ﬂlgllﬁod@ﬂ@tf%mgﬁ@s data of

112 bits |nEB its, and therefore the nunber. of channel bits

of a single fra |%1%g§ '¥%E§¥1ﬂb rQEgona@QEkbé 6@@%0?&%& bRer a

i nf or mati on &% |ts ytes can be recorded in a single

bl ock. As shqwn |n F| t he 4 | atipn | ati on met hod that
modul ates t Wﬁﬁ%ﬁﬁy |9ﬁ%?%%% %ﬁgﬁne pgf?é? Ef?g?gghree channel bits

forma sync ) . )
As a second embodiment, modulation of disk ID.

information using a 4-1 modulation for recording will
next be described.

Fig. 12 shows a disk ID recofding format in this
case.

Also in this case, as in the first embodimént, the
éircle of the BCA 262 of the optical disk 26 is divided
into three equal parts, thereby forming three blocks.
Each of the blocks is formed by two frames each having a
sync block SA or Sﬁ at the front. Each of the frames has
a frame sync of 14 chénnel bits, and its information bits
are 112 data bits; The 4-1 modulation converts daté of
112 bits into 392 channel bits, and therefore the.number
of channel bits of a'singlé frame is 406 (hence,.n = 3, m
=2, and k = 406). Disk ID information of 224 bits, that
is, 28 bytes can be recorded in a single block.

As shown in Fig. 13, tﬁe 4-1 mddulation is a
modulation method that'modulétes two data bits into seven
channel bits. First three channel bits form a sync

pattern denoted by "g10", and succeeding four channel
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pattern denoted by "010", and succeedi ng four channel 31 15 March 2005 bits
forma data portion, which indicates data by a position of "1" wthin the
four channel bits. Wien two data bits before the nodul ation are "00", the
data portion is "1000"; when two data bits before the nodulation-are
"01", the data portion is "0100"; when two data bits bef of&MaE 28834ul ati on
are "10", the data portion is "0010"; when two data bits before the

modul ation are "11", the data portion is "0001". One word is forned by t he
conbi ned- seven channel bits of the sync .pattern and the data portion. In
the PE nDduIation met hod used in the first enbodi nent, equal nunbers of

| ogi cal "Cs"p oyl #©8hCaldatdspoappeal - wﬁ@@ﬁl’dhﬂgbﬁtelsndbht&t byase,
substantlally hal f of the reflectlng filmin the BCA 26A.is reaned Ch

the other “hafith; d 1b.d her 4edle npOUk 841 PRe BoLat ERafhehOBical. #WEBn tRol 0gi cal
"is" is 5:2. Accordingly, the amount of reflected light is Iarger t han

when di sk IO f QrfEt MMk od s (REU0REH DY bheaPE FBEUl ath@naathus, the 4.1

nmodul ati-on has an advantage of making it easier to effect servo control

such as focus qﬁﬂ;rol d”fd 6P§§% agwggd%%) ggkg bgggrgxgggle Also in

this exanpl for I ormation is the sane as

descrlbed\Mtrhgfgégégugié(m01"'

the data porticn is "0100"; when two .
data bits béfore the modulation are "10", the data
portion is "0010"; whén two data bits before the
‘modulation are "11", the data portion is "0001". One word
is formed by the combined seven channel bits of the sync
pattern and the data portion.
In the PE modulation method used in the first
embodiment,.equal numbers of logical "0s" and logical
"i1s" appear. Accordingly, in that case, substantially
half of the reflecting film in the BCA 26A is removed. Oﬁ
" the other hand, in the 4-1 modulation, a ratio-bf logical
"Os" to ;ogical "1s®* is 5:2. Accordingly, the amount of
reflected light is larger than when disk ID information
is recorded by the PE modulation. Thus, the ¢-1
modulation has ah advaﬁtage of making it easier to effect
servo control such as.focus control during the reading of
data, for example.
Also in this exampie, the ECC format of the disk ID

information is the same as described with reference to

'Fig. 5. The disk ID information is encoded by an RS (32,
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Fig. 5. The disk IDinformation is encoded by an RS (32, 32 15 March 2005
16, 13) code of GF (28), and 12-byte parity is added to form one bl ock.
The sane block is witten triply around the disk. Figs. 14A and 14B each
show a sync pattern of a franme sync in the second enbodinent. In the 4-1
modul ation, the position of a logical "1" is fixed in a s}aEhRP n of
three. channel bits. Therefore, when attention is directed to the |logical
"is" ‘of sync patterns occurring after every other logical "1", the

| ogi cal "is" of sync patterns invariably have an interval of "7". Thus, a
sync pattern can be forned by br eaki ng the regularity of the interval at
whi ch every (Qnals ) gRlor 'd PEGUT Send 910, BALA £ ey 01000040910400"

where the int'erval s at every ot ogical™ "1" occurs are ,

d 6" F AA f |
ggtternafci m%bk%ﬁiggﬁ’%VhebéuihenéfgﬁéF%gﬁé §¥PV% téﬁié%iyé?ﬁhégoglcal'

