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 thod,
and a di sk pl ayback apparatus and a disk playback method, and . par |cularly
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

alum numgarnet) laser at a factory prior to shipnment, whereby stripes

(bar code) b5 ckRRBBRHALIGHE VRIS

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, ahd 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-




ci rcunference by renoving, in-a radial -direction, narrow. stripes of
reflecting fil mmade of alum numor the like fornmed on an inner side of _
the disk. The stripes show-auxiliary information such for exanple as an ID -
nunber and other identification information and an encryption key. The BCA
2 is formed for about 3300 along the innernost circunfereht¥ay 2¥W§ 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 bytes of a first row. The BCA-Preanble is
dat a i ncl udiapemwitym Barket)y byses af aecfiehtoew priarBCa datiamenel,d is an
information area or an EDC (error detection code) . Four bytes of each row

in an ECC (efH&felsPrs€eipon (ose)cod€n is eorhedcalbagt ithe dadermodt
BCA--. Postanble is recorded in a last row Wen the data recorded in the

BCA 2 is"t0 bl AwCedhy ar & PEYICT NS aPPAKALYS AI@BREALAS Aagheek on
t he basis of a reproduced signal of t he BCA- Preanbl e part by neans of a

PLL (Phase Locke(l 400p)ye Al PELJ OF B 1R 4BT 68 200R:demodyl ahikonigad error
correction.by a predetermned nethod on the basis of the clock to thereby.
reprOduce,trFErﬁggz%n 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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However, if the PLL Ioses synchronlsn1|n reproduci ng the data recorded in
the.BCA due to some defect, for exanple, the data cannot be reproduced
until the PLL regains synchronlsnl Thi s means 't hat reproduced data is | ost
for a period when the synchroni sm of the PLL is lost. Also, jf

‘synchroni zation signal (sync) is lost once due to a defecfS%?"Tﬁgm?Lke,
data may be lost until a next synchronization signal is detected. If the
anount of lost data is |arger than an error correction capability (that
is, if there isa local major defect) , data cannot be reproduced. The
information. recorded in the BCA 2 is ID information unique to each disk
and the |ikedeméddubytbenrshdtetdrdo thereptiba #et a parddmediisied f or
exanpl e determ ne whether contents recorded on the DVD 1 nay be reproduced

or not). Theiefs®, ohi gile redsadi bt ¥nbscuegui ted thek «#3t & A NG AN
reproduction recorded in the BCA2. In order to reduce the anount of | ost
data, a nmethpgpf frequently inserting a synchroni zation signal for
resynchroni-zati on i s conceivabl e; however, such insertion of the

- redundant 15 Mar ch 2005 synghr q_@llezq;LLor}ﬁ\ﬁE%Fa%,\ﬁQﬂy&ﬁ SohNeamount of data
| p

recordabl e in the BCA. SUMWARY OF THE resent invention has
been nmade in.olewof; {PenR0RE: ADEEEeh S ACEREIBRY! %@ (QPLBEE Of the

present.
defect, for example, the data cannot be 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, if a syﬂchronization signal (sync) is lost
ronce dué 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

.'récorded 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 ﬁhe amount of lost daté, a method of frequently
inserting a synchronization signal for resynchronization

is conceivable; however, such insertion of the redundant




invention to enable reliable reproduction of data in the BCA. According to
a first aspect of the present invention, there is provided a disk-Ilike
recordi ng 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 predeterm ned code conprising: n blocks ,gach Akai ned by
dividing the second area into n equal parts in a circunferenti al

di rection;_and m.f.ranes_each. obtai ned by di viding | ock-in equal
ar o | TR IARLT gy | aT S T ectrREoRhor it RonE: |15y HaFaY rat § on
IS arrangetcddiathe fhapes persuch 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 frames, k channel bits may be arranged
at intervals obtained by dividing the frane into Kk equal parts. The
auxiliary informati on may be nodul ated by a nodul ati on net hod capabl e of

wor d - synclgomivzaty cororripiet rsyRERazati on. The nodul ati on net hod may be
a phase encoding nethod or a 4-1 nodul ation nethod. 4 15 March 2005 \Wen a

val ue of the m i Shewpresemdr € nviehd iopniies dieerkimade ofn syhethr 8Ai £88i on

signal s m@g§¥g}“8n8ri rgsa%%ﬂgrdingly 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 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.




or less. An error correction code can be added to the auxiliary
information. Identical data can be disposed in each of the n bl ocks.
According to a second aspect of the present invention, there is provided a
di sk recording apparatus for recording auxiliary information of a disk
concentrically over a plurality of tracks in a second arg q%ﬂe&xghan a
first area for recording contents data of said disk by a predeterm ned

code conpri si ng: %tatln g4 rgta%&ngoth%_dgsk %ene tlng greans
for generating chafnel gﬁock C Frg%pgn ﬁg to"8h |nt 6bt & ned by

di vi di ng ofiendd ade & i chkoretial i grard Sgdies andly 1 OBkS €achobavihng a | ength
obt ai ned by dividing the second area into n equal parts in a

ci rcunf er et ilglss.direction are generated and m frames each having a length
obt ai ned by divi ¢i ng_aone_of ocks into mequ pa inth
circunferenti al gﬁre%?FSﬁ a?%rﬁ%ﬁ +%EemFoé%e‘§%na%ﬁ%I 5#&%k E@‘ng ?equired
for recor g 1tihe a,ali:&llflo|r,'ahlajyglohnfornat|on control neans for controlling
rotation of the sk so that one rotation of the disk is in synchronism

with a cycle of rAdenhixad chalrmelcasl deksdispeded atinngeadtantf orharodul ati ng
t he auxilhg¥¥ information on the basis of the channel clock generated by
the gene 9%5 nmeans; and recording neans for recording the auxiliary

i nformation nodulzated-dihdg he-dodul atddehdeanspdd: 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
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, 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.




the disk. 5 15 March 2005 According to a third aspect of the present
invention, there is provided a disk recording nethod for 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 the disk by a predeterm ned GQdg .CRMYdJsSi Ng: a
rotating step for rotating the disk; a generating step for generating a
channel clock c espondi ng.to an interyval tal ned-by._djvidi e frame
into k equal par?%&ﬁigggg% bF%ckg eggﬁ% aviny éﬁ!lé%%tht%%tagﬁggegg

divi di ng theveeednd, atgarénte pregualed pRardissk nrécérdcugt Aeenbaalfodi rection
are generated and m frames each having a | ength obtai ned by dividing one
of the bldckdipkt o recegddndpararPaiptidfe cieoeuntecendiny alradipsy are
generated,iﬁ SE&Q@Q%?'O Ioc%ib in r%ﬂﬂiﬁﬁgjjfonargfoédiﬂﬁ tmetaUékliary

i nformation; & contr ol tgp for COntT ol ﬁb ot At T on” of "Fhe dr €k °So t hat

one rotati®racled tihe di skeddnd NasrachooResMiMAh & cyekerofameaX AoX k
channel clocks; a nodulating step for nodulating the auxiliary information
on the basfeceordime chafestscidrlie géndiat edidly processirrgestrimpaed

[ ) d. a. di ding.th il
ot or mat | GrC oGt kg oF obEer G 07 Chel RRabT SEAUSSER BhORRL? di sk

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



According to a fourth aspect of the present invention, there is provided a
di sk pl ayback apparatus for playing back a disk on which auxiliary
information of the disk is recorded by a predeterm ned code

concentrically over a plurality of tracks in a second area other than a
first area, in which contents data is 6 15 March 2005 reggrged; syyst he
basis of channel bits having intervals obtained by dividing one frane into
k caual papisoufiese Bn RhACKS, £aChoBaviag, 4 RBEhged Rk Glyiding the
second area in n equal par In circu ere i al d|r ction ar

gener at ed- eifith indd ave sd Eatdi @ vomg ﬂréu@élgihtoolat agned byrdsvwdemg ane of
the bl ocks into mequal parts in the circunferential direction are

gener at ed, b%@@k%hfﬁ@Chpla?Haéﬁ adpdreRdid chRtadneri Zew Wi s siths:
rotating Urd ! A0 bhe sk, BaAelonSianl angufiee Lekaghty.
pl ayback neans playi'ng back e di gener at’l ng means o1 generati ng

a cl ock had/imctaloﬁ recplegsye tat€® dnX M Krkmés Bhghehavang demedylati ng
means for sanpling a signal outputted by the playback mneans on the basis

of the cI déhkt améddbvl@mg enerht thg hbafksandtdeogdrati pgrihe
channel rrectln t he channel hit rds.
The di sk 5% B@%kcggpar %Qs géﬁgf rﬁgt Criclde 90 %%% @ngg%%agls

maki ng er rgra@sHdlechpparetus heheeel:eer@_fzean YBf I 86mS O £ £6d | omoeedengncl uded
'n the augé;égy 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




information and determ ning correct auxiliary information by mgjority
rule. The correcting neans can make error correction on auxiliary

i nformati on obtained by collecting portions determned by majority rule.
According to a fifth aspect of the present invention, there is provided a
di sk- pl ayback nmethod for a disk playback apparatus for plsaying dagk a disk
on which auxiliary information of the disk is recorded by a predeterm ned

