OPTI CAL. DI SC-HAVI NG . TRACKI:NG' POLARI'TY |.NFORMATI ON,.. .AND APPARATUSES
'AND' METHODS FCR RECORDI NGgAND REPRODUCI NG USER DATAWON THE SAME s
Technical Field The preS#ht invention relates to Moptical disc,
and nore -particularly, -to an optical -di sc -havi.ng. at. .| east one
recording layer, and apparatuses and net hods for recording and -
reproduci ng data on t]g : rt Compact discs :
(CDs) and digital verts5 'Fl@é@@?shm) éﬁ&ép%ﬁ}) oINFARMATION,
of data storage nedi a.AND AFPERATUSESSANSWMETHODS FOR ﬂeg:%méw
a recording |ayer of a read-only optical disc an recorded by

changi ng a phase of a phase BF HEINGUSER PAWA ON THE SAVEecor di ng
| ayer of a rewitable optical disc which is covered with-the PCM A
pi ckup, which i-s included in an optical disc reproducing apparatus,

det écts a preéi sdegbpicalifdeldof a track in which the user data is
recorded, receives a |laser beamreflected fromthe track, and reads
the 20 user data frondhépresaskinvimtion refstes @l oftival disbeariti flowp uses

to detect a positj f ,a _desired . track is called a tracking signal.
The tracking E i ghéhﬁﬂllagy,égtagiqpét&aﬂmﬁq]ﬁ%w%a lgast angrecardinglangs aag

plurality of I|ighpparatsieyiaft mSRbYS forT8ERHME B Henicasel Q%?é'b \gnal s
are generated fromlights received by the rgesp_ecif-)i ve Inl‘gg t rgc?ba(?vi ng

‘parts, and then, *#RE signals are 25 added together or subtracted from
each other. The tracking signal curves like an S-shape and right and

|.e{t sides ofiot hBatkgrelidwartsi gnal, which are divided with respect to
a_central point of the tracking signal, have opposite polarities. .1

The pol arities. of thoolf ek e B VRSP HSSHL el (590 L0
most popular types of data storage media. In general, user data is
recorded on pits of a recording layer of a read-only optical disc and
recorded by changing a phase of a phase changé_ 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 preéisé position of a frack in which the user data is
recorded, receives a laser beam reflected from the track, and reads the

20 userdafa fr_om the laser beam. A signal that the pickup uses to detect a

) pos‘rtion 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 signaf

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.




‘the optical disc or physical characteristics of the recording |ayer

on the optical disc, SU% A as the physical charactgéstlcs of "the pit S

“or the frack. ‘In other W s, 't'he "pol arities of thea¥racking signal”
change from(-) to (+) - 5.and.from(+) to.(-) according to the type.
of optical disc or the physical characteristics of the recordi ng

I Ther ef wh d int

comient i onal opti cal e BORERG B itSsiond ShotunAccdlug 1 age of
determ nes the ptheoptical dﬁc@rbh?@&!l&ﬁa?‘dﬁ‘@hc@ﬁf%é'r@ém@m@ 18¥drUn th
detects the p03|t|f)n of the tra which the user data’is recorge

based 10 on the BBIGH diSg; Sugas ytslﬁ@] eharpctgdsticsiof Hin piher thedack.
That is, the comveihkr aBAls, @RS hoiaktial &Qhé%&ﬁﬁy%@ﬁ ?r?ai@%%%ﬁ ﬁ%gﬂ

considerable time in detectlngthe olarit |gn
bef ore readi n§ tA&d fr@ﬁb#)a@(ﬁacmrdmﬁg tim@ty@mf@pacaidmahe lpbp\smél t he

user data. Mean f e a

of a power of :"'gh%r%gt eﬁgggéﬁgéﬁ% llnéé% eet? fﬁg%#@ﬁe V&E@g‘h lfbif’rls
of the opti cal dl@dedmtommemnabbpﬁd:mdimeprddee:ﬁglalppaﬂﬁ@é tﬁé' t he
recordi ng | ayer.

ect.i vi al.so d on_.th pe of
optical disc or {aggarswstieg%nnm%%&fé larity §’? Bgﬁ?c nosigna f@lﬁg'@?ﬁﬁ a®yer ,
and therefore, taetectzrmem;bsmaaloftmpﬁramh vﬂ*h&ﬁtﬂe%@?é&fé‘a@@e Jfﬁ?écﬁ E’éé’éﬁ
detects the reflecém%/ [é(}@/@m{; al and 20 error. Disclosure o

I nvention The®pr88 readsdie yeer data fiom taltragks cThatdsa thai ch
i.nf or mation regagshvaationd HpBtiltdy cﬁﬁf(;é k
@Iectlw ty is. 25 eJaS| I J/ﬁr ecos':ﬁr?:fezgmM %@P%{ge&ses an 'deq’ ods
for recording an@fn?é‘bﬁgmﬁng@ammtmﬁmng@gwrmmré\ddadimgmﬁ

aspects and/or agyg Lﬁ??%ﬁﬁ?‘%w‘&\%@!{@f%ﬁ&ﬂﬁnof gdgiﬁ?”h in part

in the description ious from
the description, or may be | earned by practice of the I nvention. 2
According to an aspeddeanwhilee ageRensivity oftheraptioal disdis meratis op aowde &t

15 the laser beam reflected from the recording Iayer of the optical disc to
the power of the laser bgam incident on the recording layer. The
reflectivity also depends on the typé of optical disc or the physical
characteristics of the recording tayer, and therefore, the conventional

optical disc reproducing apparatus detects the reflectivity by trial and
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 leamed by practice of the invention.




.an optical disc including.d clanping area;.a |ead-in @kea;, a data
area; and a burst cutti ngé ea (BCA) which is presengy between the
clanping "area and the Tea®in area and ih which inf tion W
regarding the optical .s disc is recorded, wherein the information is
read before performng tracking in the data area. According to an

optoal disc 15 at 1 edstonns 8an et o HeEs A ol RRP T 7 Prapied

reflectivity inf oamrapilcmhdlsamt]mdhag hrmﬁpmg apsd; &y lehy-ih BfeRy: ARidt® Araynd
the 10 reflect|V|t | nforrra{tJ on ﬁ%@ chﬁésthh aqpattern of

crystalline or 6#?”6‘-?% 'ﬁglqrﬁ% pregenPetyesn the glamping

the present lnver@mamndttheléa@qﬂraieag @fin whieh r‘ifbﬁfﬁiﬂd}g k
i nf or mati on b%(gl ns at |eading bytes i'n'the BCA and. re@% &ﬁ%{% ?ptlcal

recor ded. c oviaF i§geEerdan. whkein th@f'"@ﬁ@%ﬁ%@éﬁ@d bﬁfmﬁtpeo‘n[mmgr st
two bits of the 483eHJe thybigs fkat Ne tracking polarity informtion
include identifiers off the respective tracking polari ty information
that is repeatedly recorded several times, and other six bits

