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recorded by changing a phase of a phase change material (PCM) on the
15 recording layer of a rewritable optical disc which is covered with the

PCM.

A pickup, which is included in an optical disc reproducing
apparatus, detects a precise position of a track in which the user data is
recorded, receives a laser beam reflected from the track, and reads the

20  user data from the laser beam. A signal that the pickup uses to detect a
position of a desired track is called a tracking signal. The tracking signal
is obtained when a photo diode, which has a plurality of light receiving
parts, receives the laser beam. Signals are generated from lights
received by the respective light receiving parts, and then, the signals are

25 added together or subtracted from each other. The tracking signal
curves like an S-shape and right and left sides of the tracking signal,
which are divided with respect to a central point of the tracking signal,

have opposite polarities.
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20 error.

Disclosure of the Invention

The present invention provides an optical disc from which
information regarding a polarity of a tracking signal and/or a reflectivity is
25  easily recognized, and apparatuses and methods for recording and

reproducing information on the same.

Additional aspects and/or advantages of the invention will be set
forth in part in the description which follows and, in part, will be obvious

from the description, or may be learned by practice of the invention.
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tracking polarity information.

20 According to an aspect of the present invention, one of the six bits
includes flag information that indicates whether other information is
recorded in the BCA, and the other five bits of the six bits include the
tracking polarity information that indicates a polarity of a tracking signal
related to each recording layer of the optical disc.

25 According to another aspect of the present invention, there is
provided an optical disc including a first recording layer in which a first
lead-in area, a first data area, and a first lead-out area are formed: and a
second recording layer in which a second lead-in area, a second data

area, and a second lead-out area are formed, wherein at least one of the
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According to still another aspect of the present invention, there is
provided a method. of reproducing information on an optical disc which
20 has at least one recording layer, the method including reading tracking
polarity information in a burst cutting area (BCA) of the recording layer,
and analyzing the read tracking polarity information, outputting an
analysis result indicative thereof, performing tracking in the recording
layer of the optical disc using the analysis result, and recording or
25  reproducing user data on the optical disc.

According to still another aspect of the present invention, there is
provided a method of reproducing information on an optical disc which
has at least one recording layer, the method including reading reflectivity

information in a burst cutting area (BCA) of the recording layer; and
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clanping area is an area t I's pressurize anp

According to an aspect of the present invention, there is provided

an optical disc, comprising: a first recording layer formed on the optical

20  disc; a second recording layer formed on the optical disc, wherein the
first recording layer and a second recording layer each comprise a
clamping area, a burst cutting area (BCA), a lead-in area, and a lead-out
area, wherein the clamping area is an area that is pressurized to clamp
the optical disc, and the BCA is an area in which tracking polarity

25 information and/or reflectivity information is recorded; and a data area
recording user data between the lead-in area and the lead-out area.

Brief Description of the Drawings




the optical disc, and the BCAis an area in which
tracking polarity 25 information and/or reflectivity
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15 the optical disc, according to an aspect of the present invention;

FIG. 6B illustrates the data structure of the BCA of the optical disc,

according to another aspect of the present invention;

FIG. 7 illustrates the data structure of information recorded on the

BCA of the optical disc, according to an aspect of the present invention;

20 FIG. 8 is a flowchart illustrating a method of reproducing data from

the optical disc, according to an aspect of the present invention; and

FIG. 9 is a flowchart illustrating the method of reproducing data
from the optical disc, according to another aspect of the present

invention.
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BRI PP PSR %
cont thel dticabdisc 100, according to an aspect of the present invention,
includes the tracking polarity information and/or the reflectivity
information.

FIG. 2 is a schematic block diagram of an optical disc reproducing

20  apparatus, according to an aspect of the present invention. Referring to
FIG. 2, the reproducing apparatus includes a reading unit 4 and a
controller 5. The reading unit 4 reads the tracking polarity information
and/or the reflectivity information from the BCA on the optical disc 100,
according to an aspect of the present invention, and provides an analysis

25 result indicative thereof to the controller 5. Then, the controlier 5
analyzes the tracking polarity information and/or the reflectivity
information and reproduces user data from the optical disc 100 based on
the analysis result.
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tracking polarity information and/or the reflectivity information is recorded.
The particulars of the optical disc 100, such as a corresponding serial

20  number and manufacturing date, may be further recorded in the BCA B.
A data area in which the user data is recorded, is present between the
lead-in area L/ and the lead-out area LO. If the first recording layers 0 is
formed of a phase change material (PCM), the tracking polarity
information and/or the reflectivity information may be recorded with a