.code conce ' y r. ity o cks i.n. a.secon ea .ot her than
S et area iRty Bk B Mt bR ik B ER B R e
~ basis of cheaned bintervhaw nbtiditrivvaby ebitaidiedy byndi irdineg Oiteo f kane i nto
k equal parts where n blocks each having a | ength obtained by dividing

t he secone@idh PArbSnwBgHal Npdrlesken eachkeihzuhier entleabtli obdeiisgdar e

gener at ed ;and f.ranes h _ having _a |l ength ohtained.by diyviding one of
Phe brockeY | Ryt o PRS0 ST alee r EhhPerbnt e 1a, PRELPor iy &

gener at ed €PFPlrhSe @it BT QlBtd N S ePrd Ofe hOEAE £AJaAd UinS Krafbsa eG@RSt ant
angul ar velocity; a playback step for playing back the disk; a generating

step for dewerndi Ag lendilockbhained Ryf rdguehioyd t anee af Xthe Xblogkshi gher ;
and o, demof ot ke atop SoT 2o ki o3 a1l S o i Brgoseaing of
generati ngy&i€fhted 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




and denodul ating the channel bits, or words while correcting the channel
bits, or the words. The disk-1ike recordi ng nmedium according to an exanple
enbodi ment of the present invention includes: n blocks arranged by
dividing a circle of a second area into n equal parts; and mfranes
arranged in each of the blocks; wherein auxiliary informgtiqn,is,s ranged
inthe franes in such a manner as to be at equal intervals Iin a
circunferent] Lecection, d yncheonizatign signal i s .di spased in
each of thfeﬁf&%%gr%ésﬁTh(ggdi%% r%@gﬁdﬁ ng%a%}ggatcusa%% dis OCrkesc'or 8|n§g
met hod accgh¢hh ngetorantBsanpke 1eabediinEdrgit ide opresentdispvention control
rotation of a disk so that one rotation of the disk is in synchronismwth
- a cycle of n X e dieharmkrveiekksrrasaliust @nslxihe adysB pbayvkeck 2005
informati he i.5.0f the channel clocks, and .then record.the
PoBolnt rOnCOR e didk T BrERLS: aftate HBPAT atth. akd%: he di sk

auxiliary informtron on the

pl ayback s bedtacaoedicignt @aadplexaqpl e enmbodi nent of the present
i nvention sanple a 8a 15 March 2005 reproduced out put signal froma disk by

a clock having a frequency twice n X mX k or higher, and denodul ate

Ba




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

The above and ot her objects, features and advantages of the present _
i nvention and the manner of .realizing-themw || becone nore apparent, and
the invention itself will best be understood froma study_ of. .th

foll owi ng description and appended clainms wwth reference iMared 235? ached
drawi ngs show ng sone preferred enbodinents of the invention. BRIEF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a diagram of assistance in explaining

a burst cutting area on a related-art DVD, Fig. 2 shows a recording fornat

of the burst cutting area in Fig. 1; Fig. 3 shows structure of an opti cal
di sk t o whi cheptdtBugd@sentphivendhan Esorppal degdk biyga 4lshewheaaxineca di ng
format of the burst cutting area in Fig. 3; Fig. 5is a diagram _

of . assi St ancey ddl &xA} Awi 80 @NX RO NOTomt, i gnihe bud SiefylhiBgear €a in
Fig. 3; Fig. 6 1s a diagramof assistance in expialnlng PE 15 March 2005

modul ation; Hghel/A AN, T8 arsrdl agh ae eéreééit%gn%ei BhexRleal Hing sync
patterns of frame sync in Fig. 4, Fig. 8 is a block diagram showi ng a
configuratiq. qfy a fisk | D recording apparatus for recording disk ID

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




information on the optical disk of Fig.. 3; Fig. 9 is a-block diagram
showi ng a configuration of a disk recording.and playback apparatus for
recording or reproducing.data on the optical disk having disk ID recorded
by the disk ID recording apparatus of Fig. 8; Figs. |0A thrf E are

di agrams of assistance in explaining operation.of a denodd ﬁgFﬁﬁ Bhit in
Fig. 9; Fig. 11 is a diagramof assistance in explaining operation of the
denodul ation unit in Fig. 9; Fig..12 shows another format in the burst
cutting area of the optical disk of Fig. 3; Fig. 13 is a di agram of

assi stance in explaining 4- 1 nodul ation; Figs. 14A and 14B.are di agrans of

assi stance imbd€eXpdddhi ng sync patterns of frame sync in Fig. 12; Fig. 15
is a block diagram showing a configuration of a disk 1D recording

apparatus for recofdigRy GirSland 78 atdea{nfrdhs 0dr Fhgsid@ancki g8 16A
through. 16G are diagrans of assistance in 10 15 March 2005 expl ai ni ng

oper ati on Ofeﬂl%dﬁqmgb%@npméfﬁé Jesk-LREOLYRd. hp ¥he faymat of Fig.

12; Fig. 17 s a di'agram of ‘assistance in explaining thé operation of

playlng back the o &lcal qlSE58?§¥§E§§QdJL&rghgégﬁ?t Oéoﬁ}ﬂgu}§t15£9 18

is a dlagran1shomnng another

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 opticél 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.

10




Figs. 19A and 19B are diagranms showi ng other sync patterns of frame sync;
and Fig. 20 is a diagram show ng another disk ID recording format.

DETAI LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS Preferred enbodi nents of the
present invention will hereinafter be described with refeﬁgﬂceht %
drawings. In the present invention, as shown in Fig. 3, I'n or ion
unique to an optical disk 26 is recorded in a ‘burst cutting area (BCA) 26A.
on the outside (in this case, on the innernost 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 mannesxps:imideoropeareohdn noduslagingl tacki gn épxliaed &@iskxanpl e of a.
disk ID recording format recorded in theBCA 26A. As shown in Fig. 4, the 11
15 March 20@&cdrdde i ehyi deghdntor nreguakoparts (in this case, n 6),
thereby form ng n bl ocks. Each of the blocks is further divided into m’

~frames (in the exaqggl e 6f ﬂggh &%ﬁ%Pam:Qf F9&s Pinébeihir 8pBsaiaingl vi ded
into k parts (|n thls case The ID information is recorded with k

channel bitssye t1§l :bﬁ%‘eb%éﬁr‘{:h@f oE@EEan dilg LedBdeq s frame

sync. The succee I ng 224 anne or s
in the format of Flg ‘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




data area. Here, it-is assuned that disk ID information is nodul ated by a
PE (Phase Encode) nodulation nethod, for exanple. The PE nodul ation
converts.one-bit data into two channel bits, and therefore 112 data bits
(224 channel- bits) can be recorded in a S|ngle frame, mh!% ﬁi
information bits (28 bytes) can be recorded in a single @E": A% his
exanple, disk IDinformation in an ECC format- as shown in Fig. 5 is
recorded in each of the blocks. In this exanple, 12-byte parity is added
to 16- byte data, and the disk ID information is encoded by a Reed-Sol onon
code RS (32, 16, 13) of a Galois field G- (28). Three bl ocks each have the
sane ECC forgwtcldhis,didfldbgt estof nléghytiephbtisnflanmathiien dadma,i @ ¢ sposed
as information bits of 14 bytes in.a first frame of each of 12 15 March

2005. the bI@pksthg}gbyeﬂaiﬁi@g t1We1b¥kes of the ID information | Dm and
12-byte parity are disposed as information bits of 14 bytes in the next

frame. This neans‘ﬁédﬂ‘%ﬁ”ﬂﬂé'HldﬁkérE%S@W@Eﬁ%ﬁkdi§&dé&fQﬁHBthoﬁrhﬂeEhe
circle of the disk. This triple witing is in effect equivalent to formng