i ncl ude remai ni ng i nf dyosardirghtoogn ﬁWCthﬁ@mrﬁ$Wanﬁlby ﬂlafuufnrraaﬁ“mn

20 According to

bits includes fl aa i n?aor r?g{qn%gﬁ%%tg S?;Qﬁ@ﬂxﬁ@iﬁﬁ’aﬁﬁ 'PP Srmation
information is ragbefedivity infoenmBon, aaddhet hlaclm@ﬁmlaﬁﬂyvlﬁfobmhﬁomén@ 1))
six bits inclyde .tracki ng. pol arit n mat i on t di cates a
pal arity of aH)t ra{%ﬁgﬁg}%frﬁ?\@f&'c’gérﬁf‘%ﬁx d@ﬁéﬁ Radledr 8 ﬁ@sﬁaﬂlﬁér‘”of t he
Qp}l cal disc. 2s nsreaystbllige markglot her aspect of the present

i nvention, there is provided an optical disc including a first
recording layer in WhICh flrst | ea n ar a first data area,
and a first |ead-out 5\58% f%}?%oﬁ‘cg%@eé’re%eéﬁmﬁnp%égﬁ|r?@f¢'§9é’tf

in which a secondhé eadkm@ polagity inforAatien dediat at Ie%ﬁﬁ‘@ bﬁ@glrﬂhé%‘@ﬂgnd is

| ead-out area are fo r’rg wherein at | east one of
epeate ly'recorded.

15 According to an aspect of the present invention, first two bits of
the leading By‘tes of the tracking polarnty information include identifiers of
the respective tracking polarity information that is repeatedly recorded
several times, and other six bits include remaining information of the
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 o another aspect of the presenf 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

3




4. first. and second recording tayers includes a. burst cui{ing area
{ (BCA), in which informatjon regarding the optical gisc is recorded,
‘and 'the inforrmation’i’s id bef ore 'perfornming tra ng'in the first -
.and second data areas. s According to an aspect of the present
i nvention, the information regarding the optical disc is at |east
one of tracking le ar i t%/ Information and reflectivity information,

and the tracking and %POPﬂfWFQ@V%H]C{Hﬁ’QS arlafsleytitiing erpa (BCA), in
information are n@feH Mechwitbh ré’gfﬂﬁfrfg%@oﬁficéi@%%ti@te%ddt?(ﬁee&%nd the

non-crystalline marks. 10 According~to ah aspect r esent

i nvention, the rddferagtinn isread hefore pettorming trhaking in theffostatd setobdgi ns
in | eading bytes 4.b, %,lé% BCA and is repeatedly recorded. According to
yet anot her aspect o tﬁé present invention, there is provided a

met hod of recording information on an optical disc that has at 15

| east one recérding | Apeerdingrie amsspedt ofrtbe pdisent inventish, tige AffoineaBh

2 burst cutting Tearplek b Blee ¥ abrel o FhiRsnTRaERmgEghon
still another aspedtrefidctiviteinforaseion, amyBettRRingpaeaty irfornRatdA ARfha
met hod of reproduci ng . nf Prma_i on _on an optical disc which 20 has at
| east one recordi“ﬁtecﬁgb'e'ln,orfrﬁ OR Bt RFOrded Wi A gatemarhifgysteliek ohg

polarity i nformanbatrystalindiiasits. cutting area (BCA) of the recording
| ayer, and analyzing the read tracking polarity information,
"outputting an_ analysis result indicative thereof, performng

{racking in tfe recor F‘Ffbrg'ngzi?éf‘ aspeshf thy presant avertians theyraceeding of
anal ysi s result,ﬂ@ﬁamﬁf SlaAY o RidrERE i 1BSdi i
optical disc. Accordin % S{H?I]I ano{tgg&aspegta&gya?ktg@gég%ée)ﬁ@%d s
i nvention, therereppateglyigceededs met hod of reproduci ng information on
an optical disc which has at |east one recording | ayer, the nethod

i ncl udi ng readi ng ref AQsdrétb iy vet HM SRRt d i id
ey L1, fading Tl ha: ayegr}, yet; e 08Bt dithé pRiht intdhfid M h&ase
provided a miethod of recording information on an optical disc that has at

15 least one recording layer, the method including recording at least one of

tracking polarity information and reflectivity information in a burst cutting

area (BCA) of the recording layer.

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 cufting 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 Treproducing 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

4




M and reflectivity information cr at

w 4 S analyzing the reflectivity information and out putttng an anal ysis
B result indicative thereof gadjusting the wite or regd power of a

B | asér beam ‘usi'ng thé anal WA's iesult, “and recordiig W reproducing

@l user data on the optical disc. s According to'still another aspect
of the present invention, there is provided an optical disc

§ recording apparatys in a controller creating at |east one of
¥ tracking polarity? |‘ﬂ¥%‘?9réle| rshecivily indermationandyoutputtiog antanelysisaasulh

ecording uni t 1 cRaingERRA AR CEUTIOL, HEAGKANS or I TRLED",

cont

cuffing area (BCASiRg theranglisicesulli and recOrdmg:mr:éprtgiubmgSjsd'Ham Ber
aspect of the pr faby age/ent ilon, there is provided an optical disc

§ reproduci ng appar at us |nclud|ng a reading unit reading at |east one
of tracking polarity information and reflectivity information froma
burst cutting f%rea (Béapoufingio siifitEnctier dispect ofttek ﬁre%énﬁﬂ?éﬁt@n' fHere is

anal yzing the inf n.r the reading unit a out putting an
anal ysis result Fﬂél ca‘ij goé)pfﬁ% ag%cfrecgrrqg]gr ﬁﬁ”ﬁd}"%‘l‘gngé’ ggﬁﬁ"’ng
user data on the @edatmgaét l@hﬁ@nufdfﬂﬁcklhgp@l&ﬁhyﬁfo?m%ﬁéh'%hd r@f‘?é“dﬁ(/ ”9 to
an aspect of the R{gese I nvention, there is provided an opti

f disc, conprising'M&PFYLE angd @oregPiing uikrecpiting thegat leass Oogtqférabklngo
disc; a second r qgffbtich &y %ﬂeﬁﬂfamﬂoﬁrﬂaﬁ&?cﬁgfédc@ tgggc?ﬁtroﬂg]} h & Blirst

the J first recording layer _and a Seco recor
mprise a d‘&rrpW&’”&r%ﬁa (BCHYpEan eplical digcar ea (BCA) a lead-in area,
3’;}1 a lead-out area, wherein the clanping area is an area that is

pressurized to danp ABSorERMgi16 kil Qhéﬂier% OBf’th%ﬁEfx‘eéC‘?nt%\{e%rSﬁ‘ fldre is

whi ch tracking polarity 25 i'nformation a refle
information is r&EMeRdan aatical disatrapredueing epparatisigclusien ml&mhrtgemmeen

the lead-in areagifnd Qﬁeﬁ@tatﬂ]e kR polarity information and reflectivity
information from a burst cutting area (BCA) of an optical disc, and a
15 controller analyzing the information read by the reading unit and
outputting an analysis result indicative thereof, and re.cording or
reproducing user data on the oplical disc using the analysis result.