25 pattern of crystalline and/or non-crystalline marks. A method of
recording information in the BCA B is disclosed in Korean Patent
Application No. 2001-47957 entitled “Optical Disc and Methods for
Recording and Reproducing Essential Information of Optical Disc,” also
filed by the present applicant.
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2001- 47957 entitled "Optical Disc and Met hods for
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20 FIGS. 5A and 5B are schematic block diagrams of the optical disc
100, according to still another aspect of the present invention. Referring
to FIGS. 5A and 5B, the first recording layer/ 0 and the second recording
layer £ 1 are formed on the optical disc 100. Each of the first recording
layer £ 0 and the second recording layer/ 1 includes a clamping area C, a

25 lead-in area L/, and a lead-out area LO. The data area in which the
user data is recorded is present between the lead-in area L/ and the
lead-out area LO. The clamping area C, the lead-in area L/, and the
lead-out area LO are the same as those explained with respect to FIG. 3,
and therefore, their descriptions will not be repeated here. According to

30 an aspect of the present invention, the BCA B is formed on the second

recording layer ¢ 1, unlike in FIGS. 4A and 4B in which the BCA B is

9



| ayer.? | are formed on the optical disc 1'00. Each of
the first recording layers 0 and the second recording

wo 200e0227k1 i ncl udes a clanping area C, a 25 | eaPcT/KRa108/402275
LI, and a | ead-out area LO. The data area in which the
user data is recorded is present between the |lead-in

area LI and the |ead-out area LO The cl anping area

C, the lead-in area LI, and the |ead-out area LO are

t he peasendsntthediesterpbm@imeiyer £ 0. rBsgtdsitheBEAB oFIGS. 5A

o1 SR T e o A S
d

o) el B8y T b ger 1

whi cfortriesl @'ctneaahasegzhmgaoﬁa#emz(mmmﬁémww @@aawé

reset on.the first rdin s 0. That s,
Bon. Bromaiqass: ety rmatan B beseeaien wirea patiem of
cl a”EQ@EbIIﬁ’l{eeén@oﬁﬂgnI thfAdmdn@rea LI of the second

recor ayers e second recording layers 1
IS formed of the phase change material (PCM, the
t racki ng otendlusion, thafopticat dise 160 Qfé’ﬂGScﬁAvarIQ/BB is different

I(:P;g{rgﬁ'\t h%gogﬁﬁﬁ%ﬂ;\ 8‘%@[ tﬁ}a H}%B%éés p{q.?:ent in the second

conctaedrding |4y, adttthe dirsttessrdhi91ffer. FI GS. 5A and 5B is
di fferent fr)z)?nthat of FI GS. 4Aa§1,(r?d 4B in that the

BCA Bis present in the second recording | ayer, not

the firstFiG&dllustatespedata sruciue of the BGA of theeeptical disc

L g L B 5t o

Ref eBA| the trackiid=polafity, mfdmwattro@qglr@@)rﬂ@ﬂam they BCA accordlng to
i nfornati on |s recorded in the BCA according

aspetf agpeet Y the psesantimyastiononTh ¢ﬁ@01<mcmlﬁgtypafoamamyn
info

1 groyPideiin RicpattfIBE tidFaBing ddnbl fojgtelfto Rt disc 100.
1 ac kThﬁgtraclgnglsgmi vewvekilike eamSShs:bemdadftdrespondmg right and
correﬁpondl ft sides, which are_ divi ded

wi t He d@n r‘%’t'l? h pRRact & theneenteal pointiej the
bty s A
opt | Fghaldiranges @ccordimg s a dghe of the optical dlSC 100, or physical
characteristics of the recording layer such as the physical characteristics
20 ofapitoratrack. In other words, the polarities of the tracking signal
change from (-) to (+) and (+) to (-) according to the type of the optical
disc 100 or the physical characteristics of the recording layer. The
particulars of the optical disc 100 may be further recorded in the BCA, as

well as the tracking polarity information.

25 FIG. 6B illustrates a data structure of the BCA of the optical disc
100, according to another aspect of the present invention. The tracking
polarity information and/or the reflectivity information is recorded in the
BCA, according to an aspect the present invention. Here, the tracking
polarity information is as described with reference to FIG. 6A. The

30 reflectivity information provides the reflectivity of the optical disc 100,

10



characteristics of the recording |ayer such as the

physical characteristics 20 of a pit or a track. In
worden42mr ds, the polarities of the tracking sPOER2003/002275

change from (-) to (+) and (+) to (-) according to the

type of the optical disc 100 or the physical

characteristics of the recording |layer. The

particulars of the optical disc 100 may be further

r ecomdnieh isra ratie gfahe posvenodld laasr bbamtredlekteddrarnltae irégording

i i on. 25 .Fl G i |1 data structur
of ¢ 10k BB g Bt tafecpSugtortaedenen b dncident on
anot fes rexer@in I8fer! MehE TRty B HaCHbes_Te{b)?oHiﬁQ'fb B type

polarity information and/or the reflectlvi .