Dot ot s SEIEE O 8, YR LhcaLaf oD 50, ©
mark (1) (k“éIVIded into k pa:ts {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 of 16-byte ID information ID, is disposed as

information bits of 14 bytes in a first frame of each of

12




i-ndicated in black in Fig. 6) and a space (0) (bit indicated in white in
Fig. 6). I'n the exanple of Fig. 6, 'a data bit of "0" is converted into
channel bits (word) of "10" and a data bit of. "1"'is_converted into
channel- bits (word) of "01". In the PE nodul ation, the ch ﬂ 2@@% are
inverted at a center of two channel bits (center of a'mor@§ PIE8; ing a
data bit. Thus, in the case of data bits, marks or spaces do not occur
continuously for three channel bits or nmore. Accordingly, a sync pattern
~indicating sync bits (frame sync) can be formed by arrangi ng marks or
spaces continuously in three channel bits or nore. Figs. 7A and 7B each
show a sync peé tierdeied . frane Samicin Asg Shewwby fe £l g6. tH{é andidBoriweikipnds
of sync patterns of six channel bits are provided as franme sync 13 15

March 2005 padt enls 12N i hararks And $Pacese £agd 9§§H£maEPBE'BEQQSbY in
t hree channel bits. mhen channel 'bits of data inmrediately preceding a

frame sync e%Fagyggé in qgg;%&gxﬁsfyﬁﬁg as the frame sync, and "01" is added

as a succeeding sync pattern e other hand, when channel bits of
data inmediately p di SY o a0, " 00 _is-ysed as the
frame sync, and "18$§% h%%&%e&r%nﬁ su@égg{ ng §§H% %%%%e&n k gnnel bits
of "01" or ["10" are further added fﬂer

("00011101" 18 QIf‘ffddﬁ‘lo”ﬁ %%SCI%CJIa%t%%( B‘?e 1‘6il

writing is in effect equivalent to forming a product code

He; 3oy yne  body.

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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channel bits forma frane sync. Hereinafter, a frame sync when a sync ID"’
pattern is "0" (channel bits.= "10") (Fig. 7A). will be referred to as SA
and a franme sync when a sync ID pattern is "1" (channel bits = "01") (Fig.
7B) will be referred to as SB. A frane sync SAis used to, inpdi ﬁaée t hat
its frame is a first frame of a block, whereas a frame syMtM¥gh2805 5eq (o
indicate that its frame is other than a first franme of each of the bl ocks.
Hence, the nunber of franmes -having frame syncs SA is equal to the nunber
of blocks. Fig. 8 is a block diagram showi ng a configuration of a disk ID
recordi ng apparatus 11 to which the present invention is applied. A

regi ster 21 5@ d hey ditsiket bhd Ak Orded | Opatbat eddhlbclrch 2005 has been
subj ected to error correction coding in accordance with the ECC fornat

shown in Fi goniARE1y DG @i didn2? Beads tieedli skahi:i b DESBGE ON
stored in the register 21, subjects the disk IDinformation to PE

-modul ation, and rilﬁﬁ{e%dg_%t%#ys ﬁg%%%tatpr&é agehc23re *BevPE nodul ation

unit 22 subjects't I D71 ion read fromthe register 21 to the

PE nodul at i,,%irboacﬁq,r di n%ﬁteg% gar cll%\cgga%%}?%g%lng! ock) kpputted,sfegma VCO |

(vol tage controlled osc Inserts sync patterns to

thereby generate data to be reqorded in,ths BGA2GA ol 4 he, QR cal di sk

channel bits of data immediately preceding a frame sync

| 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 51" {channel bits = "(0Q1") (Fig. 7B)
will be referred to-és 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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nmodul ation unit 22 outputs the data to the l'aser 23. The laser 23 is a YAG
| aser, for exanple, and irradi ates the optical disk 26 with a hi gh-power

| aser beamvia a mrror 24 and an object |lens.25. The object Ilens 25
includes ‘a cylindrical |ens, for exanple, and -irradiates the BCA 26A of
the optical disk 26 with the |[aser bean1enter|ng t he objeéq MpEsh209%  Thys,
a reflecting filmof the optical disk 26 is changed irreversibly, whereby
the disk IDinformation is recorded as a bar code. That is, even if the
optical disk is a rewitable recording nedium the auxiliary data such as

disk IDrecorded in the BCA 26A is recorded on the optical disk 26 as

unrew i t abl %Q@t@eeI;Ss&bE) bMareh 2008rfosPiBehechaler cfingt ates the opti cal

di sk 26 under control a spindle servo control unit. 28, and an .FG

(Frequency C?é‘@%ﬁad&{ée%ﬂgﬁ' cHENBEAt 6 A0L SHAWA i W1g fisqur g provi ded
e notor

within the sprn generates an FG signal that fornms one pulse

each time the pntical, disk 25 {eégagdgﬁ?g&% 26) LOLALET Y eores

predeternln@%’ ahgl'e;  and fhen ouf put Sirgnal” to the
control unit, 28. Under contr co t he .spin Ie servo
control uni tiLEFRHMETHEE ‘f”ﬁe?ipl ﬁ’ﬂ?%ecgrﬁt ?18% tRe IB§S| 846t °fhe kG
signal inputted fromthe spindle notor 27 so that the spindle not 27
rotates at ZF preEtET e ?%t%??%n%PtEBEﬁdthﬁl§85u9ﬁet§pﬁnéﬁée§é%90

The PE modulation unit 22 subjects the disk ID

servo

information read from the register.él to the PE
modulation according to a clock {channel clock) inputtéd
from a VCO (voltage controlled oscillator) 33 and then
inserts sync patterns to thereby geherate data to be
recorded iﬁ 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 object 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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control unit 28 outputs the FG signal inputted fromthe spindle notor 27
to the controller 29 and a PC (Phase Conparator) 31. The controller 29
controls the spindle servo control. unit 28 according to an operating
signal inputted froman operating unit not shown in the f tﬁ %hereby
drive the spindle notor 27 and thus rotate the optical P
addition, the controller 29 generates a control signal for controlllng a
frequency dividing ratio of a frequency divider 30 on'the basis of the FG
signal inputted fromthe spindle servo control unit 28, and then outputs
the control signal to the frequency divider 30. 16 15 March 2005 The
frequency divider 30spih@1RCrdkomnrlRofdoye Bassoftitelr)dd2k aed the VCO
33 forma PLL. The frequency divider 30 divides the clock outputted by the .
VCO 33 int o \ihdddt Uord NI feaueneynati vidi-tg Eahtepisahi@nighe shasiasy of the
control signal inputted fromthe controller 29, and then outputs the

result to the PG éejjq mg rﬁértm)ar&?gw% g@ﬁéﬁa%r not! QpkwhnRYtted from

the frequency di he phase o he FG signal inputted fromthe

spi ndl & 'ser g, Ganl) 9 4 urqwtugef3 t&ﬁ}%ﬁrﬁe\?ﬂeg PhalE dopBassqdubheranes =

signal, and S the ase ferenc signal to t

fﬁe;egﬁrgat%npl 'Jfé%lfygﬁgéx) éﬁgngnéréﬁqégeegégnglme EH 8gtgge5eto and

disk 26:(spind1e-motor 27) rotatesgs by a predetermined
_angle, and #hen 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 speed! Also, the spindle servo
control unit 28 outputs the FG signal inputted from the

spindle motor 27 to the controller 29 and a PC (Phase

Comparator) 31.

