METHODS FOR RECORDI NG AND REPRODUCI NG USER DATA ON AN OPTI CAL DI SC s
Jechnical Field  : The’ present invention relates to_ an optical
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I ckup, which is included in an optical disc reproducing appar at us,
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O 10  Background Art

Compact discs (CDs) and digital versatile discs (DVDs) are the
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, detepts a preéisé position of a frack in which the user data is
recorded, receives a laser beam reflected from the track, and reads the

n 20 userdata from the laser beam. A signal that the pickup uses to detecta

‘\) posmon 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 signai

curves like an S-shape and right and left sides of the tracking signal,
whrch are divided with respect to a central point of the tracking s:gna!
have opposite polarities.




The polarities of the tracking signal change according to a type of
he optical disc or -physical- characteristics of the recording |ayer
h the optical disc, such'as thé physical characteristics of the pit
r- t he track.~In other- vvo&“-the -pot ari-ti-es—of- the%racki ng si-gnal-
hange from(-) to (+) 5 and from(+) to (-) according to the type of
ptical disc or the phy5|cal characteristics of the recording |ayer.
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efl ectivity by tbh%eé&ﬁn@ﬁarﬁﬁe@&sm@&%}' SgifrPhalile THERIL R

he present invention provides an optica
@ ding a pol ar FP&VG@flO'aallOPﬁ@lﬂwg fsmrgdm:ngiamamtuaspe’idsarzjnsMetab!e S.
5°¢a

sily recogni ggfdind R r.reco and
eproduci ng i nfor mat |'%n8{oén t% %?o Oﬁﬂg%@%%%gﬂefoﬁﬁ% %gl%ﬁd/ or
dvant ages of t heupegidata.itegrely telayisg eeepioduttioniaf theauger datal he
escription which follows and, in part, wll be obvious fromthe

escription, or nmay b%éﬁﬁﬁﬁi@da Ryl Tdfﬁ?e &Jﬁc&hﬂﬁ{e‘éer%é 8 3 BowerQ

ccording to an aspect of the’ present i nvent
ptical disc ilfcl B lReer deashsiiegedfren the recosding layar efthe apm disatea;

nd a burst cul || f @ired of BehscHbslh ihSuBISHINL sl R %,h f ampi ng

rea and the | ead- |n area_ and ormation Teyar

ptical - , reflectivity also depends on the type of optical disc or the physxcal
characteristics of the recording layer, and therefore, the conventional
optical disc reproducing apparatus detects the reflectivity by frial and

20 ermorn

an

() Disclo'su re of the Invention

The present invention provides an optical disc from which
information regardirfg 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.




5 disc is recorded, wherein the information is read before performng

racking in the data area. . According to an aspeet of the

resent invention, the inforpation regarding the opti‘cal disc is at
east ~one of "tracking pol'"arén;' irnformati en and-refl e@vity
nformati on, and the tracking polarity information and the to
eflectivity information are recorded with a pattern of crystalline

r non-crystalline marks,. . Accor di to an aspect of the present
nvention, the recordi %08?:’"}9&8 %W%Q%P%?TV“YW‘B?HE‘F@%PB%’gieﬁs

t |eading bytes ianbpicabibc metlidirg 4 e k@cﬁrya;raﬂgggﬂegreaggf}g@grg%ng
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ytes of the track?‘?‘fga%&ﬁs Fyting area WEIChii Breggat hedwaen fheclameingt he
espective tracki ngrepaindrthé ieatind afdFRHndaR whithlinfofmaRiaabading the ophided
everal tinmes, and,other six bits include renmaining information o

he tracking pol ar P S TREGFAEMWSReIn Sepniamalion israad helgepperforaing he
resent invention, traskihgdh thd@atsiaxedi ts includes flag Information that
ndi cat es whether other information is recorded in the SCA and The
ther five bits of the ,six bits in ce e tracki n%,pol arit