"1" occurs are " 5, and 8" as shown in Fig. 14B is set. as a second sync
pattern SB. Tﬁh§lqﬁrthe second enmbodinent, a frame sync of 14 channel
bits is inserted into the disk ID recordin f or ma

Figs. 142 and 14B each show a syéc pattern of a
_ frame sync in the secbnd embodiment.

In the 4—1 modulation, the position of a logical
n1" is fixed in a sync pattern of three channel bhits.
Therefore, when atgention-is directed to the logical "1ls"
of sync patterns occurring after every other logical "1",
the logical "isﬂ of sync patterns invariably have an
interval of "7".

.Thus,'a sync pattern can be formed by breaking the
regularity of the interval at which every other logical
"1" occurs. A Sync pattern "01000010010100" where the
intervals at which every other logical Fl“ ocecurs are "8,
5, and 6" as shown in Fig. 14A is éet as a first sfnc
pattern SA. A sync.paﬁtern "01000101001500“ where the
intérvals at which every other logical "1% occurs are "6,
5, and 8* as shown in Fig. 14B'is set as a second sync
pattern SB. Thus; in the second embodiment, a frame sync
of 14 channel bits is inserted into the disk ID recording -
format.

Fig. 15 is a block diagram showing a configuration

.of a disk ID recording apparatus 11 for recording the
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Fig. 15 is a bl ock diagram showi ng a configuration of a disk ID recording
apparatus 11 for recording the 33 15 March 2005 disk I D according to the
second enbodi nent. Parts corresponding to those of the disk ID recording
apparatus 11 described with reference to Fig. 8 are identified by the sanme
reference nunerals, and their description will be onitted %H@ﬂ@hé%ﬂﬁopriate
(the sane will apply hereinafter). Specifically, the disk ID recording :
apparatus 11 of Fig. 15 has the sane configuration as that of the disk ID
recordi ng apparatus 11 of Fig. except that the disk ID recording apparatus
11 of Fig. 15 is provided wwth a 4-1 nodulation unit 111 in place of the

PE modul ati ofy diNiftp Z2cddrdigy & dhereiosea epshatinentr.ofpdhesdi sk 1D
recordi ng apparatus 11 of Fig. 15 is the sane as that of the disk ID

recording a < 0f Fi exge t | -at.i et h t he
g I%&@%ﬁ €4 Genofle L CPh! BESRVHH! 2LEBRAARL NI 2 YERN S

di sk 1 D recor atus 11 of Fig. 15 records the dis recordi ng

format as descridied Mdd (6 Sfenceol 0 FLg. rig. op Lbe ehLalecabal g BCA 20A

of an optic e operat ed”such one rota n of
th.e opti cal éﬂ"l sk 26 is gne[lﬁﬁs%nechroni snipc\évi tah a ﬁ( m Xdk ofiF%g. 1%i150r
exanpl e, whén's FERBVE UM FG sTRal " Butf pdftea PRt a"4pindl e
ot or 27 iSbi?d%yltéguﬁﬂéigré%ﬁ?ﬁ%’iéﬂgigiﬁg gggéngi%ngpgﬁgf -a frequency

hereinafter). Specifically, the disk ID recording

apparatus 11 of Fig. 15 has the same configuration as

that of the disk ID recording apparatus 11 of Fig. 8

except that the disk ID recording apparatus 11 of Fig. 15

is provided with a 4-1 modulation unit 111 in place of

the PE modulation unit 22 in Fig. 8. Therefore, operation

of the disk ID recording apparatué 11 of Fig. 15 is the

same as that of the disk ID recording apparatus 11 of Fig.

8 éxcept the modulation method.