The controller 29 controls the spindle serveo

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 cdntroller 29 generates a
control signal for contreolling a frequéncy dividing ratio
of a frequency divider 30 on the basis of the FG signal
inpﬁtted from the spindle servo contreol unit 28, and then

- outputs the control signal to the frequency divider 30.-
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result to the VCO 33. The VCO 33 Chénges t he phase (frequency) - of the
clock that the VCO 33 outputs by oscillation on the basis of a voltage
applied to a control termnal of the VCO 33 (that is, the output from the

LPF 32). The clock outputted by the VCO 33 is inputted to e -
nodul ati on unit 22 and also to the frequency dieider 30. T%Bavggpﬁ§ i's
controlled so that a phase ' difference between the output of the frequency
di vider 30 and the FG signal outputted by the spindle servo control unit
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 tines

that of the FG signal feeuindpdiwiden 1mj ttR2 potpuf sahhepHaiaown the
format described with reference to Fig. 4 according to the clock inputted

fromthe VCQ33; tmg the) aser 231 fhdrvve 34 ksrmoanegted to the controller
29. A magnetic disk 41, an optical disk 42, a magneto-optical disk 43, or

a seni conduct or meRREY (44 Jutn S LAY d910dd Venddcpsckequi red. A

necessary conputer progran1 for exanple, is read fromthe magnetic disk

41, the optlc%pégsk @@%nggcong |er95§k ég (QEeBQ%n §en1conductor

menory 44, and-i's supp eration o the disk ID
recordlng a%ﬁv1 1ng %%tlo) 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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‘wi Il next be described. Wien a command to start recording is issued, the
controll.er 29 controls the spindle servo control unit 2.8 to rotate. the
spindle notor .27 at a predeterm ned speed.” The spindl e notor 27 generates
an FG signal corresponding to its rotation, and then supplies he FG
signal to the spindl e servo control unit 28. The spindl e $EME"E8M r ol ,
unit 28 supplies the FG signal- to the PC 31. 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 clock having a phase and a frequency correspondi ng to.

a signal (copdojz Wil tage)gnSuppedeoh S onyt R LPRC3%4 thhenel eek saythput t ed
by the VCO 33 is supplled}%o the frequency divider 30 to be divided by a

redeterm ned f I g d j i €g ol | 28z and then
pr ed %%eg%gqfa%ﬁd%ﬁgeéf%%gt?s& ¥he FBesGeRLiol ! fhe 20

supplied to channel cl ock) outputted by the

- VCO 33 has $8$¥§%§?fgﬂfﬁéfk)5%n%%éﬁ&ﬁg gﬁgﬁé?Egtkgntg%e%ggngtical_disk 26

(spindle no rexanpl e wave nu r per rotation of

the FG signal is .36 and  .the value of_the.frequency di.viding, ratio 14N of
‘the .fr equeﬁiﬁf’cdﬁ’éiedjzr“”stdl iIée’é‘l/‘?_%@?c? h‘éo\/‘&fBS%%ﬁE%ﬁgéggatocﬁ{a{%ng °Er*ock
having a cycle of 1/(3 X 2 X 234) of the tife gerggd of one rotation of
t he Spindleiﬁﬁﬂﬁtgf7fr°m the VCO 33 to the laser .

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 described. When a command to start recording
is issued, the controller 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 combares the phases of two input signals

with each other, and then supplies'a signal of a phase
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(optical disk 26). The PE nodul ation unit 22 subjects disk ID information.
supplied fromthe register 21 to PE nodul ati on based on the channel clock
supplied fromthe VCO 33 and then outputs the disk ID information to the
| aser 23. The | aser 23 generates a | aser beamon the basis ofF%he dat a
supplied fromthe PE nodul ation unit 22 to thereby i rradi &% ¥2 gogﬁtiCa
disk 26 with the laser 19 15 March 2005 beamvia the mrror 24 and the

object lens 25. Thus, the disk IDinformation is recorded. concentrically - .

over a plurality of tracks in the BCA 26A of the optical disk 26 at a
factory prior to shipnment. Incidentally, depending on output intensity
requi red by éheot asetwedn the etyel eighalbetehameelvodl ack viautst tiek by t he
VCO 33 may be multiplied by r to be r/(n X mX'Kk) Inthis case, a

frequency diyi di RgeCcarid ixs eguneﬁ\é&fs_ thecfsERURAGYngi ¥i gRES80ah8 al so
multiplied by r. Fig. 9 is bl ock di agram showi ng a configuration of a

di sk recor difng anch & a&’@ﬁf@sﬂ&ﬂ&iﬁé“%o% Eﬁ?bnaﬁeQ%Bﬁ't'%ld%To%t%@%)

reproduci ng data recorded in the data area 26B of the optical disk 26

havi ng the egorded in a manner as described above in
its BCA 26&¥€¥§ﬁ£%% P%%ﬁ??ﬁ gﬂ%%rgg of the disk recording and playback

appar at us -51 aCCOI’q,lhrégc oc%n Q er at':[tle@b | Q'Hle 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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inputted froman operating unit not shown in the figure to thereby record
data and reproduce data recorded in the data area 26B of the optical disk
26. I n reproducing 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 processi ngluMRECh§05 | 5o,
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. makes an optical pickup 64 seek to a
speC|f|ed position on the optical disk 26 on .the basis of the control

si gnal i nputg&sh f¥ o ¢he fPkk&4, 2angnal &ﬁeebbq@m tileagki2sg CPRLEQ! taed
focus.control of the optical pickup 64 on the basis of a tracking error

signal (TK) @uk arg ogySo ffd €1 o Qélal“e&E§he§UEBhb@ﬂtE&%@1§y Rt p anplifier
(MA) 65. Aspindle notor 62 rotates the optical disk 26 at a predeterm ned

rotational %ﬁda#f%? &L P tHE 8BRV96ROBEN helBbki63d1 ldisk 26
reproduci ng the dis I%fl%%%rnatlon the opti cal 3 61|s rotéied by a
CAV (Constant An r o] ) h The opti cal plckup 64 is held by a
specified s1%d ££§é%ﬁ %é?é% On%% gﬁ?e to nove in a radial direction of

the optical disk 2 gﬁ?%g%ﬁn"éé“%é%“dgaint9ﬁ§¥t26 isto be'
r ead, the opti cal FE ??a ates e b
requlred 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 frequéncy dividing coefficient
N of the freguency divider 30 is alsc multiplied by r.

Fig. 9 is a block diagram showing a configuration

of a disk recording and playback apparatus 51 for

'recofding data and reproducing data recorded in the data
area 26B of the optical disk 25 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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t he opfibal disk 26 with a | aser. beam according to a control signal
inputted fromthe servo control unit 63, receives the reflected beam _
converts the reflected beam into an electric signal, and then outputs the

electric signal to the matrix anplifier 65. Wen the opti i p 64 :
records new data on the optical disk 26, the 21 15 March Z%ggaﬁﬁgﬁﬁgl -
pi ckup 64 irradiates the optical disk .26 with a. laser beam-on 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 64, and then outputs

a reproduced igingnalet PirAaltte G respenehagoboithe disk bP,i ahar satbans
recorded in the BCA 26A of the optical disk 26 to an LPF.66. Al so, the

mat ri x anpl idiere HR ANGAES & t4 a8dd-N €61 0FoSi gRaL whose signal |evel
changes according to an anmpbunt of tracking error and a tracking error

signal whose si gnakhgegs&x;sh@egﬁ%qc%%-_de NG LRl ATt of1 fecus,grror,

i
and then outputs the signals to the servo control unit 63. In addition,

D Rn e e e
o bor eryb5s et SO CUPUPa P snb 85 9PPbn' PRE'EEY BDST 1O
and also effects tracking controel 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
éontrol 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 the matrix amplifier 65. When the optical

pickup 64 records new data on the optical disk_26, the
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in the reproduced signal caused by noise, and then outputs-the result to a
conparator 67. The conparator 67 binarizes the signal inputted thereto by
~conparing the signal with a predeternmined |evel. A denodul ation unit 68 '
sanpl es the signal inputted thereto-on the basis of a 22 15 March 2005
sanpling clock inputted froma quartz oscillator 69, nake%® MAEAZRPS
position correction, performs denpdulation (in'this case, PE denodul ation)
and then outputs the result to.an ECC (Error Check and Correct) unit 70.
sanpling clock nunmber per rotation of the disk is set to ben XmXKk Xp
(n, m and k are nunerical- values based on the disk ID recording format
descri bed widgtirefierenaeip teu H@radiat8d pPhéSophitAlegekkoh et wa t@r anor e)
The ECC wunit 70 supplies the denpdul ated data (disk I'D information)

i nputted thergls tdded et SIdsifd dPrdaBh0bABButLBAl BeoEaNti M, the
denodul ation unit 72 denodul ates data (contents data) supplied fromthe

matrix 'arrplniofgé%raé%n apfh £ hep é&plfpéﬁéefgbgf hﬁegsmdehgt gdwdahgat 2 gggECC

unit 73. The unit 73 subjects ehodul at ed ata inputte reto to

error correction _processin nd then suppljes-the result to the
decryption %F&@e?%ﬁ%; tﬂﬂ%%'ﬁ%e'ﬁéf%@%?y%?%%nf%iocessing unit 74 decrypts

the contents data_supplied fromthe ECC unit 73 on the basis . of the disk.
I'D i nformation supBﬁFe_afféﬁlFﬁgaﬁgdfgi P Processes dife W04