clu h g 1Ly

nformation that indi Cécggrdgggglagﬂspﬁq&ﬁ RIESERMGNEPRytag Infematien t o
ach recording | ayegaafingtthe opfidal dRb islhideast 3hAGEBEEHIRPPS LR RIbNHtion
spect of the prese‘_g]t ipn\%entj n %here iE PYO\li ded an optical disc
ncluding a first FECEIANE 1“%5{@3 1P 3R tRH racking Relarty injorrpationand tae
irst data area arfectivity Bforinatich et reddi@ad Aith of RiteRlor @pdaBnsgeond
egt}rdi ng | ayer in_whi cr{a@nsec nd | ead-in area, a second data area,
nd-a

second | ead-"BUFCEFRUAE or med, wherein at | east one of the 3
irst and second recording layers includes a burst cutting area
BCA), in which infor mittardingégan dispert bhtheqpesanainvehtion, it fce6@iriest,

nd the i nfornati i , rformn racking i.n the first
nd second dat a a?ﬂ% gréc%ﬁgagolgu%?r{fgmﬁ)aet'lon%egms%t }ea%mg byges in the §CA and is
repeatedly recorded.

15 According to an aspect of the present invention, first two bits of
the leading Bytes of the tracking polarity information include identifiers of
the respective tracking polarity information that is repeatedly recorded
several fimes, 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 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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S5According to an aspect of the present invention, the information
regarding the optical disc is at |east one of tracking polarity
#nformati on and refléctivity information, and the tracking polarity
nf ormation-and-the reftedgvity information are r@rded wi-t-h.a
attern of crystalline or non-crystalline marks. 10According to an
spect of the present invention, the recording of the tracking
olarity information begins in |leading bytes in the BOA and is
epeat edl y recor defdst and secopd sesolinglayersyrtiudesat iest astrecdrea{BCAR in

resent invention,whiBe ok Siti ' of. recordin
nformati on on an _o%tgingg?d%iﬂgépét@r?at g%g? %@@’%&%ﬁmﬁ%& Fg%‘?%i ng
ayer, the nethod INQENaRMY reattbrfdierneriarmingdsickiog én thic firstanidisegond
olarity i nfornatidg@ag;%&refl ectivity information in a burst cutting
rea (SCA) of the recording |ayer. According to still another

spect of the present invention, there is provided a nethod of
epr oduci ng i nfor mat i oACEdRE togniaspect of the nubsarth iventiars that infeemstioone

ecording |ayer, tgadRiGNeL of | h ' | N larity .
nformation in a bru%it cu_t_t?g%gggg%@%qgﬁg?ﬁ@%?&&ﬁrﬁﬁ'qq "M and
nal yzi ng the readndradegtingy iprmetiery and the ratkingpolarity idrnatign and the
nal ysts result ingi&ati ; ' ki I.n.the
ecording | ayer of the l(%?ﬁfégg?ﬁﬁfés% r%gtl{r{jlgé Wﬁ@g£%§§§1$+€cg¥sé{]mq?r and
ecordi ng or 25 rdpncuftalling meks. data on the optical disc.

ccording to still another aspect of the present invention, there is

/i ded tfpod of kG | ' | gl gl ich
rpvj ded a netfeod of rREEREHE SN é%é&ﬂ%b?&eéléﬁtc ?'Bﬁ'ﬁ)‘%l ﬁ% gg?é}rgﬁ)gmé?' ¢

as-at |east one recording |ayer, the nethod _
ef l ectivity infoltRireding prlanty ifermation bealys iy leadipgtmes dl thelBCA and is

ecording |ayer; agsbafedifdcorded.

According to yet another aspect of the present invention, there is
provided a method 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
A 20 has atleast one recording layer, .the method including reading tracking
’ polarity information in a burst cuiting 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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analyzing the reflectivity information and outputting an analysis