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 optica! disc, wherein the
Q 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, whgrein 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 reéorded; and a data area
recording user data between the lead-in area and the lead-out area.

Brief Description of the Drawings




Brief Descri ptlon of the Draw ngs 5 The above and/ ot het ot her aspect.s
and advant ages of the pr ent i nvention will becong 1more appar ent by
describing in detail "a"spa “thereof " with réferren™®to 't he” attacthed”
drawings in which: FIG. 1 is a schematic bl ock di agram of .an opti cal .
disc recording s apparat us, according to an aspect of the present-

i nvention; FIG 2 is ITB.tI bl ock di agram of an optical disc
reproduci ng appar at u YE G @W%%ﬂerﬁ?@éﬁ%ﬁdqqﬁ’én efithe present
invention; FIG SnWé?rati@n&ﬁlhE@aim&th Q8kpaY

according to an aspect of regenF w?@gg ?%%nbg{blﬁ%t%gésﬂéﬁand

4B are schematic BP@@EWﬁhé%fﬁmeéMhm@ﬂmdcmwnﬂgsm whizbcor di ng to
anot her aspect of the present invention; FIGS. 5A and 5B are

schematic bl ock di agr g o 4 e ngifc | SLI

anot her aspect of the pr esent%ﬁ&%ﬁicﬁgélcwéé%\a ﬁ&ﬁ}% gt%gsregorgg]@a
structure of & baPPEraus.tEcAgrdingta rBmRecbof thepredemt ipventian; di sc,
according to an aspect of the present invention; FIG 68 illustrates

the data structure of fjhe BCARLIAE bﬁ)&:tk'(ﬁgé{ﬁé &%q ?q% f ngPégpfpﬁgC!ng

anot her aspect of the present 1nvention

data structure ofappafabmsr@mcmﬂ!ngetocarm‘enhoﬂthe pré3@at ivehtien;opt i cal
di-sc, according to an aspect of the present invention; 20 FI G 8is

a flowchart illustrat FRS s TNGMRE DR RS Ot At eomdie

optlcal di sc, according to an aspec
FLG 9 is a fIowd:dnantaspetttmftheapneagnt:heenfbhhod of reprodum ng data
m the optical disc, according to another aspect of the present

-invention. 25,6 FIGS. 4A and 4B are schematic block diagrams of the optical disc

according to another aspect of the present invention;

FIGS. 5A and 5B are schematic block diagrams of the optical disc
according to still another aspect of the present invention;

FIG. 6A illustrates a data structure of a burst cutting area (BCA) of
15 the optical disc, according to an aspect of the présent invention:

FIG 6B illustrates the data structure of the BCA of the optical disc,
according to another aspect of the present invention;

O FIG. 7 lllustrates the data structure of information recorded on the
BCA of the opfical 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. 9is a flowchart illustrating the method of reproducing data
from the optical disc, according to another aspect of the present
invention.




3 Best rmde for carry| ng out the Inventlon Ref erence vlex now be rrade
In detail to the present pects of the present mE‘ntlon exanpl es
of "'which are il'lustrated t he acconpanyi'ng ‘draw Ngs, wherein |ike
reference nunerals refer to the like elenents s throeughout. The
aspects are described belowin order to explain the present

i nvention by referri o _the flguresh FIG 1 is a schematic bl ock

di agram of an opt¥E€ e or cagypgiogbihedryentionus, according to an
aspect of the present |nvent|on Referring to FIG 1, the recording
apparatus includes a r%?fﬁmpﬂ@’“bﬁ%’ be ragde in desaitiorthe present aspects of thed

i nformation regar&b@&ﬁn\%ﬂhgﬁ' é%ai%eé‘ot\ﬁfﬁfgﬁ IIIE!#%@E in AU & g@@}!mg

reflectivity of an optical I'ng area
the optical disc ctrewmgshwhemm fikest teéereﬁcesnmaeﬂs teiier forthe like tleptents

ding th ki nd/ or_the, refl t
of 'the oA ary RS ebell R SRERS Y adhREe BN RorBEls S b ng

polarity 15 |nfOrmkerﬁﬁnmﬁoﬁdbﬁdr@féﬁmgtbxtheﬂ@@rre@ﬁtlOn on the BCA
Thus, the BCA of the optical disc 100, according to an aspect of the

present invention, es t r.a oI ari i nformati on and/ or
the reflectivity inf %ﬁﬁaﬁ%ﬁws‘r’}lﬂ‘@“%‘?g‘g dagremeaksn eplifabeisc dpeririag of
an optical disc rapaestus,sgordfy ﬁmlﬁé eb‘éofﬁﬁctﬁéﬁrﬂ%ﬁéﬁttéﬂ Rerfindb
the present i nvegél on. Referrjng 2, the reproducing

appar at us i ncl ude<C T’@Sd??@diﬁ'ﬁl%Ppﬁf%%‘%luééﬁtarfép@@tn%umfmémﬂ@adl ng
l reads fohe don@eliérBidretsrd 1hﬁ6rlhaflélﬂ%ﬁ tﬂigngrﬁ%ofg?r%!gng signal

Iect|V|ty|nformat|onfromt e I'sC
accordl ng to an &&dta Gflechidtyof égeltﬁ’tlcalmim‘m&)@n aéznsztmm;tmgchfeaaﬁcm

anal ysis 25 resul | r 1 Then, the
controller 5 ana yﬂz-lggjpt%ﬁél rac‘ﬂ?ngﬂ%o Qﬁ’]ﬁbﬁ: QC&E%{e%abg 'Q?%Pé‘r t he
reflectivity i nffegardtngdhe@nta.msepfrtbdmmekmgsgnadamdiof themeflbetivitp of o)
disc 100 based orgg gy ?t{ea}e\égtdﬁné Lexﬁit'lltréchds at least one of tracking polarity

15 information and reflectivity information on the BCA. Thus, the BCA of
the optical disc 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
26 apparatus, according fo an aspect of the present invention. Referring to
O 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 controller 5
analyzes the tracking polarity irtfonnation and/or the reflectivity
information and reproduces user data from the optical disc 100 based on
the analysis resuilt.