inputted from the optical pickup 64, and then outputs a
reproduced éignal 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 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 errér. aﬁa then outputs the signals to
the servo control unit 63. 1In 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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and then outputs the resultt to an apparatus not shown in the figure. The
encryption processing unit- 75 encrypts contents data inputted thereto on
the basis of the disk ID 23 15 March 2005 information 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 content ¥ Magh2%%putted |
thereto, and then outputs the result to the nodulation-unit 77. A nagnetic
di sk 91, an optical disk 92, a magneto- optical disk 93, or a sem conductor
menory 94 is inserted into a drive. 81 as required. The drive 81 supplies
a programread fromthe magnetic disk 91, the optical disk 92, the

nmagnet o- opt i Gah, 0 5K gﬁ@cﬁrlﬁﬁﬁk§§@1FPBHUSt%ﬁar@%”@%ﬁlaﬂakgrt@@ CPU 61.
operation of the disk recording and playback apparatus 51 will next be

descri bed. 2 te h I ing
and pl ayback apparatuségagos£¥§%%>g%ﬁ§%ggﬁgélsgfhgbgg%vgegggF}gﬁggﬁft_ 63
to rotate th splndle Iptor, 2 at ?i t angukﬁr t ytg%y t he CAV

met hod) - ThisﬁbeIOC|?y 2% e s%%%?,%s éIOC|ty st mhi H he "spi ndl e

Optical o S E  RS B 1L | R EnB deFUBTRER  BP N B rogk

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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noves the optical pickup 64 in a radial direction of the optical disk 26
to play back the ~BCA 26A of the optical disk 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 tﬁﬁﬂe Fin rized.
The denodul ation unit 68 sanples the binarized data i nputtEfaEPSHPT he
conparator 67 on the basis of a sanpling clock supplied fromthe quartz
oscillator 69, and thereby denodul ates the data. Al so, the denodul ation
unit 68 performnms processing for correcting channel bits and words. The
processing will be described later in detail. The denodul ated data

out put'ted fromkdHifat denosdupsiion epbh €8ei FegiRRired 1t,0 shfae tBEG unit 70 to
be subjected to error correction processing based on an error correction

code. The resudyis spPPLiSghEocbhgn ke8I hek 74 .torhe sEergdithepein.
Thus, the disk 1D information recorded in the BCA 26A of the optical disk

26 15 storedddy the amSelrlde  YURNBaEOMHRR ! Bnblegida AahRibslata | °

i ssued, the e servo control unit to rotate the

opt1cal o ke . by gy Goh TENAGE, 4L o, e SR GO pE2 e TS0 A

Shown_i n thezrlgcitgtuéteion 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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on the basis of the disk IDinformation stored inthe register 71, and

t hen 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 from
the encryption processing unit 75, and then outputs the resulting contents
data to the nodul ation unit 77. The modulation unit 77 nodMate<00he
contents data inputted fromthe ECC wunit 76 by the PE nethod or another
predet erm ned nodul ati on 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

ecor ded i i ssued EREEE P T LT S o Cent TBT CUni e 6atho
Sbove. The GfR | ol ITRITHGART 6Ol BYE Babk Frenas S 8r el 258 8P he opt i cal
disk 26, and then outputs the reproduced data to the trix anplifier 65.
The matrix &fRFEECBS S IHA i’%%et%%Fré‘grﬁﬁﬁ%ﬁdbaﬁ?ﬁle "t he'denodul ati on
unit 72. The denodul ation unit 72 denodul ates the, reprqoduceq contents data
i nput t ed t hetastasiu AL ipnd vl 88 | FREe hoth e oPFREPAAAANG2EE ERABYUMGEM ati on
nmet hod of the nodul ation unit 77, and then outputs the resulting data to
t he ECC uni tfrzgn thHee RO@apiioy 367 on the basis of a sampling clogk
supplied from the quartz oscillator 69, and thereby
demodulates the data. Aléo, the demodulation unit 68
ﬁérforms 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.coﬁfrols 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.Tl, and then outputs the contents data to the
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subj ects the denpdul ated data inputted fromthe: 26 15 March 2005

denodul ation unit 72 to error correction processing, and then supplies t he .
resulting data to the decryption processing unit 74. The decryption
processing unit 74 decrypts the contents data (enCrypted nt ent data)
inputted fromthe ECC unit 73 on the basis of the disk ID ?W?&Wﬁi? :
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

conput er or gdte unike,76.t The melc RESI blee dai Loy divosi skrtdrtndor mation,

t hereby preventing decryption of the contents data. Thus, it is possible

to practicaldgyecad t@le iddgalc & i 016 But €OAt £RbS dabachBrkataen
quantities. The channel position correction made by the denpdul ation unit

68 will nextpl%%e@%%&rg' %geMvtéﬁ dd e{rf‘é}?%&@pftasthéoéegmeyﬂe 10E. In this

case, description w e made assunlng that p = 3. A reprodlced pit

wavef or m (Fi g,ntggﬁ %t QUL fd YRadfice L lﬁglul;sﬁ' N3 & Gbdiv 4 {fon

compar at or then |np ation unit 6
bi nari zed pltltSHQnmod é%eauﬁae coé%eé%nxggégIfﬁb&@£é66§r6£CLHde§CC

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 contenta data thus

recorded is issued, the CPU 61 controls the servo control

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

as in the case as described 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 inputtad 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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27 15 March 2005 counters 1.to 3 (not shown). The counter.l1 (Fig. 100
counts the nunber of clocks (O to p-1) within a channel bit. The counter. 2
(Fig. 10D) counts the nunmber of two -channel bits of the PE.nodul ation. The
counter 3 (Fig. |0E) counts the nunber of bits (words) of the PE

modul ati on The channel position correction is made by - uti13%pH 2002 fact
that in the PE nodulation, 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 Ain Figs. 10B through 10E, even though the value of the :
counter 3 is not changed (even though at a center of a pit), level of the
bi narized pidessidMatish iuver tesfl, co adgrbherstoratiba yabuesefingheag@unter 1
imediately after the timng Ais corrected to be "O'_ Also, the channel

posi tion cornggt hsﬁ%u%ﬁ%y@gﬁ“aéﬁﬁé‘%gﬁbﬁﬂggdggs tactnet Ratrppenohhe sane data

bits occur conti , Its are inverted at a point between the

data bits bet ween t he r ) cif] Y i ming B i ig | OB
thrOUgh_lOE,Rﬂ%ﬁ?%ﬁﬁg un (gﬁ. &Cldd éﬁ&gﬁ{%}éﬁ%ﬁ%? it P4

val ue. of "t’he ‘cou ed (at a point

bet ween words), the level of the binarized pit signal.is.inverted, and thus
t he values<ﬂgcﬁﬂﬂ§%: <ﬁ9§?ﬁ%§ﬁi %ﬁe-%%??%%?%g anﬁgﬁﬁspﬁgFé ity of
frame SynCS£§;%€¥ggﬂ1;g%z%héugg% éﬁ%t 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.
Thérefore, 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 copying 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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15 March 2005 intervals 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 frame sync of a frane is '
not detected, it is possible to reproduce data succeeding the frame sync
wi thout |oss of the data on the basis of interpolating ti M ¥3e8rR0% ¢rane
sync previously detected. As shown in'Fig. 11, when a frane sync
("00011101XX" or "11100010XX ") (Figs. 7A and 7B) is .detected, the

val ues of the counters 1 to 3 are all initialized to "0". The ECC unit 70
is supplied with the denodul ated data (that is, the disk ID information

i ncludi ng pagddnremitten 3ripby aBodescribied wohhceef ereneg.t 0obhg. 4),
and then:subjects the data to error correction processing. Each piece of
the tr'D'Y,ngdﬁéﬂl&Békhdﬁ%éﬁf@f”@ibeﬁs'$o_%Hbge§§e@ikﬁiﬁr%Okh%QEkQPt'0”-
Wien a result of error <correction of a third block is different from
results of r.ror rr i f ot t c ( Lrst _an second
bl ock), for %x%‘npl@% tC%ce&tnrt%sr}u%t s(tflt}feg 'erlrrt(ﬁ;:p .%%}rpée%t%(%% %fumt)%g ??r g‘tﬂgbl ock
and the secq danm%qc%iq:rse of‘S&??aﬁgtrﬁgdSiéléiér?.' n éf?;:}(ﬁrﬁgeé‘i”%?ggg%”al ority

rule. The ECC uni outputsS the error-corrected di tionto
the regl st er107E1]) fcoorunsgsortq'gee'nuzmgbelx5 c'a\@rk(y:lhtszo?éprds) of 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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The ECC unit 70 can al so determ ne correct words in each of the blocks by
maj ority ‘and then performerror correction processing on a code generated
by col lecting correct words. For exanple, when a-first word in the first

bl ock coincides with a first word in the second block and a_  first word in
the third block is different fromthe first words in the f13¥2°B288&% and
the second bl ock, the first word in the first block (or the second bl ock)
is used as a correct word. When a second word in the second bl ock
coincides with a second word in the third block and a second word in the
first block.is different fromthe second words in the second bl ock and the

third bl ock,;dhervsesonsh whd iociheosesendnbl epkican @hext hisr.d bl ock) is
used as a correct word. Other correct words are collected in a simlar

manner on t hg bast S Of SBEPELL YU Enbifesb8FO0RShEWEk«@ 3Gl e piece of
disk-ID,infgghatl5%?9T€%%ﬁnthé9%iskalD i%fo?ﬁat?og IS sugjected to error

correction DLAGESSI Ndycdd 45 ASSUgEe: LR adlekakDs ks emiaducedentthout
as e h

usi ng a trackling servo, escri bed above. refore, when the

reproduci ng operat.ion is_repeatedly perfgor .over.a.plurality.qQf .
rotations ofe‘%ﬂa Wi Gt ik D6 <°Pd?f$5‘?§%t ?%eg?gdggttlgggerdésﬁﬁt _15
P Og e e gt & br o & 0 2000 Q8L &L RS I RE°RUSROh RS T 9N Ty