i nf oPfiia eptical dissctiQientherphyisical Boarachenissicdiafighe ceaonding
a§pei:atye'fhe present invention. Here, the tracking

pol ari’ty information is as described with reference to
FIG 6A. The 30 reflectivity information provides the

ref | ecti vMeanehhilehtheotpaditng pdizsity iHGkmatidh ¥Pecorded in both the
2004@%&@71} PCI/ KR2003/ 002275 which is a ratio of the
powe PGS @ E'&%rG%éﬁ%GlBeﬂUE@ﬂlé’dhﬁrfgﬂfﬂQtMini@@?ntaE(h@ can be

| aye i.qal disc 100 to the power o e

I ageﬁe é’%%?nm gﬁt on the recording |ayer. The
reflectivity al so changes according to the type of

t he opti chlG.di #usttéesa datasstpithwiecslthe dfoanbation sédotded in the

i . ile, th Ki
0 BE SERE e kD0, SR i, e ey
FI GSinvBAtignd (ABetBIFIGNT $hbilg éé?é%@rfﬁﬂe"éﬁt}ﬁe'%ﬂgﬂg‘faét §Btical

can be recorded if needed. FI ustr at es
st r udisar1®0diaving iwaferordingdayersas stexn in FIGS. 4 anBGA The

or esae<RY bRy oo SqEPoAteR fepollrd ik fstimhe BCA
of tard Brdddrding beRfin<al leaéiné?o(yé@&of‘&‘é BeA ‘_’Ilﬁgst two bits

recording | ayers as shown in Fl( 4 and 5 _
tT acRib@opthesliragking pplaritminfamation aneddeetifiers of tioe tepective

O I B DR e sb 6 B Bhpo are 00,

t he thednforn@tipalisdithtesithaOnigBirb&ing poldrie Mrbfrh&fich &

the rreecgpc?ecc} ilnvtﬁe BCA. If the first two bits b7b0 are 01, the information
indicates that second tracking polarity information is recorded in the BCA.

20 If the first two bits b7b0 are 10, the information indicates that third
tracking polarity information is recorded in the BCA. If the first two bits
b1b0 are 11, the information indicates that fourth tracking polarity
information is recorded in the BCA. Repetitive recording of the
information increases a robustness of the information. Even if an error

25 occurs in one of the repeated recordings, it is possible to read desired
information from the other recordings. The other six bits b7b6b5b4b3b2
provide the information. The bit b2 includes flag information indicaﬁng
whether or not other information, i.e., the particulars of the optical disc
100, is recorded in the BCM. If the bit b2 is 0, the information indicates

30 that the other information is not recorded in the BCM. If the bit b2 is 1,
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information that is repeatedly recorded. If the first
two bits blb0 are 00, the information indicates that

wo poog427iacki ng polarity information is recorBPEOKR2003/002275
the BCA. If the first two bits blb0O are 01, the
information indicates that second tracking polarity
information is recorded in the BCA. 20 If the first
two bits bib0 are 10, the information indicates that
t hi r the infareration ipdicates thait tHeother informstiore sofedeedddin the

t he a 151 fi bits bibOare 11, the ,

i nf ogﬁépi oﬁh‘? F?g? @Z{@é#’%@? reRIGPeM tg?&@ﬁiﬂ@ RRJRER ipfprmation
i nf oBABICaAbE GefiRSPaE esliows: t he BCA. Repetitive

recording of the information increases a robustness

of the information. Even if an error 25 occurs in one

of the rePeBPQdIrBbmsOrlingdayart typedosscbhe recomdaplayer = type
desired information fromthe ddher recordings. The

ot her six bits b7b6b5b4b3b2 provide the information.