‘The recordi ng apparatus of~EFIG | is an appar at us useﬁ [ n a :
mastering process by a dis ‘manuf act urer.” The reprodUCi ng apparat us
—of Fl G 27 s ranapparat us “teproduce the tracking Rgarity”
information .and/or the reflectivity information, not the user data,
fromthe BCA. 5 Thus, the reproducing apparatus of FIG 2 can be
-included in both the optlcal di sc recordi ng apparatus and the ‘
optical disc reproduci hgre@@@a@@pagraba@fﬁ@ i fiean appanaticst ised iofa the

The user data on ThacteRreaRtd 4 dRmNFRehRe B Bt dhniotl

bl ock di agr am of ofﬁlﬁ(ﬁisimedpmhmt% idfeprocmedhe tragkihg p@mnq.s‘hﬁtﬁinafﬁbnt he
present invention Feferrl n I rst recordi ntg | a ere 0
2B il

is formed on the r g re&lre WO@AO”‘?‘%@W i"F’E{he ysee gats: frgm

i ncl udes a cl arrprmgsath@ae&odwag%gﬁan%xusaoﬂmedz Ican%qactuééd memﬂh%he
| ead-out area LO The cl anping area IS an area IS 1S

pressurized by aOEF'%HFﬁ?de?‘HGl“Q WR@F@% apd the ﬁliﬂﬁaﬂ ﬁ@mewrpdaﬂ;lngl sc
100. In general

formed in an |nr?ePQ%8%?é§r%h§ ﬁ%%’%@"‘lc@o bﬁiﬁsgc%(}%q%ﬁrﬁg@&?gﬁ?l S an
area in which theamedmw*ngnpetqdmg;onrmroduangdmamf/drata phthe optical
reflectivity inf kLB lxon i s recorded. The particulars of the optical
di sc 100, such as a cofresponding serial 20 nunber and manufacturing
date, may be further recorded in the BCA B. A data area in which the
@(zr dat a i s Becor dedflG. 8 ipresbamatie bloskdizgnam of theapticahdscd®0ll and

| ead- out are .| f ecor di | ayere is for of
‘phase change nat gfzébgpmbﬁ%bpeas% ts?“fa\%f?{%?&“g%i"%'%?l y R%E?FBP F@g&
and/ or the refl| edtstvedoydinglayentdisionmey ohehes eptid eibcioh ’ﬁheﬁ%t

attern of crystalline and/ n-crystalline rks. A nmet hod
Iroecordl ng i nfgr migGosng Féb B@i"qgs %giﬁmgiﬂgc?srﬁﬁ » KB *'P'&Pgﬂ'f' area

Appl i cation No. Zp%iad"a718§&-oﬁf‘étefa|@@ 'ﬁ%td:lét% n(g ?@fé d\%rlaa(i’ﬁatf@r

Recordi ng and Rep roduci ng- Essenti al | nforna tical D sc,
also filed By t ﬁ@Sﬁ\d@@%@y aplsmpiagtool in order to clamp the optical disc 100. In

general, the clamping area C is circular band shaped .and formed in an

inner portion of the optical disc 100. The BCA B is an area in which the
trécking 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
S lead-in area LI and the lead-out area LO. If the first recording layer£ Qs

formed of a phase change material (PCM), the tracking polarity
information and/or the reflectivity information may be recorded with a

25 pattemn of crystalling 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.



- 8 FIGS 4A and 413 are- schematlc bl ock di agrans -of the optlcal di sC

100, "according to another, aspect of the present invgption.” Referri ng'

frﬁ' FI GSTZ4Aand 4B, thegg st recording layert 0 Ta~second
recording . layer!. | are forned.on.the aptical. disc. 100.._Each of the
first recording s layer! 0 and the second recording |ayer! | includes

the'clanping area C, _the |ead-in-area LI, and the | ead:-out area LO
The data area in whi cRIGR-Hé Fnsk4B ars schematisdivdkcdiagrams ofgbaoptical isen

the | ead-in areaqpp, Mr&:ﬁto éﬁgeﬁéf‘feg Stdh éﬁrgs@ﬂ?mﬁ%ﬁﬁtﬁm‘l ng{e?érﬁﬁﬁgo

the lead-in area LI, and are the sane as
expl ai ned with rEL@Sc‘%AaGd #Bdhedirstirecedingtlayeré Dame, a séeimd recording

descriptions w | ~ ’ epe her Furt.her, _the Bis

present between h’@'? Tg?rﬁ)ﬁjﬁﬁ‘g gh tﬁ(ﬁilfiﬁgtlpéadlz?a" 9?’5%@“8?‘3“{%
first recordi ng tayeefd aid ttiﬁﬂgedohd%wﬂlnl%y%frfffmdhfﬂé%ftﬁ&tdé?ﬁ ag%%c
t he reflect|V|t§1|nforrrat|on|s recorded in the B, according to

an aspect of th eleaddhaready ] e leadreutripa il gth§ dsita erra Bpvhichal
manuf act Ui ng dars b Tt R IRLE MesSHeflodHARIEadtFalodly apg gre
first recording legderutaged KOf of medaoiping srea $h dse lealdain geeantt, entidhe

Tt o mati on rmy R0 A8 SR E® e e 30 et Blestat i st i .
“and/ or the non- caydﬂﬂrbﬁormthmrﬂascnﬁﬁor@x@ﬁno’éﬁew}:ﬂaﬁ&i e, isfi—hﬁﬁ@ﬁgfe
-block diagrans o t|c I 0 accor to Stl anot her
Qect of gt he prégé\ﬁ et b@ﬁ"e%tlhgr‘%?rﬂ@”glabeq:a&' d B legiincasea dih ef
first recording trRymet reBoranth lﬁ%e&ecmﬁ@trbgﬁ@ gbiaity .hmahoh 2RRr the
formed on the optical ,diisc 100. Each of I rst ‘recording |ayer!

and the second rEFEFdnPaTalian it resesdediindhe B ARpasrprding 4o en aspedt
lead-in area LI, ofmd éﬁ?ée‘ﬁ?ﬁw@%orﬁr %\A/gngrtlc-ﬂﬂa‘?s ﬂ?ﬁ% SHtRa &ibc ‘I’E’Pbc&ghﬁ%

user data i s recorde s present between t I'n area
| ead- out ar eds the'm@e@l)@ndjnmgew@amerah@theaadnuﬁachnmg date, raaydhehe

';ad out area LOahe: [8RATE aiSsERIs e I%Blf?étqggo%‘ngqa %S Forkia

the phase chan_gg material (PCM), the tracking polarity information
and/or the reflectivity information may be recorded with the pattem of the
crystalline and/or the non-crystaliine marks.