When the disk ID recording apparatus 11 of Fig. 15
records the disk ID recording format as described with
reference to Fig. 12 on the circle of the BCA 26A of an
.oﬁtical disk 26, a PLL may be bperatgd suchrthat one
rotation of the optical disk.26 is in synchronism with n
X m X k of Fig. 12. For examble, when the wave number of
an FG signal outputted from a spindle motor 27 is 42 and
then a freqﬁency dividing coefficient N of a frequency

divider 30 is set at 58, the cycle of a channel clock

outputted from a VCO 33 becomes equal to 1/(3 X 2 X 406)
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divider 30 is set at 58, the cycle of a channel clock outputted froma VCO
33 becones equal to 1/(3 X 2 X 406) 34 15 March 2005 of one rotation of the
optical disk 26. The configuration of a disk recording and pl ayback )
apparatus 51 for recording data and reproducing data recorded in a data

area 26B of the optical disk 26 having the disk ID inforndt¥8%h288dr ded by

“the disk IDrecording apparatus 11 by the 4-1 nodul.ation nethod is

basically the sane as shown in Fig. 9. However, processing of .a '
denodul ation unit 68 of the disk recording and pl ayback apparatus 51 is -
different fromthat of the denodulation .unit 68 shown in Fig. 9. Channel

posi tion cor(glecéﬂgnrg@gelgg (r)pethgeg?q%gtll @n sinibt 68 will be described

with reference to Figs. 16A through 16G A50|nth|s case, as in the first

enbodi nent, descri d pit
wav ef o(rjm (F| g. 16AI)QEH tpVMtthl dprrear om an E%Ir;&%%k ?ﬁ%}?g ﬁrﬁ?gggﬁggr altmor
67, an then inputted the d | at t o] d t
ol gnal (Fi g "BREF R c i cE O R T AT B 0a 1268 ABFag cPERALoaPRar Iaich b

signal inputted thereto by a certain_tinme d generate ent.er
si gnal (Fig. > 9%t ¢hat? rt s&3t2 p?%‘é‘?s%%? af EHEeﬁPefLCS §lB§ |2(§d Y Wi ch

t he binari zed pit signal is a logical "1". The denodul ation unit 68
‘the disk ID information recorded by the disk ID recording

apparatue 11 by the 4-1 modulation method is basically

the same as shown in Fig. 9. However, processing of.a
.demddulation unit 68 of the disk reeording and.playback
apparatus 51 is different from that of the demodulation
unit 68 shown in Fig. 9.

Channel position correction made by the
demodulation unit 68 will be described with reference to
.Fige. 162 through 16G. Also in this case, as ig the first
embodiment, description will be made assuming that p = 3.

A reéroduced pit waveform {Fig. 162) outputted from
an LPF 66 is binerized by a comparator 6?,‘and then
inputted to the demodulation unit 68 as a binarized pit
.signal (Fig. 16B). The deﬁddulation unit 68 delays the
binarized pit signal inputted thereto by a certain time
and generates a pit center signal (Fig. 16D} that rises
precisely'at a center of a period in which the binarized
pit signal is a 1ogica1 1w The demodulation unit 68
dincludes a window genera;or for generating a windew for

counters 1 to 3 and sync pattern detection (that is, a
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i ncl udes a w ndow generator for generating a window for counters 1 to 3
and sync pattern detection (that is, a 35 15 March 2005 wi ndow for readi ng
a binarized signal of a reproduced pit when. the value of the counter 2 is
"011 to "2") (Fig. 16C). The counter ‘1 (Fig. 16E) counts the nunber of
clocks (0 to p-i wthin a channel bit. The counter 2 (Fi & Memh)20030oynts

t he seven channel bits of the 4-1 nodul ation. The counter 3 (Fig. 16Q
counts the nunber of words of the 4- 1 nodul ation. The channel position:
correction is nade so that the value of the counter 1 becones "1" when a
pit center (Fig. 16D) is detected. For exanple, the value of the counter 1

is correctedyigade fdr Feudingng Siharkbgd 46Bnkn Wi &h r@preiduceaniar: i s
detected. In addition, word position correction is made so that a pit

center (Fig.,16D) ¢ @aléansfpehteeeeuh%e@@atl%d agv L he c@nLer(F@t_; agichdow
(Fig. 16C) For exanple, the values of the counter 1 and t counter 2 are

correct ed { gy e, Jﬁ'tféplt'mf 0 6y PLULALL! ¥nQl nulbBUR o8y RS e @ anged

at equal one rodtation o e Optl ca erefore,
even when & {4 3R UG e % (RIELT B0E. dRLECUSthelt 45(POgSI PbRy O

reproduce dat% Bu
counts the seven channel bits of the 4-1 modulation. The
countér 3 (Fig. 16G) counts the number of words of the 4-
1 modulation.

The channel poSition correction is made so that'the
value of the counter 1 becomes "1" when a pit center (Fig.
16D} is détécteq. For example, the value of the counter 1
is corrected to.be "1" in timing C in Fig. 16D in which a
pit center is detected. In addition, word position
.correction is made so thaﬁ a pit center (Fig. 16D) of a
sync pattern is located at the center of a window (Fig.
16C) . For example, the values of the counter 1 and the
counter 2 are corrected to be "1" in timing D.