The bit b2 00@0udist recaglingifayensttyjos B, sdcord régprding layer =
whet her or not other informatiyps,Ai.e., the

particulars of the optical disc 100, is recorded in

the BCM | f 000€0:Hirkt fdording layidre: satdordrebbaiindg ics 2 ©8e A
30 that the other infor rratT@onye:as not recordedgimrsythet%e

BCM 1f t he0D011:ist iecdidind lbydP=2R06h848&3rHing laver = tvoe B
PCT/ KR2003/ 002275t he inf%rrrygpi on i ndi cates 4 KAt thaPe

of her i nf ponmbiapitel FheALRE datkr iffdrRitioRR hol R oRid i
b7b6b5b4b3 represent the trackrilng pollgri%vbolf %ﬁdrréa(ﬁnotﬁe

and B&A Baddbeipetarities afdhe wekingGigitals félatad toetberfitsinand

I = . ecording l.ayer = t S -
oonote o ng FIRRG 252 3o s BEA. esaitvel). e six bit
r ecobZbIEHBABD is exphirsed 20000010 r HhdPiRS &h@ﬁidf@bﬁ‘ﬁétion,
= second recording |ayer = type A 00011: first

r ecotHfith@s heyeartisliges ehiher enlisielidisg 104 é recorgge irBthe1BCA
Fecor T oMt Popbiglal 0F, Bt HBRdlBlu88 s gt and seconc

t r aclecoglisg tmars aretypleatl the sbbisitd b766b56Yb 35366 @Pressed as
reco‘rggb?(grl ayers are type B and type A respectively,

t he ts
If 1 byte is not enough to express the tracking polarity information,
for example, if the number of recording layers is more than 2, it is

20  possible to express the tracking polarity information using additional bits
in addition to the 1 byte.

When the optical disc 100 is loaded into a disc drive of the optical
disc reproducing apparatus, the disc drive easily accesses leading bytes
of the BCA so as to read the tracking polarity information and/or the

25 reflectivity information. Accordingly, the recording of the tracking polarity
information and/or reflectivity information may begin on the leading bytes
of the BCA.

A method of reproducing the data from the optical disc 100,

according to an aspect of the present invention, will now be described.
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b7b6b5b4b3b2 is expressed as ~000010'. When the ot her

i nformati on, such as the particulars of the optica
waele®e/0400; is recorded in the BCA 15 and bot h PCT/KR2003/002275

polarities of the tracking signals related to the _

first and second recording |ayers are type A the six

bits b7b6b5b4b3b2 is expressed as “~000101'. If 1 byte

is not enough to express the tracking polarlty

i nf ovsemeotioned aboes,dhpldata ttfat i esprodbesd asingehemiéthed is not

the. ta e RiEEobif ejradiing RelenRiniamigoncnd peia eflectivty

bi t s infofmatish téctdé@ it ABCEA BY iR o?ﬂlﬁ.ﬂ dldeer pt 'ﬁ@ egiré&uctlon
100 is loaded into a disc drive o e opti cal

r epr 6l auehgateppan he performeddiatie wheinrecording )andcreﬁmﬂzmg the
| eadi the. . BCA so as to read the tracking
51 2P0 B e

pol ari ®8hd/ or the 25 reflectivity
i nformati on. Accordingly, the recording of the

tracki ng poGas ig ¥ floweharihist@iing 16é afethed |o¢%;br¥5Ub}zS|ng the
| nforrmtl on may begin on the | eading bytes

BCA. da %@%@e&ptm@bﬁ@@ JE&0ngceardingatioaar aarnecttm:f tb@mm\ant

vl raton RREHATH PIEh, M BERran SGE B Ficntop cisc

PCT/ KBQ 09 R/=RI222itfo thasdisedtive bEthealzpreduding apphmatudef FIG, 2,

d th thod is not the user data,
i3t Ehaseis ea.éﬂ%‘ 1581 cmtical pickelbinudashindhe, disc orive reads the

refl %&kngpt rggflrﬁ[FL@éﬁ&{‘frBﬁﬁfWed@éA'd?tﬁ‘e %@ﬁQ%lc{Q&gg At

opti cal reproduction of Su

be pepétivacB( the vémodueingrapipagatas dor #ier dideidiing) pévforms the
FIG 8 is a flowhart

5 dat

1o ERefRo g Pebrieehsat dPodsing tevieny RGO Y. om

t he Pﬁéﬂn@ﬁtorﬂWﬁﬁoGﬁﬁal ?ﬁ&@ﬁgl’ %dtr%cgfhsaérpf%ﬁo&jcetshtﬁe user
present | nvention. errin I 8, at operation
801, datadn a d@tao@madﬁltheloqat]calm@ 180 dadstHet wondd, Ithae optlcal

di sc of the repr.aoduci aratus of FIG

ot opEkY Pefviges the EBEA6Y oty B e B e s ano

di scthéni, Wb dredFivelntrols the optical pickup using the information to
perform the recording or the reproducing of the user data on the optical
disc 100.