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. 5Aand 5B, the first recording layer £ 0 and the second recording
tayer£ 1 are formed on the optical disc 100. Each of the first recording
layer£ 0 and the second recording layer£ 1 inclﬁdes 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 Li and the
lead-outarea LO. The clamping area C, the lead-in area L/, and the
* tead-out area LO are the same as those explained with respect td FIG. 3,
aﬁd therefore, their descriptions will not be repeated here. According to
.30 "anaspect 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

g



and therefore, their descriptions will not be repeated\here
According to 30 an aspect ﬂ t he present |nvent|on € BCABis
“fornmed ont'he second recaging |ayer! "I, unlike in GS. 4A and 4B
in which the SCAB is 9 present on the flrst recording |ayers 0. That
is, the BCA B of FIGS. 5A and 5B is present between the clanping

area C and the | ead- H} netﬁ of the second recordin ayers 1.
t he second recor HTASET&) §ff5t|r%°°r¢‘694@@f69 t%tﬁﬂaéh%Bg}*aﬂ@éFiﬁSEﬁAal

(PCM, the tracki
i nformation-may bﬁewrigg%?%ﬂgg&meﬁn%%a tde@ﬂpgp aFécgr ﬁq% %adaWa"i‘rS? b
non-crystal | i ne rAithe se¢andreneiding !eyerfﬂhelfcblpe seainddiesordiiilapér /M i6S.

5A and 5B is dlff of F in that the BCA
Bis present in tﬁ@%‘%%%ﬁr?gf%rpf”‘%%(?ba"%%m%sf@ WF?‘E%EFF‘F'QQ PPEEBF di ng
layer. 10 FI Gs 6Anfolhatid o efectivitirfoshatiohiiaebe feddiGeBivth @f pdtfadn of
optical disc 100, 93%[ ord| ng to an aspect of the present |nvent|on

Referring to FI GOV ?ﬁ%dlgfﬁ%‘kpﬁ’étﬁymedﬂ?ﬂ@ information is recorded
in the BCA, according to an aspect of the present invention. The

tracking polarity mfmwwwm @ﬁ@&pﬁ@drsbqoselfﬁreeywkna%%;!'shﬁféférﬂg
signal related t hﬁ@?Ptl cal disc 100. is The track I ng signal curves

like an S shape Kohdt/hang #B1ir thabthe BEAR isipfesentiim thshsenoed
di vided wi th reSI@@é‘drdb@ lé}@ rﬁﬁ'f'ﬁ fitst Flé?:'o?c?mﬂ]a\e/e tracking signal,

have opposite polarities.” The po arity o tracki ng signal

élﬁnges according to Eé@g\s of the-optical disc 100, or physical
haracteristils of th Hentrades %19@15 siuchira of thecB GAS thebptical disc

characteristics a@ooac@rdnhg @n %F{aérﬁ%'\‘thé g%%‘? ve\)?fﬁpﬁs Rgéikegrmp 5G4

pol arities of thetracm % change
(-) according toﬁﬁh&qwmﬂmm‘ymfomaﬂon lellrmardﬂﬂmahetﬂmmm@

opt1 cal di sc 100 mesPE it RlsREp M Shon e REOkRK BB Glarmaen: ne

tracking polarit prowdesrthatpolamty @'&hEltra_cklﬁ@ signBletated ﬁ‘ﬁth% &fstical disc 100.

structure of ;the 'ﬁ%o‘trgckntlgh SigR L8 1S S-shape and corresponding right and
left sides, which are divided with respect to the central point of the
tracking signal, have opposite polarities. The polarity of the tracking
signal changes according to a type of the optical disc 100, or physical
characteristics of the recording layer such as the physical charaeteﬁstics

20 ofapitoratrack. Inother words, the polarities of the tracking signal
change from (-} to (+) and (+) fo (-) according fo 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 trécking polarity information.

25 FIG, 6B illustrates a data structure of the BCA of the optical disc
100, according 1o 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 fo FiG. 6A. Ti-:e

30 reﬂectii'ity information provides the reflectivity of the opticat disc 100,
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100, according to another aspect of the present inveption. The
tracking polarity i nforrr%jjon and/ or the reflectivig‘i nformation is
recorded in tthe " BCA, acc I'ng to an aspect t'he pregent invention. -
Here, the tracking. polarity information is as described with
reference to FIG 6A. The so reflectivity information provides the
reflectivity of the optical disc 100, 10 which is a ratio of the
power of a | aser Yhehisadielieef B povrnal Rdaserdwam rrilectegyieam e raverding

optical disc 100 NGl :
recordi ng | ayer. 4 hgbf@f I gct | b@%@qgﬁgdoﬁgﬂ)r%ggﬁﬂgggé i ng "?oﬂ’cfieremp{)pe
of the optical ditkretodiing layhe ghyseiteiivithalsachengest aasrdifig tdithe type

recording 5 | ayer | L e frackin olarity.infaornmation is
recorded in bothofhﬂegeﬁg&élg? 1@@8@&%&’3’3}%’ %i%‘?aﬁﬂ%ﬁlcﬁrﬂf&? freording
reflectivity bnftayemati on can be recorded if needed. FIG 7
illustrates a data structure of the infornation recorded in the i o

BCA of the optical disgc 10 cordi.ng to.an aspect of the present
i nvention. In detail ,&Eﬁwg%e'gﬁ%ﬁggﬂ?g@'ﬁﬁgl 'B%Sg‘aﬁ%'sgwrﬂﬁgt‘% oth the
optical disc 1080rvifTRIGSMBAIRAGE]ibRgchiR ke fefRStinyaMdmnBtiéh & bd and

5. The tracking polarity information is repeatedly recorded four
times in the BCArg‘é)ﬁ‘gecmée?@%%rdi ng begins at |eading bytes of the

BCA. First two bits 15 blb0 of the tracking polarity information are

identifiers of the resiEetivgratddd aamsthueiuré bfthd iifonPBESH RtoYded in the
If the first two bits bibO are 00, the information .

recor ded. . S :

(nli cat es thd? t Pyotithe orticy dissi 190 egeardinerteraniasnestsof theptasest in
the BCA. |f the fivbatiord. Won Bitad, ﬁ'd?@ﬁbﬁs%e%a@lé Bf ReBEA Mthe optical
i ndi cates that second tracking polarity information Is recor&ecPl n
the BCA. 20 I|f t#scffpdhavingdweireeordingdayare agehowndn Fi3Sr4rand &n The

e Ben, "2 P PR PRI b0 TR ARy g IR e B
i ndi cates that fenodthe trecaclngbeging at ieagingibyfesrafdhé BEA. s Firectvodsits i n
the BCA RED% | tb¥€o E)Ft?lgrtpgcﬂ%gogolén@information are identifiers of the respective
information that is repeatedly recorded. If the first twb bits b7b0 are 00,
the information indicates that first tracking polarity information is
recorded in the BCA. If the first two bits 5100 are 01, the information
indicates that second tracking polarity information is recorded in the BCA.
20 If the first fwo 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

r,\\
L/

information increases a robustness of the information. Even if an error
25 occeurs in one of the repeated recordings, it is possible to read desired
information from the other recordings. The other six bifs b7b6b5b4b3b2
provide the information. The bit b2 includes flag information indica%ing
whether or not other information, i.e., the particulars of the optical disc
100, is recorded in the BCM. If the bit 52 is 0, the information indicates
36 that the other information is not recorded inthe BCM. [fthe bit b2is 1,
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|nfornat|on |ncreases a robustness of t he |nfornat|on"Even if an- -
error 25 occurs in-ane of the repeated recordlngs ii i s possible tq_'