‘A plurality of frame syncs are arranged at equal
intervals for one rotation of the optical disk 26.
Therefore, even wheh a_frame sync of a frame is neot
-detected, it is possible to reproduce data succeeding the
frame sync without ioss of the data on the basis of
interpolating timing of a frame sync previously detected.

"As shown in Fig. 17, when a frame sync

("01000010010100" or *01000101001000") describedZWith'
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frame sync without l'oss of the:.data on the basis of interpolating timng

of a frane sync previously detected. As.shown in Fig. 17, when a franme sync
("01000010010100" or "01000101001000") described with 36 15 March 2005 '
reference to Figs. 14A and 14B is detected;, the values of the counters 1
to 3 are initialized to "0". Description will next be madel®fargh@d®e - as a
third enbodinent, in which the ECC format of disk ID information recorded
in the register 21 is encoded by an RS (32, 16, 17) code of GF (28) as
shown i'n Fig. 18, 16 byte parity is added to formone bl ock, and the sane
bl ock is subjected to 4-1 nodulation and.then witten triply around the

di sk.. I'n this £asghc@Stshevsi N i 0snd19Apand 43Bect e NGhePFLQRE Off a
frane sync is forned by adding one word as sync ID to each of the sync

patterns SA ghd SR, fescsiped, yﬁépergﬁggggggfgg EiL0sgnl4A and 14B. A sync

pattern of a franme sync thus. has a tota 21 channel bits. Hence, the

iting each of the Syac e iUl M S AT s AR PRLLFBRBY

using each of the syncp erns _ _ hus forma'to erg
Sy PaLL ST PO Y 0 SOUD E Borpdle b BEGROTE D2 Lo ALkl
'S 7 infofmation recorded in the register 21 is encoded by an
‘RS (32, 16, 17) code of GF (2% as_shéwn in Fig. 18, 16-
' byte parity is added to form one block, and the same
block is subjected.té 4-1 modulation and then written
triply around the disk.
In this case, as shown in Figs. 15A and 19B, a sync
pattern of a frame sync is formed by adding one word as
sYnc ID to each of the sync patterns SA and SB described
with reference to Figs. 14A and 14B. A sync pattern‘of a
frame sync thus has a total of 21 channel bits. Hence,
the sync ID makes it possible to represent four kinds of
sync patterns by using each of the sync patterns SA and
" SB and thus form a total of eight sync patterns.
Accordingly; as shown in Fig. 20, it is possible to
divide one block into éight frames.
In this case, n = 3 and m = 8. Data 6f 32.bits is
disposed-in one frame. The data is converted into 112
channel bits by 4-1 modulation, and therefore the value

of k¥ is 133 channel bits (= 21 + 112).

The optical disk 26 is for example a CD ({(Compact

37




di sposed in one frame. The data is converted into 112 channel bits by 4-1 .
nodul ation, and therefore the value of k is 133 channel bits (= 21 + 112). °
The optical disk 26 is for exanple a CD (Conpact 37 Disk), an M '
(Mni-Disk), a DVD (Digital Versatile Disk) or the like. The series of
processi ng steps described above may also be carried out ,E)?/ME WY e.. The
software is installed froma recording nediumonto a conputer where
programs formng the software are incorporated in dedicated hardware, or a
general - purpose personal conputer, for exanple, which can perform various
functions by installing various prograns thereon. Exanples of the recording
medi um i ncl usle;py ogranyy 1 egPr e PREkagentBdi@ 1diithni Riuted 49 LRIk )t O
provide a program separately from conputers, such as the magnetic disks
41 and 91 (including. floppy disks), the optical disks 42 and 92 (includin
His e ( ’

CD- ROM ( Conpact gad Only. Menory) and DVD (Digital Versatile Disk)),

the magneto- optical disks 43 and 93 (including MD.(Mni-Disk)), or__the
sem conduct or nmenories £ *&1d cgt‘z,préasc %oWi%t%%.dé?crﬁ% ?9}?,2316? Bfy. 1s.
As descri bed above, the disk-1ike recgr di ng medi um Fccor di ng to the
present i nvent§OPT IRTT 5@ ORt PP BRI LERF angetP DyS Ut VT RigtBcircl e of a

~second area into n ' ) )
installed from a recording medium onto a computer where

programs forming the software ére incorporated in
dedicated hardware, or a general -purpose personal
computer, for example, which cah.perform various
functions by ihstalling various programs thereon.
Examples of the recording medium include program-

recorded package media distributed to users to provide a

program separately from computers, such as the magnetic
disks 41 and 91 {including floppy disks}, the optical
disks 42 and 92 (including €D-ROM (Compact Disk-Read Only

Memory) and DVD (Digital Versatile Disk)), the magneto-

optical disks 43 and 93 {including MD (Mini-Disk)), or

the semiconductor memories 44 and 94, as shown in Fig. 8,

Fig. 9, or Fig. 15.