20 FIG. 9 is a flowchart illustrating the method of reproducing the
data from the optical disc 100, according to another aspect of the
present invention. Referring FIG. 9, at operation 901, when the optical
disc 100 is loaded into the disc drive of the reproducing apparatus of FIG.
2, at operation 902, the optical pickup included in the disc drive reads

25 reflectivity information from the BCA of the optical disc 100. At
operation 903, the reproducing apparatus (or the disc drive) adjusts the
write/read power of the laser beam using the read reflectivity information
without trial and error, and records or reproduces the user data in the
data area of the optical disc 100. In other words, the optical pickup

30  provides the reflectivity information to the disc drive, and then, the disc
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tracking polarity information fromthe BCA of the

optical disc 100. At operation 803, the reproducing
wappana’us (or the disc drive) perforns the tPEUKR2@3/002275

on the optical disc 100 using the read tracking

polarity information wthout trial and error, and

records or reproduces the user 15 data in a data area

of the optical disc 100. In other words, the optica

pi cldriveprontictethe dietical pikupgising thei informattionrtatiesterendthe

the disc,.drive, and , then he dis rivie contr

opt e8P G R e B i aIal phi: et datd b (R SRR R 408
recordi ng or the reproducing of the user data on the
optical disc 100. 20 FIG 9 is a flowhart

iIIustraqhﬂgqﬁgpAq@%gﬂﬂngf reproducing the data from

the opti ) ordi ng to anot her aspect of

the presgnt, inventi ferri natd o
501, wherfat HES Gt apbhe TECRTG ety ShictmeRbn SFRYG reRBorivit
di sGnfirinégionfis résoraedime BCAG appptisbldisofacEob@ing &) aat

operation 902, the optical pickup. included in the disc
dr i vaspeshattiespresentivegtion: iAgcerdiagivolt is PB%%lP'ﬁéOB%&%P the

t he i i . i .00: . . .

- opr DRI OB BE et ARG RireEyR gt iion withoyt ria
W i tid eadr Radelireefly tduord as esprodace usendatahie a dath area of the
reflectivity information wthout trial and error, and
ec@RliCablisCepr oduces the user data in the data area

of the optical disc 100. In other words, the optica

pi ckup 30 ' | $%Ré Yréser hi KVl Bedghown
T L

PCT/ &2 668¢ 1y, Thwouldibeeappetiated by thosspskited inptheiarpthat
using the informatign.tq.perform.ithe ' oyt he
repr asgMay benpage &y %g?ﬁp%ﬁ W'h@o%ﬁ{eﬁ%ﬁr@dﬁgw {I'SO

| ndusiindidles Rl 4GADt thbinverfndaresddrtomlinichis defined in the
tracking polarity information and/or reflectivity

inf oclaihs anditbeir equivatents.n a BCA of an optical disc
according to an aspect of the present invention.
Accordingly, it is possible to obtain the tracking

polarity information and/or reflectivity information
W t hout trial

14



and error and directly record or reproduce user data

in a data area of the 10 optical disc. A though a few
waspaoizinf the present invention have been shPUWINKR209d/002275

described, it would be appreciated by those skilled in

the art that changes may be made in this aspect

W t hout departing fromthe principles and spirit of

the invention, the scope of which is defined in the

is clai m%&gﬁ%ﬁ%i val ents. 14 WD 2004/ 042711
PCT/ KR200 “is clainmed is: 1. An optical
disc, conprising: ..a clanping area; a lead-in area; 5
a data aIrTEa; a%‘g’ %Dtk?@ngccﬁ?rgpﬂﬁ'ngrea (BCA) between
the cl anpargarapitg #ed; the lead-in area and in which

information regarding the optical disc is recorded,
wher ei n t Adeadrfaiagi on i s read before perform ng

tgacki ng Eraa]téug%egaatn% area. 10 2. The optical disc as

recited in<c , Wherein the information regarding
the opti calbmtsmtiiﬁ? aied BOA) betweeh theasdrphgPareardridithe
information and reflectivity information. 15°3. The

opt i ©A0-Igiagea andripeyhiely lnfﬁrmtmﬁefgardm@ﬁbf @ptinal disc is
trackl ' ' i v L
it orreReF eI N AR oR T PO Pl Byflnd tefoking in
cr ysthel dataearea. non-crystal li ne nmarks. 4. The opti cal

disc of claim2, wherein the recording of the 20

% acking polarity information begins at |eading bytes

in the BGA 5. TﬁE%ﬁ%@élicﬁ adir8Gt inrcﬁQiH §0whBreih #hdn 4.
wherein the tracking polarity informatioh 1S
- r epelaf@rdiationeregadiidg the optical disc is at least one of tracking polarity

information and reflectivity information.

15 3. The optical disc as recited in claim 2, wherein the tracking
polarity information and the reflectivity information are recorded with a

pattern of crystalline or non-crystalline marks.