“Fead desiTed ™ TATOF it i onerom the other recordi ngs gne ot her six

.bits b7b6b5b4b3b2.. provi de the information...The bit b2 includes flag .. . .

i'nformation |nd|cat|ng whet'her or not ot her information 'i.e., t he

parti culars of t ecorded in t he
bit b2 is O, theqﬁ% orma iOSﬂhﬁ?g%te%ﬁ?egéh%B h@ﬁgp’orm?é[ogt!s]éeccir ‘P €ion
is not recorded |BCMheTlﬁ3Mts b?b&ﬁﬁ)élbm*e[i}asér&tﬂeh'aé{&n? 8lakifyf iRfdrRation
I ndi cates that the oth or,mat j is recorded in e B The bits
b7b6b5b4b3 repre?é'ﬁ’t Qwow%rlty information and can be
defined as foll ows: 00000 f| rst recording |ayer = type A, second
recording layer = type0oso:BirG86srdirly aydr = 966 AdE

second recordisng layer = type A 00 103% ggt red(S:kgjrdc??ﬁr&?3‘5lr aﬁlﬁp@r%e
second recording |ayer- = type A 00011: first recording |ayer =
second recording |ayer GDU[ME)ﬁrsBredQLds C%féyépétyﬁbseaéé‘c%nd\f@é‘d}dﬁw Qaﬂé rher
information is not recorded in the B the polarities o
tracking signals related to the first an second recordi ng | ayers

are type B and type A, owmmw@d;ommgh@e?%éebhare&?&ﬁ@%%%péﬁ

expressed as' 000010'. Wien the other Information, such™as

particul ars of the optuowﬁdrmré&ﬁdm SayeP eQde Fatordl r ESysd
both polarities of the tracking signa ?s related to theﬁ?%%t antglEp

_';e)(;ond recondi ng | ayEolsmsﬁaece mnﬁthetdﬁﬁershﬁ@ﬁbhﬁ@ EWW@@’@% thé
ex

d 0 t enough t
¥ acki ng pol ar i (PP e PR of e g sieia RISt e fop and

-recording | ayer s seSorthregoidiitlagersidre 't)g:e?@ aﬁ@%ﬁie@d\ ereéﬁ’ecﬁ?&@ & il s

tracki ng polarlt%bnformatlon usi ng ditional bits 1n addition
the | byte. 7b6b5b4b3b2 is expressed as ‘000010, When the other :nfon'nanon

such as the particulars of the optical disc 100, is recorded in the BCA

15 and both polarities of the tracking signals related to the first and second
recording layers'are type A, the six bits b7b6b5b4b3b2 is expressed as
‘000101,

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 bolarity 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 s0 as fo read the tracking polarity information and/or the

25 reflectivity information. Accordingly, the recording of the tracking polarity
information and/or feﬂectiv_ity information may begin on the feading 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.

12
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\When the optical disc 100.i'S:|oaded into a disc drivesaf the optical .
di sc reproduci ng apparatus, ot he disc drive easily accegses | eading
“bytes of the BCA s0'as to ad the tracking polarity formati on”
and/or the 25 reflectivity information. Accordingly, the recording of
the tracking polarity information and/or reflectivity information

may begin on the ' t,h . A method qf reproducing
the data fromt hehg%?%@fépg%%&ver%? da%ctggﬁairﬁ@'g‘ﬁﬂc Us{eg g methodys not
present inventi onthewsetr datawbbetheerkinggsblaritg AdnaBAtdrantdne kR vikhe
data that is repro?uceg u&qr;)ggt he nmethod is not the user data, but

the tracking pol affYP3RRSPIREFGM @RGP the eplical Hisst1iOp: t yhe reproduction
i nformati on recorgeshichiiats B&f\behetdenof i ' :
reproduction of such data can t?g per?orm%%%eaﬁ%?g@gﬁ%?%%m%@e
reproduci ng the Yseigiata i dafareraadata area. FIG 8 is a flowchart

il lustrating the method of reproducing the data fromthe opti cal

di sc 100, according t | ' rring
fo FIG B, af operationcBor fapachi ISRl methdl GElrPRy I

into the disc dri @@acﬁr_rom e epsioabdiac 180, agepaling tesarnispectof the praseart
operaton 502  begghul sl P L SR A dlendt S huspigadt e

.J tracking polarity I nformati
100. At oper ati otD(BBIpadauentoshealismdrivg efinarairoduding aphfatisy At v e)

perfornms the _tr i on opti.cal .disc 100 usi t he read
t /rﬁacki ng pol at' tf/acc l%lp ?%Pﬁaeidﬁgtne\ﬂq'ﬁ%ﬁm Up; 13§ U(ge;fﬁméﬁgg#s,c Hivg reedsings
ar,/)reproduces t herasking ptattqirdoimationdeém tHs BEAQST thdepfil ifsd!108i SAt
100. In other words, the ﬁt i cal i ckup provides the trackin

polarity infor na_t‘?ﬂ?ﬁat!%' §0rs g ERPreviGieg aprIatup erthe dise diived pa?fov@s the
ocording or Lhe anng il OrEpARIISSIF00 DG HR K2 ARkTBEIA o'
100. information without trial and error, and records or reproduces the user
15 datain a data area of the optical disc 100. In other words, the optical
pickup provides the tracking polarity information to the disc drive, and
then, the disc drive controls 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
‘»3 | 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 802, 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 esor, and records or reproduces the user data in the
data area of the op’éical disc 100. In other words, the optical pickup
provides the reflectivity information to the disc drive, and then, the disc