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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position or the |ike. Accordingly, the reproducing operatioh or correcting
operation can be perforned over a plurality of rotations of the opti-cal

di sk 26. As a second enbodi ment, nmodul ation of disk ID information using a
4-1 nodul ation for recording wll = next be described. Fig 9 dISk
| D recording.format in this case. Also in this case, as mﬁ'ﬁ%’F \Aﬁst

enbodi nent, the circle of the BCA 26A of the optical disk 26 is divided
into three equal parts, thereby formng three blocks. Each of the bl ocks
is formed by two franes each having a. sync bllock SA or SB at the front.
Each of the frames has -a franme sync of 14 channel bits, and its
information bits ahe kb2 data Big wanTha b ladmsih aié ofo £08yertsrdat anof
112 bits into 392 channel bits, and therefore the nunber of channel bits

of a single fa?:% d ﬁ;h%o%l(fﬂ:g{kc%y r}nazjé@rlf@zan@nghgn =p808hr R ekrbl

information o 4 bits bytes can be recorded in a S|ngle

bl ock. A Shou d} 0 o ke dfind-dn AL AL T 00nb fa ReaBYULBLLAR TR0 that

modul ates t WS data o 0 se anne Its rrst"three channel bits
forma sync pattg;n de oted by "010", and succeedi ng four channel 31 15
Mar ch 2005 Bi%s S Ata portion, which indicates data by a position of

"1" within the four channel bits, Wen t
- ‘ For example, when a flrst word in the first block

coincides with a first 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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data bits before the nodul ation are "00", the data portion is "1000"; when
two data bits before the nodul ation-are "01", the data portion is "0100";
when two data bits before the nodul ation are "10", the data portion is g
"0010"; when two data bits before the nodulation are "11" t he data
portion is "0001". One word is forned by the comnbined sev¥rMaIch#8s pits
of the sync .pattern and the data portion. In the PE nmodul ati on net hod
used in the first enbodinent, -equal nunbers of logical "Os" and | ogical
"1s" appear- Accordingly, in that case, substantially half of the
reflecting filmin the BCA 26A is renoved. On the other hand, in the 4-1
modul ati on, @ dAtddn HedApieds a Blidpelogbnaktéastalisad: 2rabdkaardi ngly,
the amount of reflected light is larger than when disk IDinformation is
recorded by {he PR, modulatd o Thusicddigs fidh y Togkd atéprodiasiag advant age
of maki ng i £ easier to effect  servo control such as focus control during
the reading of -dald, 0T SXAM o ASOrLEi LI SafXBBPhErrhRRCEOGVLAr ARl of

the di sk | D9R5for ion s e sa escri reference to Fig.

5. The disk I.D information s .encode an 241 March 2005 16
13) code of PGEEHHtY ?ﬁfﬂﬁﬁ%??nﬁgt€H?SOEE%%é§tglggoéﬁfone bl ock. The

.same block is witten tripl aro i
As a sego¥d em % idgkifhﬁgﬁulation of disk ID.

information using a 4-1 modulation for recording will

next be described.

Fig. 12 shows a disk ID recording 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 single 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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Figs. 14A and 14B each show a sync pattern of a frame sync in the second

enbodi ment. I'n the 4-1 nodul ation, the position of a logical "1" is fixed
in a sync pattern of three channel bits.. Therefore, when attention is
directed to the logical "is" of sync patterns occurring after every other

logical "1", the logical "is" of sync patterns invariabl y'h%e@h209% nt erval
of "7". Thus, a sync pattern can be formed by breaking the reqgularity of
the interval at which every other logical "1" occurs. A sync pattern
"01000010010100" where the intervals at which every other logical "1™
occurs are "8, 5, and 6" as shown in Fig. 14A is set as a first sync

pattern SA’ i\ synEopatd eddcd POHPO164004006L vhatieatbe dambembyalas at which
every other logical "1" occurs are "6, 5, and 8" as shown in Fig. 14B is

set. as a seqantk SYNCor Pt e NciSBh dh¥SrohP EREnaegOoBd renbogharnNtwoa frame
sync of 14 channel bits is inserted into the disk ID recording. format.

Fig. 15 is . . dl L Lgu i @pq0f i D recording
appar at us 1%%0%)%%%0?%%%@%%‘%%%%&2%3% diagk'l %hgc?%rtgi ng to the

second enbodi gento, FAr sy o TS SRRORALDY §QuLNBRES O ekBRdiak | D recording
appar at us _fT’ escribed W rererence to Fig. are 1dentitied by
L " modulation are "01", the data portion 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 methéd 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 logical "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
infqrmation is the same as-described with reference to

'Fig. 5. The disk ID information is encoded by an RS (32,
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the sanme reference nunerals, and their description will be omtted where
appropriate (the same will apply hereinafter). Specifically, the disk ID
recordi ng - apparatus 11 of Fig. 15 has the same configuration as that of
the disk I D recording apparatus 11 of Fig. except that the disk ID '
recording apparatus 11 of Fig. 15 is provided with a 4-1 TMacaP®h unit
111 in place of the PE nodulation unit 22 in Fig. 8 Therefore, operation
of the disk ID recording apparatus 11 of Fig. 15 is the sanme as that of
the disk I D recording apparatus 11 of Fig. 8 except the nodul ati on net hod.
Wien the disk ID recording apparatus 11 of Fig. 15 records the disk ID
recordi ng fardmat,-as descrd t r re | Oi v+ J2; cigcle of
t he BCA 26Ac1061£rb?leilnﬁ o%qf&caépﬁw%dg aaq}clf(’fl_ﬁnnaqgﬁ/ ée)%%glr% e%jé)geﬁ%?g? hg’% one

rotation of ,#51}}2“ Od\%qeia%allt%cqi sk, 26 is%.#en bﬁ%&qg;io%é?ﬂﬂé@ Prjt%&ﬂmtge%g?gé Fig.

12. For exa ne" wave nunber o _ st gnal ou roma
spindle notor 27 is 42 and then a frequency dividing coefficient N of .a
frequency di 0 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 opfig8l dfdkaze LtRe oGH isghd ™t REWFIE rt o di ng and

pl ayback apparatus 51 for recording data_and reproducing data recorded in
‘a data ar eaf2Z@Beofs iife ighthiltnl S&f ZRRAATRAT - :

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 "is"
of sync patterns occurring after every other logical myw,
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 set as a first sync

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 intoc 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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the disk IDinformation recorded by the disk ID recording 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 recordi ng and

pl ayback apparatus 51 is different fromthat of the denodulation .unit 68
shown in Fig. 9. Channel position correction nade by the HM®&289% on unit
68 witl be described with reference to Figs. 16A through 16G Also in this .
case, as in the first enbodinment, description will be made assuming that p
= 3. Areproduced pit waveform (Fig. 16A) outputted from an LPF 66 is '
bi nari zed by a conparator 67, and then inputted to the denodul ation unit