4. The optical disc of claim 2, wherein the recording of the
20  tracking polarity information begins at leading bytes in the BCA.

5. The optical disc as recited in claim 4, wherein the tracking
polarity information is repeatedly recorded.

25 6. The optical disc as recited in claim 4, wherein the first two
bits of the leading bytes of the tracking polarity information comprise
identifiers of the respective tracking polarity information that is repeatedly
recorded several times, and the other six bits comprise remaining
information of the tracking polarity information.

30
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25 6. The optical disc as recited in claim4, wherein
the first two bits of the | eading bytes of the

w0 e@akiaigl pol arity informati on conprise i dentPET/ER2008/#002275
the respective tracking polarity information that is
repeatedly recorded several tines, and the other six
bits conprise remaining information of the tracking
polarity information. 30 15 WD 2004/ 042711
PCT/ KR2008/ 002217 opficalldisc opciainlb, sitereiofore af ifneGsix bits
wherei n ane_of .the si.x hits conprise flag,informtjon,
+ hat CPRBIES 7189 iEnakeh SiaidnGPRRS etheh Sine? MoRDRida s
I Nt heoRi imthd-BdRe optical disc as recited in claim
7, wherein the other five bits of the six bits

conprise the tracking polarity information that

i nhdicates, a arit.y of. a_tracki L.gnal related t .
cheh Fecobd: g NayeltaRlishabSEEILR GaBL?, whBidh fig biher fve
opt i bigd ofineCsiRrBits ehiptideithe ¢lagkiMglpolagrigiormiafien that indicates
cl anmpi n area, the lead-in area, and the data area

are @ Hy ohadeaskinggignali relpted &y each recardingdayenef the
di sc The optical disc as recited in claim6,
Choraptd dRE bt b B e DG ot the 1rach ng
polarity information are identifiers of the

informati on that are repeat edl_%/ recorded, where if i
the first9two bheoprhealdliss asoecitachia claift dr waerain the clamping

19 50w i 5, S AP o BR g
01, ldyer ofhther opticabdiscndi cates that second tracking

polarity information is recorded in the BCA, if the
first 20 two bits blbO are 10, the information

I ndi cat esq@ hat [ r ' i s RN 0 4 :
0 oot 18t ThEGReAF Sk RaApLer) i BAREITA TR 5 b
o e h1b0 ohthe fradldngrpolasity inficlineattorsatchidenfifterstdi the information

LRk Ay (DL B d 8 1 SR U5 il AbarBED, the
information indicates that first tracking polarity information is recorded in
the BCA, if the first two bits b7b0 are 01, the information indicates that
second tracking polarity information is recorded in the BCA, if the first

20 two bits b7b0 are 10, the information indicates that third tracking polarity
information is recorded in the BCA, or if the first two bits b7b0 are 11, the
information indicates that fourth tracking polarity information is recorded
in the BCA.

25 11.  An optical disc, comprising:
a first recording layer in which a first lead-in area, a first data area,
and a first lead-out area are formed; and
a second recording layer in which a second lead-in area, a second
data area, and a second lead-out area are formed,
30 wherein at least one of the first and second recording layers

comprise a burst cutting area (BCA) in which information regarding the

16



a first recording layer in which a first |ead-in area,
a first data area, and a first |ead-out area are

wo eoomee71and a second recordi ng |ayer in whi chPEI/E&e@am02275
| ead-in area, a second data area, and a second
| ead-out area are fornmed, 30 wherein at | east one of
the first and second recording |ayers conprise a
burst cutting area (BCA) in which information
r egatl)p)illozlgéI disieds ré@or\)}&:lﬁ&g@tl@??drhmd?ﬁfﬁ%%@@%&&_é%for?ing
optica |$C|srecore nd the information is rea
bgf oirackiag frothe firgt apd serond daia a168St i rst and second
data areas. 12. The optical disc as recited in claim
11, wherein the 5 information regarding the optical
di sc i s at1d.eashe mpﬁcalfdlsm as kecitpdpial chaint 1, whém@inrdtd on

oci Plumaopaobcing T el ciseas ot lkadt e draaitg Solarty
| nf offBthiffonadil EdiRcligity Rfdrindtion. | nformation are

recorded with a 1o pattern of crystalline or
non-crystalline marks. 14. The optical disc as recited

in claim rein th recor. f. t tracki .
ol oty 1k or B Pofcels a8 Fetfes Ry y2.eth e fiktracking
BCA. pdiariflGnfoFhfatieRtdriePthettef6ctiity %f@'rrﬁhﬁ&n arbes@irbed Wdth a
trackl ng polarit i nformati on | S repeatedly recorded.