As described above; the disk-iiké recording medium
apcording to the present invention comprises: n blocks
arranged by dividing-a'tifcle of a séqona area into n
egual parts; and m ffames arranged by dividing each of

the blocks into m equal parts; wherein auxiliary

information is arranged in the frames in such a manner as .
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equal parts; and mframes arranged by dividing each of the blocks into m
equal parts:; wherein auxiliary informationis arranged in the frames in
such a manner as 38 15 March 2005 to be at equal intervals in a S
circunferential direction, -and a synchronization signal is;djs L in each
of the frames. Therefore, it is possible to realize_adisﬁsmggﬁéﬁﬁﬁg t he
auxiliary information to be read easily and reliably w thout using:a PLL.
The di sk recording apparatus and the di sk recording nethod according to
the present invention formn blocks by dividing a second area of a disk
into n equal parts in a circunferential direction, formmfranes by

dividing. eachofy it henfili0Gks dritd 4N B9Ul ¢ PAEbRE éPeh PEal CiE cuatenant i al
di rection, generate channel clocks by dividing each of the frames into k

equal parts, cont rQl, 1Lt atiqn f e ks s@; e@NEnT 0L ahi 8P ehet he disk
hh a cyc X k

is in synchronismwt eof m Xm channel clocks, nodul ate

auxi |iary i ploranti op,on the basis,af ihe: ghannel: £hacks o @i hen record

the auxilia §afﬁ armatron on the "disk.” Therefore, is possible to realize a

IR I L At B fet e U

playback_ reliably without uéing a PLL. : | |

The diSk.recbrding apbaratus and the diék recordiﬁg

method accordiﬁg to the present invention form n blocks
by dividing a second area of a disk into n-equal parts in
a cirCumferential direction, fofm m frames by dividing
each of the blocks into m equal parts in the
ci:cumferential direction, generate channel clocks by
dividing eachrof the frames into k equal parts, control
rotation of the disk so that one rotation of the disk is

| in synchronism with a cycle of n X m X k channel clocké,
modulate auxiliary information on the basis of the

channel clocks, and then record the auxiliary infofmation
on the disk. Therefore, it is possible to realize a disk .

,allowing tﬁe éuxiliary information to be'reprodUCed
easily énd reliably without using a fLL.

The disk playback apparatus and thé'disk playback

- method accofding‘to the present invention éample a
_reprdduced'signal from a disk by a cléck havipg a
frequency twice n X:m X k or higher, and demoduiate

channel bits, or words while correcting the channel bits,
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met hod according to the present invention sanple a reproduced signal from
a disk by a clock having a frequency twice n. X m X k or higher, and - .
denodul ate channel bits, or words while correcting the channel bits, 39 15 .
March 2005 or the words. Therefore, it is possible to reprﬁgﬁ X|I|ary
information easily and reliably without using a PLL. In e mBPZ&#% above
cases, when a plurality of . blocks are provided and auxiliary information
is witten multiply, it is possible to equivalently forma product code
and thus realize a high correction capability. Since the circle of the disk
is in a substantially . physically uniformstate, it is possible to reduce.

ef fects-on af aaus wFad, anthddride andid G EHME b t@%@%ﬁ:@&@&éon of the
disk. Even:if a defect is caused on ‘the disk, it is possi ble to correct

- channel b t%uﬁrll"&}rﬁsmférxhétlénfﬂeé%ﬁ? QR&SJrQi?aBAFS%@'t%%tthEn

reliability 1n. reproducing auxiliary information t he redungancy of
a synchronl%q}lon signal may be at a low |l evel. The present invention is
not limted to ‘the details of the above described preferred enbodi ments.

The scope of the invention.s.defined the a ended | ai and. -al
changes and hDdiflggtFSHé 8¢ %&% QMQﬁ$r$%ﬁ%§ e : ufa{Tes"Se

blocks are prov1ded and auxiliary information 1s wrltten.
multiply, it is possible to equivalently form a producf
code and thus realize a high correction capability.

Since the circlerof the disk iﬁ in a'substanfiaily
phyvseically uniform statef it is pdssible to reduce
‘effects on a focus servo and the like and to control
deterioration of the disk.

Even if a defect is caused on the disk, it is
possible to correct chaﬁnel bits, or words. It is
therefore péssible to achieve high reliability in
reproducing auxiliary informatibn. Also, the‘rédundancy
.of a synchronization signal‘may be at a low level.