68 as a bi ngfjgedpidccStdN €& the 168 ondhempeapaehati opapipst 68 del ays
the binarized pit signal inputted thereto by a certain time and generates

a pit cent erc%qa{%eorgﬁrgg;eé%éwofiéﬁé dPEECFﬁek}éclé’&g%y&e_%%g‘érﬁftuﬁ

period in whi inarized pit signal is a logica

derpdul atlor}.lu?%tscq%bédchrllg'?srea? Jdow Snfigt.o %9& 9898&‘1‘5%8? EK/‘Q‘ ndow
for counters 0 and sync pattern defection (that is, a 35715 rch
2005 wi ndow for readin a'binarizqg s'gnal gf @ rgprodgced ?it m@ E. t he
valve of thdRodifis Fhe st 1o (g 1hes FRACEORRLEP Tk o. 16D)
count s the nunber, of clocks (O . S :

. be omitted where appropriate (the same will apply
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 apparatus 11 of Fig. 15 is the
same as that of the disk ID recording apparatus 11 of Fig.
'8 except 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
.optical disk 26, a PLL may be operated such that one
rotation of the optical disk 26 is in synchronism with n
X m X k of Fig. 12. For example, when the wave number of
an FG signal outputted from a spindle motor 27 is 42 and
then a frequency 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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to p-i within a channel bit. The counter . 2 (Fig. 16F) counts the seven
channel bits of the 4-1 nodul ation. The counter 3 (Fig. 16G counts the
nunber of words of the 4- 1 nodul ation. The channel position correction is'’
made so that the value of the counter 1 -becomes "1" when a pit center

(Fig. ~16D) is detected. For exanple, the value of the cou?ﬁ@?“’?zof’%
corrected to be "1"intimng Cin Fig. 16D in which a pit center is
detected. In addition, word position correction is nade so that a pit
center (Fig. 16D) of a sync pattern is |ocated at the center of a w ndow
(Fig. 16C)‘For exampl e, the values of the counter 1 and the counter 2 are

correct ed tO0of BSne lrokbReibf 88 PheAoptytahl kY s@f 2¢f rame syncs are arranged
at equal |nterva S ?or one rotation of the optlcal di sk 26. Therefore,

even when a frame sync of, %ﬁgd s det, gf%fc}gg?%gén%f ﬁsﬁ%Q#BaEQ

reproduce dat a succeedlng ane sync w thout aon the

b f t | at det.ected. As

shown tn Fi GFERRER Bhenoh FPhnEeSord po 0858166165060 8r AP 81086 1001 000")
descri bed with 36_15 March_ 2005 reference. to. Fi 14A s det ect ed,
the val ues drece¥dedothmtarddsdy %r%aa?g |ﬁFtFBF|8851F81" 1Skté? PYERSn will

next be nade of a case, as a third enbodinent, in which the ECC f.qor mat of_'
disk ID the disk ID information recorded by the disk ID recording

apparatus 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 reéording 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
.Figs. 162 through 16G. Also in this case, as ig the first
embodiment, description will be made assuming that p = 3.

A reproduced pit waveform {Fig. 162) outputted from

an LPF 66 is binarized by a comparator 67, 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 cénter of a périod in which the binarized
pit signal is a 1ogica1 1w The demodulation unit 68

includes a window generator for generating a window for

counters 1 to 3 and sync pattern detection (that is, a
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information recorded in the register 21 is encoded by an RS (32, 16, 17)
code of GF (28) as shown in Fig. 18, 16 byte parity is added to form one

bl ock, ‘and the sane block is subjected to 4-1 nodul ation and then witten
triply around the disk. In this case, as shown in Figs. 19A and 19B, a sync
pattern of a frane sync. is formed by adding one word as syﬁ@a'f%%éeach of
the sync patterns SA and SB described wth reference to Figs. 14A and 14B.
A sync pattern of a franme sync thus. has a total of 21 channel bits.
Hence, the sync ID nakes it possible to represent four kinds of sync
patterns by using each of the sync patterns SA and SB and thus forma

total of ei gmnMCfchatf@mﬁné\cgozsﬂhaghyedaglghawnolfnaFlr@pr%@udéd ipS t
possible to divide one block.into eight frames. In this case, n 3 and m

= S. Data of, i?%k¥ﬁé +§1u9'590§ﬁg tBudhef rang Jge Q@tazhﬁ Q?E?efh%@)'”to _
112 channel ts by -1 nodul ation, and therefore the val ue k is 133 .

channel | O Lomf St ddd) (7. OPREPaLoghelk Bhe! SuhiBl:CXaTBLB Rl Compact

37 Disk), rsati e Disk) - or the like.
The series’ of pracessi step desc |be ahgve m S s gar out by
sof t war e. fe s%ftwartg%% IR Fedt omblgjreco‘}r/%?%ﬁ ﬁr)n:: iU o%% F |

conput er Wnere ram;formn e spftware relncor ora d|n
P ~ counts é%e seven ché%nga bfts ) tﬁ B & %?on

counter 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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dedi cated hardware, or a general -purpose personal conputer, for exanple,
whi ch can performvarious functions by installing various prograns

t hereon. Exanpl es of the recording medi uminclude program recorded package’
media distributed to users to provide a programseparately from conputers,
such as the magnetic disks 41 and 91 (including floppy diéﬂ@??h?wgioptical
di sks. 42 -and 92 (i ncl uding CD- ROM (Conpact Di sk-Read Only Menory) and DVD
(Digital Versatile Disk)), the nagneto- optical disks 43 and 93 (i ncluding
MD (Mni-Disk)), or the sem conductor nmenories 44 and 94, as shown in Fig.
8 Fig. 9, or Fig. 15. As described above, the disk-like recording nmedium

according to-dferdiesent FIYENI10N SRAPILECSs Aekleld, FheaARGedRY of
dividing acircle of a second area into n equal parts; and mframes arranged

by dividing gachdlnedfie Plogks LPLOsH) LENEL-BEM kS, npaer el n auxiliary

information is arranged in the frames in such a manner as 38 15 March 2005

to be at equal intgyals i) g NGUHS U] Yafl I9F1L00asBNE o rniza

synchroni zati on si gnal sposed in eac franes. erefore, it is
possible to realize a disk ﬁ%éﬁ"ﬁg é@% Puxil'ar¥ imfgr tion to be read -
easily and %ﬁ%?éﬂﬂip i tHouY u5|ﬁ% a T9RE2Hi 8k F&E&8rdPng apparatus and
the disk recordind /B NG ACeL AN L0 L0; Present Laventian,fgimp bl ocks
‘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
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by dividing a second area-of a disk into n equal parts in a
circunferential direction, formmfranes by-dividing. ‘each of the blocks
into mequal parts in the  circunferential direction, generate channel
clocks by dividing each of the frames into k equal parts, contraq

rotation of the disk so that one rotation of the-disk is ,F%MEVWGWP%nism
with a cycle of n X mX k channel clocks, nodulate auxiliary information
on the basis of'the channel clocks, and then record the auxiliary
information on the disk. Therefore, is possible to realize a disk allow ng
the auxiliary information. to be reproduced easily and reliably w thout

using a PLL.p;Thg di sk phayhagk. 3ppRy at §spafd (bg idhgk vRl-aukaglk piRhkhod -
according to the present invention sanple a reproduced signal froma disk
by a clock ngigﬁbehiféequency twice n X mX k or higher, and denodul ate
channel” bits,;” of wordsS while correcting the channel bits, 39 15 March 2005
or the words. Therefore, it iszﬁossible to regrodu§e augi%iaggvgn%grnation
easi |y and reliabl y Wi tRFHCEUSNFL BT n° 3R\ OF°The 2DoVe“E8s€8Y when
a plurality of - blocks are_provided and auxili ar in%ornation is witten
mul tiply, it24%° REGHIRED %ﬁﬁi@%l%ﬂfFVa¥8rn1§h%r%ﬂ EY3r8ot® and t hus

installed from a recording medium onto a computer where

‘realize a high correction capability.