[#]
=]
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20.FIG. 9 is a flowchart _i l:-Tustrating the met hod of '_r ébgrodum ng t he o

data fromthe optical disg 100, according to anothergaspect of the
'bféseht'iﬁvehtidn.”FbTerréig'FPGJ 9, "at” opération’9 when the 7
optical disc 100 is |oaded into the disc drive of the reproducing

apparatus of FIG 2, at operation 902, the optical pickup included

in the disc driveg [N 0 tion framthe BCA of
the optical disc 1 ‘%%Ergégggfpg?%ﬁ@)(&édsp\gg[ﬁ%?%?ﬁﬂﬁrﬁa P BHF‘%%S
(or the disc dri vepordifigusttbe réprodueing ef theadsep datrorpthet diftichipgiss 1gam
using the read reflectivity information wthout trial and error, and

records or reproduces the user data in the data area of the optical
di sc 100. In other wor!dﬁi t?z oPtiggl pi ckup 30 provides the
reflectivity informtt S I drive, and then, the disc 13
drive controls the optical pickup using the jnformation to perform
the recordi ng or _thep}ségsﬁﬁé’fé%( ﬁgo‘fﬂ" trf“%'@”@l?@’la”_ﬁ’df‘@r@@t@'hén regtgctivity
di sc 100. | ndustinforhathipisireadiibd fva Bo%oﬁherﬁ&;sﬂcgﬁalisé%‘!&ﬁingﬁé% | ng

polarity information and/or reflectivity information s ré&corded in
a BCA of an opti @sPeehaldhepresent inyertionanAseprdinglyolt is pessiie eabtain the

i nvention. Accor g} noldrn iRl i0, [ ing. ..
polarity infor nnﬁdgghgr?g;%nﬁ rﬁg% l ecﬂ?ﬁ\?ﬁ 'fi {/oqir%c?ﬂr’r& 'Hg’f{"ﬁtt'?ﬁﬁ‘ﬁ‘b"ﬁ‘rﬁ"ai
and error and di re8gareresdgirgciy recerst oreprmduse usdrtizaiin aalatab e s25faRe
of the 10 opfi cydiisfse Al though a few aspects of the present
i_avention have begn shown - and described, it would be appreciated by
{hbse skilled in the art that changes may be made in this aspect

vviht hout dep?r ;[NIh ng fr oAithough @féima‘sppr?mofahdlpmﬁanit tnvgﬁﬁc?}rhﬁa‘i@u@éﬁ $vn
the scope o i i j i 15. i and their
equi val ents. 14 gtd%lss c%dgﬁgrved 'q é? %Epreg@?%%b%se(ﬁkgla i BigAt hatg:

changes may be made in this aspect without departing from the

principles and spirit of the invention, the scope of which is defined in the
15 claims and their equivalents.

('ﬁ\
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4 a clarrpl ng area; a Iead inarea; s a data ar ea; and a"iaurst cuttlng
~area (BCA betwee_n t'he cl gnpi ng area and the - 1 ead- area and in-
—Wwhi ‘ch i nf ormation Tegar digg the optical. disc s ""eé
the information.is read before performng tracking in. the data area..
i0 2. The optical disc as recited in claim1, wherein t he
i.nformation regarding the optical disc is at |east one of. tracking
polarity informationvandis&kingsdivity information. is 3." The optical
_disc as recited in claim?2, wherein the tracking polarity

i nformati on and the I‘Qf|€CAh\dpﬁ&aIId'§‘CObmbhgﬂ are recorded with a
pattern of crystalline or non-crystalline marks 4. The optical disc
of claim2, wherein tR&S3BRIBEANSR of the 20 tracking polarity

i nf or mat i on begi ns at |l§§cﬂinﬂa§ bytes in the BCA. 5. The opti-cal disc
as recited in claim4, ereinthe tracking polarity information is
't epeat edl y reéor ded. asiatﬁarenhenrd)pt ical disc as recited in claim 4,

wherein the first two t f the tracki
polarity information Cg%{r)%tﬁ:gg ng; %%%w?gw%w# %PS]%&?M? ﬁ?&"{fﬁgém ng
pol arity i nfor matéashintarad and in wpmat;ﬁdkmatldretygadﬁﬁb f#rveptiehl disRs, and
et 15" ot o bSO SRR it A BIER S roirs
one of the six bttﬁé;datgqgr@gl se flag information that indicates whether

other information is recorded in the BCA. 5 8. The optical disc:as
: 5:|ted in cll8im7, wherein the other five

2. The optical disc as recited in claim 1, wherein the

information regarding the opticé! 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 a_'nd the reflectivity information are recorded with a
pattern of crystalline or non-crystalline marks.

4. The opticai 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 thefirst 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

15
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bits of the six bits conprise the tracking polarity ifformation that
indicates a polarity of a gracking signal related to each recording
| ayer "of “t'he optical disc. 9. The opti cal “di'sc as’ ited in cltaim
1, wherein the clanping area, the lead-in area, and the data area
are formed in each recording Ilayer of the optical disc. 10. The

optical disc as recitegd in i awherein first two bits s bibO
of the tracking pol ar ?t y i Eﬁ%F%Rg%ﬁﬁ&'?ca‘%é:?q"a‘eétwfﬁrgpé’"&fﬁtth%S‘X bits

i nformation t hatcoaeisedipganfeehytisrenat Bekatedtheh@hbf othbeinfdilioh o
bits bi bO are 00, ion indicates that first tracking

thg Ln&or

pol arity informafPEHIsdMUEFHWRd in the BCA if the first two bits
bi bO are 01, the information indicates that second tracking polarity
information is recorded in_the BCA if the first 20 two bits bThO are
10, the inforfation ifdi cafBg opheal disgiasorecitedtini alrjmpdl windrein the other five

information is regeueesd 4 | ' bits _blhO are
11, the information ?%déldgg%tggorﬁﬁﬁ%e %uﬁ%‘ﬁ%%ﬁtﬁy%ﬁﬁ%ﬂq aPidicafls
information is ré&qmiay of afrackisgBlghal Glated to Aacte padoedihg tHyee of the

conprising: a fi rofﬁ{icef%gs%;di ng layer in which a first lead-in area, a
first data area, c‘ irst |ead-out area are formed; and a second

recording layer in which a second |lead-in area, a second data area,
and a second | ead-out_ area_are 30 wherein at | east one of the

_ £ %orged, Whe ) 1 .
first and sed8nd recovdi ng!PagRica! disg s esitedinisiainy 1, whereingha claamping

(BCA) in which i afe, oW ic8-i 863, nBdné Beta drBa ¥ idifleddh 28 ch Secarding.
regorded, and the information is read before performng tracking®in

the first and set®RuottheLriicgldisc.12. The optical disc as recited in
claim1l, wherein the 5 information regarding the optical disc is at
| east one of tracking (;)ol arity information and reflectivity

i nformati on. 10.  The optical disc as recited in claim 6, wherein first two bits

15 b1b0 of the tracking polarity information are identifiers of the information
that are repeatedly recorded, where if the first two bits b1b0 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, i 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 b760 are 11,‘the
information indicates that fourth tracking polarity information is recorded

O in the BCA.