The present invention is not limited to the details
of the above described preférred embodiments. The sc0pé _:
of fhe invention is_defined by-the appended claims and
all changes and modifications as fall within the
.equivalence of the scope of fhe-élaims are thefefore to

be embraced by the invention.
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equi val ence of the scope of the clains are therefore to be enbraced by the
i nvention. 40 15 March 2005 CLAIMS 1. A disk-like recording nediumfor
concentrically recording auxiliary information of a disk in a second area
other than a first area for recording contents data of sajd disk by a '
predet erm ned code conprising: n blocks each obtained by d#VFﬂFHﬁO id
second area into nequa | parts in a circunferential direction; and m
frames each obtained by dividing said block into mequal parts in the
circunferential direction; wherein said auxiliary inforrmation is arranged
in said frames in such a manner as C&A3¥Sat equal intervals in the
circunferential direction, and a synchroni zation signal is disposed in
each of said frames. 2. A disk-like recording nedium as clai ned, in%Clai”‘l

wherein in one of bai fdiated ike araarding ReRW T HRPPFPUT iR eNal s
obtai ned by dividing said frame into k equal parts. 3. A disk-like
recordi ng nedtumiasgckakiédairy iofarmetrion ®L whériskn igaidd S&GePd ary
information is nodul ated by a nodul ati on net hod capabl e of word

synchroni zakirea ethebi thaynehfémstabiren. f4r Aediogidiniokongeotdi 8g tidedi um as
clainmed in
' of said disk by a predetermined code comprising:

n blocks each obtained by dividing said second area
into n ‘equal parts in a circumferential direction; and

'm frames each obtained by dividing said block into
m egual parts in the circumferential direction;

wherein said auxiliary information is arranged in
said frames in such a manner as to be at equal intervals
in the circumferential direction, and a synchronization
signal is disposed in each of saild frames.

2. A disk-like recording medium as claimed in
claim 1 wherein in one of said frames, k channel bits are
arranged at intervals obtained by dividing sai@ frame
into k equal parts.

3. A disk-like recording medium as claimed in
dlaim 1 or 2, wherein said auxiliary information is modulated
by a modulation method capable of word synchronization or
bit synchronization.

4. A disk-like recording medium as claimed in

claim 3 wherein said modulation method is a phase

encoding method or a 4-1 modulation method.
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claim3 wherein said nodulation nethod is a phase encoding nethod or a
4-1. nodul ation nmethod. 41 15 March 2005 5. A disk-1ike recordi ng nmedi um as
clainmed in any one of the preceding clains, wherein, when a value of said
mis two or nore, the nunber of kinds of said synchronlzatlon nals is
two or nore and mor less. 6. A disk-like recording nedludﬁﬁgm€hégﬁéd in
any one of the preceding clains, wherein an error correction code is added
to said auxiliary information. 7. A disk-Ilike recording nmedium as cl ai ned
- in any one of the preceding clains, wherein identical data is disposed in
- each of said n blocks. 8. A disk recording apparatus fqr or.di ng
auxiliary i nf or mati-on®ofligkdildkecEREQRLAFREaME 14T P8, © PHP%iﬁFy of tracks
in a second area other than a first area for recording contents dat a
sai d di sk bynp opeeddt s reteestiond opbr i8S ngWheseabi nghfBads 1ohus O(Pjgtl ng

sai d di sk; eneratHﬁgdneans foamgggeraéﬂQQIﬂnﬁﬂgpn%k ckgg&scogfesgggglng
e diVi

to an interYaf9ot ai I ng bne rame 1 nto k equal parts where n
bl ocks eachsﬁﬁahﬁgnﬁzatgﬁgtblghhasned byodbyi tiomg saitdmserohdsarea into n
equal parts 1n a circunferential direction are generated and m franes each
haV|ng a length obtained by dividing one of

6. A disk-like recording medium as clalmed in

any one of the preceding claims, wherein an error
correction code is added to said auxiliary information.

7. A disk-like recording medium as ciaiméd in

~any one of the precéding claims, wherein identical data is
disposed in each of said n blocks.