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 distfibuted to users to provide a
program separately from computers, such as the magnetié
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-pDisk)}, or
the semiconductor memories 44 and 94, as shown in Fig. 8,
Fig. 8, 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
equal 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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Since the circle of the disk is in a substantially physically uniform -
state, it is possible 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 channel bits, or words. If is therefore
possi bl e to achieve high reliability in reproducing_auxilf%M?mFﬁ9%?nation
Al so, the redundancy of a synchronization signal may be at a low | evel.
The present invention is.not limted to the details of the above described
preferred enbodi nents. The scope of the invention is defined by the
appended clainms and all changes and nodifications as fall within the

equi val ence +of & +SCRRA 10t dhe-&l1ad M & ec i A@uRE OFént 0al beigabeasa(d by the
i nvention. 40 15 March 2005 CLAIMS 1. A disk-like recording nediumfor

concentrically . QG GiNg AR d:ArY: O (B4 0B, 0fo@ BSkatn @eSerand area

other than a tirst "area tor recording contents data of said disk by a

predet er mi ned code couprishng: g .blcks eash Ohialned s 4 vidipg said

a2mes . 1
second. ar ea II;F[O negua parfs In"a circunferenti Irection; and m

[remee, coch QTR0 e SRg UG BRI R MatiEh BLIR dpbte
'n 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 éﬁxiliary 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,

39




said franes in such a manner as to be at equal intervals in the
circunferential direction, and a synchronization signal is di sposed in
each of said frames. 2. A disk-like recording nediumas claimed in claim1 .
wherein in one of said frames, k channel bits are arrangeﬂi@ h &ervals
obtained by dividing said frane into k equal parts re

recording mediumas clained in claiml or 2, wherein said auxiliary
information is nodul ated by a nodul ati on nethod capabl e of word
synchronlzatlon or bit synchronization. 4. A disk-like recording nedium as
clained in ~claim3 wherein said nodul ation nethod is a phase encoding

met hod or a dh lend ot @l | ORrHErd ke 4L 5 MY Sds 2005 Po PefisHutike

recording mediumas clained in any one of the preceding clainms, wherein,

- when a val ug0f;) 88l A SrHI0 OF é@éflywﬁanya‘eﬁsb% &a@ﬂau@‘ ugahge

synchronlzatlon signals is two or nore and mor |ess . A disk
recordi ng &ynlas clainmed in any one of the preced:ng-clalns, wher ei n -an
error correction code is added to said auxiliary information. 7. A

di sk-1i ke recordi ng_nedi m | ai_ned in _al of th edi n clalns
mhereih_identical gﬁtﬁacg |s%05 &V 5 d Eﬁ%diglt% " di sk
recordi ng aQP %%u%r29%£g¥¥)(ﬁr§%d 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 és fall within the

.equivalence of the scope of the claims are therefore to

be embraced by the invention.
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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 predeterm ned code conprising: rotating neans for rotating
sai d disk; generating.neans for generating a channel clocﬁi orres&ﬁnding
to an interval obtained.by dividing one franme into k equaT ﬁﬂ?héo eren
bl ocks each having a |ength obtained by dividing said second area into n
equal parts in a circunferential direction are generated and m franes each
having a | ength obtai ned by dividing one of the blocks into mequal parts
in the circunferential direction ar&€LddMér ated, the channel cl ock being
required 42 for recording said auxiliary information; control neans for
controlling rotation of said disk so that one rotation of said disk is in
synchroni smwith & cycldisdf-like mocqr Emeh it dtincler RS MR Mehns for
modul ating said auxiliary information on the basis of said channel clock
generated bgceabdngenexailingyneafiormartdone®dr @ Wy Skeds af §€<PEEor di ng sai d
.auxiliary information nodul ated by said nodul ati ng nmeans on said disk.
9.. A disk aeeardichgr mhthod férsa dirsk fecordionydimgpaeates todatécor di ng
auxiliary information of a disk concentrically over a plurality of tracks
i'n a secondof 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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area other than a first area for recording contents. data of said disk by
a predeterm ned code conprising: a rotating step for rotating said disk; a
generating step for generating a channel clock corresponding to an
interval obtained by dividing one frane into k equal parts where n bl ocks
each having a |ength obtained by dividing said second ar et a8 2R0%qual
parts in a circunferential direction are generated and m franes each
having a | engt h- obtai ned by dividing one of the blocks into mequal parts
- inthe circunferential direction are generated, the channel clock being
~required 43 15 March 2005 for recording said ayxiliary_informtion;, a
control step for &ontPoPEskglikeat PER* G REaMGIIE SR Ss G PHEE %n& rot ation of
said disk is in synchronism with a cycle of n X mX k channel cJocks, a
nodul at i ng stgpoher ofodeatprrrating aed@inar ywharsifat FEF o F el dasPE of

sai d channel _cl ock %ggner at ed by rgéggess&gg q{ura?éld ggnerahkag gt_:egé%ﬁad a
n y

recording st@pfdP rétordichg®5ai TRuKi I Tary 1Nt ormation modul at e
processi ng &msni-enipgdulahi Bggnslepisnteai drdineke a0d A dirskepbayback

apparatus for playing back a disk on which auxiliary information of said
disk is recorded by a predeterm ned code concentrically over a plurality
of tracks in a segondaapeakothre thabrdihgr stedium as claimed 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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.area, in which contents data is recorded, on the basis of channel bits
havi ng i nterval s obtained by dividing one franme into k equal parts where n
bl ocks each having a | ength obtained by dividing said second area into n )
equal parts in a circunferential direction are generated nﬂ %% fh? ‘
each having a length obtained by dividing one of the block¥"f &0 equal
parts in the circunferential direction are generated, said disk playback
apparatus characterized by conprising: rotating neans for rotating said-

di sk at a constant 44-15 March 2005 angul ar vel ocity; playback neans for
playi ng back said disk; generating means for generating a clock having a

frequency twge ﬂzé%ﬂlfﬁgk Hdidi4he11iaR¢ dapBnbalibg means for sanpling a
si gnal outputted by sai'd pl ayback neans on the basis of said.clock

generated by said geperdhi BQMRANS A ﬁ'f‘&té@ié’n sbagagh Ek&.ﬁ or

wor ds while correcting said channel blts e words

pl ayback apnay ats. a5, £ 1AI g di ok Ak o185 Luagh% QMR SLA,CQiSCt i g

means for ng error - .correc |on on asl s error correc

code included in sai Ll nfornatlon and determ ning correct
aUX|I|ary||ﬁ(ﬁy (ﬁ% %ﬁHTOFI harely £19C%f sk pl ayback appar at us as

claimed in-claim mOdulatlng means for modulating said auxiliary
informatioh dn 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.information of a disk
éoncentrically over a plurality of tracks in a second
area other than a first area for recording COnténts_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 blocké each héving 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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11 wherein said correcting nmeans nmaekes-error correction on auxiliary

i nformati on obtained by collecting portions determned by majority rule.
13. A di sk playback nmethod for a disk playback apparatus for playing back
a disk on which auxiliary information of said disk is recorded hy a a
predeternmi ned code concentrically over a plurality of tra%k@a'icH 2§°5 second
.area other than a first area, in which contents data is recorded, on the
basi s of channel bits having 45 15 March 2005 interval s obtained by '
dividing one frame into k equal parts where n bl ocks each having a | ength
obt ai ned by dividing said second area into n equal parts in a o

circunferem%ﬁ¥”{ﬁ56¥g£ﬂ§|€g?%g§@%£%£§gyeggfogthQgge each having a length

obt ai ned by ng one o into mequal parts in the

ci reunf erential di Lection A 6. Jenerateg, oMY | 5 ngoe 2 164 8L ngy sgep f or
y; ap

rotating said disk at a “constant angular Vel oci ayback step for ,
pl ayi ng back,.said disk; a generating step for generating a.clock having a
frequency t%@ X '%1% kmg‘? :ﬁ?t@?‘l{é}, a?lg %aﬁgngﬁﬁf%atllsnégstggﬁcg(gfmégﬁ‘pl ing a
signal outputted by processing of said playback step on the basis of said

cl ock gener atidd By det iy D msH & Fderl ey and  denodul ati ng

sai d channel bits, or words while correctiqp . . L
: a modulating step for modulating said auxiliary

information on the basis ofcsaid channel c¢lock generated
by processing of said generating step; and

a recording step for recording said auxiliary
information mcdulaﬁed 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, eaid disk playback appafatus
characterized by comprising:_

rotating means for rotating said disk at a constant
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sai d Channel bits, br the words. 46 15 March 2005 DI SK- LI KE RECORDI NG
VEDI UM DI SK RECORDI' NG APPARATUS AND DI SK RECORDI NG METHOD, - AND DI SK .
PLAYBACK APPARATUS AND DI SK PLAYBACK METHOD ABSTRACT OF THE DI SCLOSURE

Di splosed is.a di sk-1i ke recording medi um a disk recordi apparat us and'
a disk recording nethod, and a .disk playback apparatus anﬁ?ﬂaﬁﬁgﬁé%layback
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 in each of the
frames with k channel bits. Figure 3 47 o
o angular velocity: '
pléyﬁack means for playing back said disk;
generating means for generating a élock'having a
frequency twice o X m X k 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 which contents

data is recorded, on the basis_of channel bits having
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intervals obtained by-dividing one frame into k equal
parts where nlblocks each héving a length obtained by
dividing said second érea into'n'equal'pafts 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 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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