matteromficeystaliing or agnrasystaliveimardsai m 11, wherein
flrst two bits 20 blbO of the tracking polarity
information are identifiers of the information that

are repeatfed| Wh@@@tld@lchlsd\bﬂ&:ltéd ihaif 13 whad@imties
blb0 are 00, the information indicates that first

tr acﬂ@cggil@@péihq tracking pelarity infornatiorobeains iim leadirg Byias in
i f tgﬂ ¢ ASt two bits bib0 are 01, the information

i ndi cat eS that second tracking polarity information

is recorded in the BCA, if the first 25 two bits bi b0
are 10, the information indjicates that third tracki nt_?
polarity 15.  The optical disc of claim 14, wherein the tracking polarity

information is repeatedly recorded.

16.  The optical disc as recited in claim 11, wherein first two bits

20 b7b0 of the tracking polarity information are identifiers of the information
that are repeatedly recorded, where if the first two bits b7b0 are 00, the
information indicates that first tracking polarity information is recorded in
the BCA, if the first two bits b7b0 are 01, the information indicates that
second tracking polarity information is recorded in the BCA, if the first

25  two bits b7b0 are 10, the information indicates that third tracking polarity
information is recorded in the BCA, or if the first two bits b7b0 are 11, the
information indicates that fourth tracking polarity information is recorded
in the BCA.

30 17. A method of recording information on an optical disc

comprising at least one recording layer, the method comprising:
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information is recorded in the BCA or if the first
two bits blb0 are 11, the information indicates that
w0 ouoake7tr acki ng polarity information i s recorPEOKRR2003/002275
the BCA. 30 17. A nethod of recording information on
an optical disc conprising at |east one recording
| ayer, the nmethod conprising: 17 WO 2004/042711
PCT/ KR2003/ 002275 recording at | east one of tracking
gol arity recbatingtat te?asaodero]iéfcﬂaekmg\pdiayritymrhformtibnramidn a
urst cuttjng_area (BCA), of the recordi | ayer. 5 .
18. r&“ﬁﬁ‘i“ﬂ@dﬂfﬁf ”@'ﬁ&da Lfi)c*?lﬁ gt ?WSBQ REES %‘Egh Oéﬂ}/%fﬁqoé%\!ﬂg
disqaé@@ich has at | east one recording | ayer, the
hod ¢

met onprising: reading tracking polarity
information in a burst cutting area (BCA) of the

soror it R Sy Rl 8 Pal i
r esulyhichHHsCatIbX &t ém@fé%@frdmewé?,rﬂmerraeir{o@%rﬁenémg.t he

recording |ayer of the optical disc using the
anal ysi s neading traciiog petasitylinfgrmaiivnon a berst edticigrarea (BCA)

user 1%ﬁta ondthe‘acﬁ)‘gt_i cal] disc. 19. A nethod of

r epr OdEIREOTHISAYELI B on an optical disc 15 which
has at | easdlyAng th& esddiragkihgelarity MormBatsl outputting an
conprising: reading reflectivity information in a

Bur f@f‘aﬁimiﬁ regplbingicatimeAerent nestormitg rackigg i recenrding
o pTe AR SRR 40aelt TR, aRBireparging andlor

ad] uglprddudifg uskr dataddn treachtipangiscof a | aser 20 beam
using the analysis result, and recording or

reproducing user data on the optical disc. 20. An
cont ol I er'Sor eat OB ERBALHS infRiHRElRdiban Bptcal isc
inf owhighi s atdbastnshe rfdoedihg Vayey, thefraetrid compasidg:
reading reflectivity information in a burst cutting area (BCA) of the
recording layer; and
analyzing the read reflectivity information, outputting an analysis
result indicative thereof, adjusting the write or read power of a laser
20 beam using the analysis result, and recording or reproducing user data

on the optical disc.

20. An optical disc recording apparatus, comprising:
a controller creating at least one of tracking polarity information
25  and reflectivity information; and
a recording unit recording the at least one of tracking information
and reflecitivity information created by the controller in a burst cutting

area (BCA) of an optical disc.