8. A disk recordingrapparatus for recording
auxiliary information of a disk concentrically over a
plurality of tracks in a second area other than a first
area for recording contents data of said disk by a

. predetermined code comprising:
rotating means for.rotating said disk;:
generating means for generating a channellclock
- corresponding to an interval obtained by dividing one
frame into k equal parts where n blocks each having a
length obtained by dividing said second area into n equal
parts in a circumferential direction are generated and m
frames each having a length obtained by dividing one of
the blocks into m equal parts in,thercircumferential

direction are generated, the channel clock being required
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t he bl ocks into mequal parts in the circunferential direction are:
generated, the channel clock being required 42 for recording said auxiliary
i nformation; control neans for controlling rotation*of,Said disk so that )
one rotation of said disk is in synchronismwth a cycle §
channel cl ocks; nodul ating means for nodul ating said aUXI|I%M90 Fﬂwﬁrnatlon
on the basis of said channel clock generated by said generating neans; -and -
recording nmeans for recording said .auxiliary information nodul ated by

sai d nodul ating neans:-on said disk. 9.. A disk recording. nethod for a

di sk recording apparatus for recording auxiliary information of a disk

concentricalfyr oo AN id YakiiiaekSihRodmaegend  area other than a
first area for recording contents. data of said disk by a predeternined

code conprising: a eatteulnae%tn%p e é&&@fafﬂlﬁ@%%ék@n%?eggﬁaﬁ aggkstep

for generatlng a channel clock corresponding to an interva t ai ne

di vi di ng ong ddE‘% SoU &@réélﬁhSESk 1 Bl ogkg EQEQOQ§%hﬂ%1%h 'ength
obt ai ned by ng sal second arfea i nto e ua 5

circunferential direc are gener at ed and franes each haV|ng a length
obt ai ned by%ﬁ%?éiﬁmf ﬁb m ﬁhﬂﬂ&?%rﬁ%??ﬁ%qual parts in the

circunferential :
modulatlng means for modulating said auxiliary

informatioh en the basis of said channel clock generated
' by said generating.means; and

recording.means for recording said.au#iliary
information modulated by said modulating means on.said
disk.

9. A disk recording method for a disk recording
-apparatus for recording auxiliary.iaformation of a disk
eoncentrically over a plurality of tracks in a second
area other than a first area for recording COntents_data

of said disk by a predetermined code comprising:

a rotating step for rotating said disk;

a geﬁerating step for generating a channel clock
correspondin§ to an interval obtained by dividing one
frame into k equal parts-where n blocke each having a
length obtained by dividing said second area into n.equal'
parts in a circumferenfial direction are generated and m
frames each'having a length chtained by dividing one of
the blocks into ﬁ equal parts in the circumferential

direction are generated, the channel clock being reqguired
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direction are generated, the channel clock being required 43 15 March 2005

for recording said auxiliary information; a control step for controlling
rotation of said disk so that one rotation of said disk is in synchronism
with a cycle of n X mX k channel. clocks; a nodul ating step_for nngulating'
said auxiliary information on the basis of said channel c|§%%afaﬁ8 Sited by
_processing of said generating step; and a recording step for recording said
auxiliary information nodul ated by processing of said nodulating step on

said disk. 10. A disk playback apparatus for playing back a disk on which

auxiliary information of said disk is ‘recorded by a predeternined code

concentric&ﬂa&(%ﬁgaﬁ?iﬂgLgé&étgﬁ£i11£§§k§nkgrﬁa§§gggd'area other than a

first .area, 1In contents data 1s recorded, on the basis of channel

bits having interval i-N i.vi di L fr i e parts
wher e n. bl ocks eac% ﬁ%g\%l%tﬁg’la%cteeﬁ&/gtt%%b&a%e% 1yn%i Vi |%g&ga+(fd %%%lénd area .
into n equal_, parts gn a circunfegentia% diréchLog are, enegggegnag%rm
franes each P 1N obt &F hbe byt df 91 di AyS6ndSof ™ FRBCBIEBRE™ nto m
equal parts in the circunferential _ direction are qggerated, sai d disk

playback appsrtdt @ cXHet R &t i ZeB By keshpmangioc

a modulating step_forjmodulating said auxiliary
information on the basis ofesaid channel c¢lock generated
by processing of said generating step; and

a recording step for recording said auxiliary
information medulaﬁed by processing of said modulating
‘step on said disk.

10. A disk playback apparatus for playing back a
disk on which auxiliary information of said disk is
recorded by a predetermined code concentrically over a

plurality of tracks in a second area other than a first

area, in which contents data is recorded, on the basis of

channel bits having intervale obtained by dividing one
frame into k_equal parts where n blocks each having a