25 11.  An optical disc, comprising:
a first recording léyer in which a first lead-in area, a first data area,
and a first lead-out area are formed; and
a second recording layer Iin which a sec;ond 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
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13. The optical disc as recited in claim12, wherein the tracking
polarity information and the reflectivity information are recorded
with a 10 pattern of crystalline or non-crystalline marks. 14. The
optical disc as recited in claim 13, wherein the recording of the
tracking polarity informati on begins in |leading bytes in the BCA 15
15. The optical disc of claim14, wherein the tracking polarity ‘
information LS, \ re : ical  Hsc as recited
in claiml11, b%céfcﬂé?cﬁ]&f%o}éc{edt%f@?ﬁorﬂ%o%ﬁﬁ%g@g%éftﬁ%epeﬁp g@ﬂ?ng polarity
i nfor mat i on Haekingdeihs firsteind segordiats aeas.nati on that are repeatedly
recorded, where if the first two bits blbO are 00, the information
indicates that first tracki n%ﬁol ari teé information is recorded in
algli |

the BCA, if the filPst Therrirelgissasaeeied imalaim He WhATEHHREL i on i ndi cat es
t hat _seCQHdan?drﬁq%mgmlr%ﬁhé ¥pticAf Béd 8kt @Bstloﬁero_eﬁmquaw he BCA, if
the first 25 two bits blbO are 10, the information indicates that
third tracki igPrpatien andrefiechyilriRmMaPN s recorded in the BCA, or if
the first two bits blbO are 11, the information indicates that
fourth tracking polarity inforpation js, recorde i.n.the BCA. 30 17.
An optical disc réor dT%gopQBﬂéFSgt%sr?C'@gﬁ%?'?'ﬂ {%:Wq'ﬁreé’btr??rt@f’lf’%?
creating at beasty ifftithabn hfidkireRecpalyanfoimation b reesidenwitaad

reflecti [gty i for#nat%aﬁr and a rna@ordi nﬁ unit recording the at |east
one of t 1AckPHET AFSYSIINEH "OBRESFIFEIE )i ty i nformation created by
the controller in a burst cutting 17 area (BCA) of an optical disc.

h%daﬁf{@?r\r\ih%i'é?rgfhea readi ng unit
y I ni or 5

18. An optical di repr oduci i
readi ng at | east 3%‘e o] et?pa'gﬂlir}%sﬁaa%g?e{% t mat on and
reflectivi tyrdcnfdingaftiieackingmokaritninfstmagiontbiegigs i leadit@oys 6f an -
opti cal the BCA.
15
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  b1b0 of the tracking polarity information are identifiers of the information
that are repeatedly recorded, where if the first two bits 67b0 are 00, the
information indicates that first tracking polarity information is recorded in
the BCA, if the first two bits 5760 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 {racking 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.  An optical disc recording apparatus, comprising:l
a controller creating at least one of tracking potarity information
and reflectivity information; and
. a recording unit recording the at least one of tracking information
and reflectivity information created by the controller in a burst cutting
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di sc; and a controller analyzing the information read by the reading
unit and outputting an analysis result indicative thereof, and
recordi ng or reproducing user data on the optical disc using the
analysis result. 10 19. An optical disc, conprising: a first
recording layer fornmed on the optical disc; a second recording |ayer
formed on the optical disc, wherein the first recording |ayer and a

second recorgl%%ga}):ﬁy&r ne(%ggalgggpri se a 15 clanping area, a burst
,cale

cutting area -1n area, and a |l ead-out area, wherein the
clanping area is an area that is pressurized to clanp the opti cal

disc, and the BCA{gs % B5A didt r8BicAlcitd Q@Qrms,%ehnﬁﬁéihgf i nformation

and/or reflectivity information is recorded; and a data area
recordi ng user da® eeadingwal reading atdangt ene of tragking RolamHY infergafiedd- out

area. 20.5 ThenPRb&Rky RickRaftsh F¢ hbakt bitind a8 BOA) oMaaBticalt he fir st
recording layer is formed of a phase change material (PCM and the

tracki ng pol @fFt3di nf ormati on and/or the reflectivity information is

recorded 25 W th gcHidie dhalking tesihirhatih raadlbpihe heattiny rsitaaldl | ne
marks. 21. The optical disc as recited in claj . wherein the

: > Ieclt m1
second recoPdPHYng &y apalysis resylivadicaive thesAds N LRENGRI Mt eri al  (PCM
and the trapdprdtlicinglusér daya oriherofiBidal aisc asidg e drialysiseéduttct i vi ty

informati nis recorded 30 with a pattern of crystalline and/or
non-crystalline marks. 22. The optical disc as recited in claim19,
wherein the clanmpd.ng A epticekdisd, cauprisingdand shaped and fornmed in an

B R L
correspondi ng to &bkeconptrécadingliager fanmeed on the optical disc, wherein the
first recording layer and a second recording layer each comprise a
15  clamping area, a burst cutting area (BCA), a iead-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
information and/or reflectivity information is recorded; and
a data area recording user data between the lead-in area and the

20  lead-out area.

20. The optical disc as recited in claim 19, wherein the first
recording layer is formed of a phase change material (PCM) and the
tracking polarity information and/or the reflectivity information is recorded

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

21.  The optical disc as recited in claim 19, wherein the second
recording layer is formed of a phase change material (PCM) and the
tracking polarity information and/or the reflectivity information is recorded

30 with a pattern of crystalline and/or non-crystalline marks.
22.  The optical disc as recited in claim 19, wherein the

clamping area is circular band shaped and formed in an inner portion of

the optical disc.
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recorded in the BCA. 5 24. The optical disc as recited in claim 19,
wherein the BCA B is fornmed on the first recording layer. 25. The
optical disc as recited in claim19, wherein the BCAB is forned on
the second recording layer. 10 26. The optical disc as recited in
claim19, wherein first two bits bibO of the tracking polarity
information are identifiers of the information that are repeatedly

recorded, where i4s thepf pﬁ%aéh}églagiré%ﬁegﬂrp%iﬁﬁr@, QBerelPserlaf Or mati on

i ndicates that first tracki arity information is recorded in 15
the BCA, if fuiebdriandmanyigctyringdafe isoresnending ta he optifabAi§asi®n i ndi cat es
that secondghbRelingeBelharity information is recorded in the BCA if
the first two bits blbO are 10, the information indicates that third
tracking polarity information is recorded in the BCA, or if the

first twg bits blpO armebbticd ARc ab Mced® da@m 19)dheriree BTALB f ourt h

tracking polarity inforpation js recorded 20 in the BCA 19
is formed on the first recording layer.

25. The optical disc as recited in claim 19, wherein the BCA B
is formed on the second recording layer.
10
26. The optical disc as recited in claim 19, 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 57b0 are 00, the
information indicates that first tracking polarity information is recorded in
15  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 57b0 are 11, the
information indicates that fourth tracking polarity information is recorded
20 inthe BCA.
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