30 21. An optical disc reproducing apparatus, comprising:
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a recording unit recording the at | east one of

tracking information and reflectivity information
w@ee@anexiiby the controller in a burst cutting PEIr/ER2003/002275

(BCA) of an optical disc. 30 21. An optical disc

reproduci ng apparatus, conprising: 18 WO 2004/042711

PCT/ KR2003/ 002275 a reading unit reading at |east one

of tracking polarity information and reflectivity

i nf or mat i eneédiom umitreadingcattieastorar ebtrddady ﬁofar'mylinformation

e

opti cal isc: and a controller analyzing t )
bt of o tctiiiu By Relien i Ryt arees( iAo an pgtica
an afgkyghg result indicative thereof, and recording

or reproducing user data on the optical disc using

t he anal ygicontrolien analgzng Are mioincatiordiesd), by thepreiasiinggunit and

fi di I . th tical djsc; 10
= s cBBlRIFRERT ey sRShuh ety ¥nertng. Bt Feeardincse:
wher ﬁéc??o@th‘@ngfuiséﬁﬁafae@r@fﬁié BbtidzA YR Wfg ﬁ'léﬁﬁglggis result.
recordi ng |ayer each conprise a clanping area, a

burst cutting area (BCA), a lead-in area, and a
the clamping area is an area

ltﬁg?_iogt p%%';gﬁﬁﬂ?@‘g{c&&g?’aﬁ%ﬂp?ﬂ g'opti cal disc, and

the BCA i & fipst racedinglaybi flinfedasikintoplattidey 15
i nformation and/or reflectivity information is
Fecor ded; @ §/E0RC Reaidingdayerdesnad oy theaptidat disbewhersin the

opt i LSF el dayahd d8eehd ieciti G &t dolfiriss 2
20 relanpingigrdageeburssclittingede® {BEAD @ kadca8a, and a lead-out

mat eri al PCI\(% gnd the tracking polarity information
and/ e Wberein the Clampipgiaieaisan @eea thatis perssedzedie plamp

. i - Gl I ]i ; .
5P eBifical dbYahd e BE AR AHRIT bk
tshe istaroradion2ihd/ecafldctigtyl informationfio remstdefl; andphase

change materjal (PCM and the tracking polarity
inforrrati%ﬁa{c?n@r rech 'rﬂ%f‘ﬁ%rc@@t@ilieyfwﬁﬁﬁé‘?%ﬁa%w grea and the

recogdgbut area.

23.  The optical disc as recited in claim 22, wherein the first
20  recording layer is formed of a phase change material (PCM) and the
tracking polarity information and/or the reflectivity information is recorded

with a pattern of crystalline and/or non-crystalline marks.

24.  The optical disc as recited in claim 22, wherein the second
25 recording layer is formed of a phase change material (PCM) and the
tracking polarity information and/or the reflectivity information is recorded

with a pattern of crystalline and/or non-crystalline marks.
25.  The optical disc as recited in claim 22, wherein the

30 clamping area is circular band shaped and formed in an inner portion of
the optical disc.
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with a pattern of crystalline and/or non-crystalline

mar ks. 25. The optical disc as recited in claim22,
wob@reia1it he 30 clanping area is circul ar bandPGIERe@3/002275

and formed in an inner portion of the optical disc.

19 WO 2004/ 042711 PCT/ KR2003/ 002275 26. The optica

disc as recited in claim?22, wherein a serial nunber

and manufacturing date corresponding to the optica

disc are recorded in the BCA. 5 27. The optical disc

as recited.in aim22 wherein.the BCAB is forned .

on the fi lgét r?@@r%t'ﬁal11'39é‘ls.reﬁ'ée.&fhéa%?izcw?’eéﬁ’@@ sgyial

reci | :

ot parhich shiahEh Facuthf G418 cogsBotipiia hitns SptIAITRKG are

reci reaprded it tienB€A, wherein first two bits blbO of

tge tracking polarity information are identifiers of

the information that are repeatedly recorded, where

i1 the Tippl tWaelidiieabdiBa88citd irf f8int 22! WhEFTRhEBCA B

indicates that first tracking polarity information is

r ecotsdeamid on the fissinecordingdayerr st two bits blbO are

01, the information indicates that second tracking

polarity information is recorded in the BCA, if the

first twegbit ¥hbHpficardisé Qs rebited M GERRRROWHERSH %76 BEA B

that third tracking polarit information Is recorded

it t isdomprd csrthersecaadireeeidingleyer.ts b 1 bO are 11,

the 20 information indicates that fourth tracking

polarity information is recorded in the BCA 20

29.  The optical disc as recited in claim 22, wherein first two bits
b1b0 of the tracking polarity information are identifiers of the information
that are repeatedly recorded, where if the first two bits b7b0 are 00, the

15 information indicates that first tracking polarity information is recorded in
the BCA, if the first two bits b7b0 are 01, the information indicates that
second tracking polarity information is recorded in the BCA, if the first
two bits b7b0 are 10, the information indicates that third tracking polarity
information is recorded in the BCA, or if the first two bits b7b0 are 11, the

20 information indicates that fourth tracking polarity information is recorded -
in the BCA.
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