_ iength obtained by dividing said second aree into n egual
parts in a circumferential direction are generated and m
frames each having.a length cbtained by dividing one of
the blocks into m eﬁual parts in the circumﬁerential

direction are generated, said disk playback apparatus

characterized by comprising:

rotating means for rotating said disk at a constant
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rotating neans for rotating saird disk at a constant 44 15 March 2005
angul-ar velocity; playback neans for playing back.said disk; generating.
means for generating a clock having a frequency twice n X mX k or higher;
and denodul ating neans. for sanpling a signal outputted by id playback
means on the basis of said clock generated by said generaf?ﬂamﬂgg and
denmodul ating said channel bits, or words while correcting said channel
bits, or the words. 11. A disk playback apparatus as clained in claim 10,
further conprising correcting neans for nmaking error .correction on the
basis of an error correction code included in said auxiliary information
and determ ndfigy1 £01¥ECdcptxi [ ary information by majority rule. 12. A disk
pl ayback apparatus as claimed in claim 11 wherein said correcting neans-

makes error Corr_ecygg baQk Hed FHok iﬂagfi’}%ilﬁ)éb]&)bé@i@e@i'm; col | ecting
portions determ ne y majority rule. 13. di sk pl ayback nethod for a

di sk pl ayback — apparatys il RlaWNG BAGHK A i sk P i G A 1Agry
| 5eg y Jﬁ'

i nformati on of sai SK TS recor a predeterm ned code

concentrically over a plurality of tracks.iin.a second area other than a
first area, ’%’%W c‘g'fftcé%t% X & or higher; and, '

'demodulating means for sampling a signal outputted
by said playback means on the basis of said clock
generated by said generating means and demodulating said
channel bits, or words while correcting said channel 5ité,
or the words.

| 11. A disk playback épparatus as claimed in claim
10, further comprising correcting means for making error
.correction on the basis of an error correction code
included in said auxiliary information and determining
correct auxiliary information by méjority rule.

12. A disk playbaék apparatus as claimed in claim
11 wherein said correcting means makes error correction
‘on auxiliary information obtained by collecting portions
détermined by majority rule.

13. A disk playback method for a disk playback

- apparatus for playing back a disk on which auxiliary
~information of said disk is.recorded by a predetermined
code concentrically'over a plurality of tracks in a
second area other than a first area, in whi;h contents

data is recorded, on the basis_of channel bits having
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data is recorded, on the basis of channel bits having 45 15 March 2005
intervals obtalned by dividing one frane into k equal parts where n bl ocks
each -having a length obtained by dividing said second area into n equal )
parts-in a circunferential direction are generated and. mframes each
having a | ength obtained by dividing one of the blocks int°M#CBEE? parts
inthe circunferential direction are -generated conprising: a rotating step
for rotating said disk at a constant angular velocity; a playback step for
pl ayi ng back said disk; a generating step for generating a clock having a
frequency twice n X mX k or higher; and a denodul ating step for sanpling a

signal out palét&%d:b v W%%@%yfdﬁﬂélﬂgaaHéCBrﬁﬁlepleeot Rechaghs of said

cl ock gener proce53|ng of” said generating step and denodul ati ng

33?35“22”?'@6%&%3* Wiﬁ%@%&%ﬁ@@&éﬁﬁgﬁa@%lﬁ BoPie |

APPARATUS AND DI SK REQORDI N DI SK_PL AYBACK_ APPA TUS "AND D1 5K
PLAYBACK MEF 1’*‘%%3 RN 1% e cauat Parts TRAA

circumferential direction are generated and m frames each
~having a length obtained by dividing one of the blocks
into m equal parts in the circumferential direction are
.generated comprising: |
a rotating stép for rotating said disk at a
donstant angulaf velocity:
a playback step for playing back said disk;
a generating step for generating a clock having a
frequency twice n X m X k or higher; and
| a demodulating step for sampling a signal 6utputted
by processing of said playback step on the basis of said
clock generated by processing of said generating step and
.demodulating said channel bits, or words while correcting

said channel bits, or the words.
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Di sclosed is a disk-like recording nedium a disk recording apparatus and
a disk recording nethod, and a disk playback apparatus and a di sk pl ayback
method. Disk 1D is recorded over a circle of a burst cutting area on an
optical disk. The circle is divided into n blocks, each of_ the blocks is
divided into mframes, and ID information is recorded i n E¥ACBRe
frames wth k channel bits. Figure 3 47

DISK-LIKE RECORDING MEDIUM,
DISK RECORDING APPARATUS AND DISK RECORDING METHOD, -

AND DISK PLAYBACK APPARATUS AND DISK PLAYBACK METHOD

ABSTRACT OF THE DISCLOSURE

Disclosed is a disk-like recording medium, a disk
:ecording apparatus and a disk recording method, and a
disk playback apparatus and a disk playback method. bisk
ID is recorded over a circle of a burst cutting area on
an optical disk. The circle is divided into n blocks,
each of the blocks is divided into m frames, and ID
information is recorded in eabh Qf the frames with k

channel bits.

Figure 3
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