aser beamusing the analysis result, and recording or ireproduci ng
mser--data on the optiecal -~di-e.~5Aceor‘di~ng to-sti-ll--a her---aspeect. of - - ..
he present invention, there is provided an optical disc recording
M pparatus including a controller creating at |east one of tracking
golarity information and reflectivity information; and a recording
Bnit recording thearAlyZingtse refiestidly inforroitiangaricndudputting am agalgsis result
eflectivity infor ' : ntroller in urst ro
ftutting area (SCA ﬁg{‘ég}% tﬁ%@?&%@;u@ﬁ%@% it of et &ieﬁﬁﬁ?g* Sgf pgm
not her aspect of W3iRg {heavslysisiresuingnd recotdiey or repraauovi deer dHia ORtL 2l
i sc reproduci ng Lagiys including a reading unit reading at |east
bne of tracking polarity Information and reflectivity information
mroma burst cutting area (BCA) of an optical disc, and a 15
ontrol | er anal¥zi ng t hecordingrteratil anotheraspbet of e presstitdaventibn, therd is

put putti ng an anal psis Fogeral ' er eof nd recordi ng or

8 epr oduci ng user c%{? 425%%5?%%&03%??%;?&# 'g%gé]%e}r %SE'}?Z”G@?%? §%’?t§’“?gsul t
ficcording to an aspediinget leastons elteckingmotmty informttien and RABEWI ded an
Dptical disc, co b S SR LI : ' .ayer formed on the,
Bptical 20 disc; ng“&’?&%_ﬁ’é" ?%%%rrél rﬁ%ﬁggbgk&g@r"ﬁ%g‘eﬁ%ﬁo%?ﬁté%ﬂk'”&i sc,
fherein the first infegoationend reffentivignidfarmatoroadatedtyrtdé banttoNeen L85
gonprise a cl appi G#AhSRea %r&%n%§%€%lﬁg§car ea (SCA), a lead-in area,

n@a | ead- out area, erelin t'he ¢l area is an area that is
ressurized to danp the optical disc, and the BCA is an area in which
racking polarity 25 i fAF¥¢iag fvstliamather asedat of thiewireserit irfventio, trare iss
ecorded; and a datevididam &l didQ ; the lead-in
hrea and t he Iead?gut_ ar ea.‘ﬁBri e% @@P’ngéﬁagﬁsmguﬂbg%rﬁ@@ng unit

reading at least one of tracking 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 recording or

repreducing 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 optical disc, wherein the
O 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, whg—:rein 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 Drawinas

esult indicative thereof, adjusting the wite or read power of a =~ 7"



.The above andfother other aspects and advantages of the present

i hereof wWith reference to the ‘attached drawi ngs in whi¢h:

& |G- 1 i s-a-schematic bl 0% di-agr am-of- an- oept-i cal (ee -reeordi ng--5 - -
ippar at us, _according to an aspect of the present invention;

F1G 2 is a schematic block diagramof an optical -di sc reproducing
ippar at us, according tqQ an aspect of the present invention; - Fl a

b i s a schematic bl ock 'die@gP¥eRRA/other ofer asnect and, advaotagds g theqprasent
; t of th t bl ock
spect o e pr esiﬂ{?énﬂoﬂ\éﬁﬂﬁédéﬂle lﬁbr%r%)%‘rbér@'gg %edr% ng;s‘ﬁ%% arﬁg%s'pgﬁté oc

i agranms of the optical disc, accor to a
br esent i nvent i on: thereof with raferenge torihe B8achad d;’a‘hngaun whhhnck di agr ams
Ibf the optical disc according to still another aspect of the present

nventi on: FIF(g. 1@93'§ché‘§1§f1@5]@§k é]agcco @érf %”&G‘é{g’ s Ofed %g@t?gr ;E

rutting area(BCA) of 15 the optical disc 0 an as
% he present i nvent3RhRralus, accorging;to gmappeai of thetnsesenh iveatian; st r uct ur e
fpf the BOA of the optical disc, according to another aspect of t he

bresent i nvention: Fl@@:s%sbhérﬁﬁﬁd@b&@dlh nfleit SIcHAdM & i
g nf or mati on recorded 0 the op tl%‘{% di sc&; accc;r c{ucmg

fispect of the pre@ﬁ?’ﬁ%éﬁ%ﬁ?@?%'rcﬁ@eow@e@wammon,| lustrating

h met hod of reproducing data fromthe optical disc, according to an
hspect of the present Ftﬁlér&aememastd:biockdx&hr@ncﬁfdnsop@icéﬂcﬂﬂ&?%@éérdng

| lustrating the producing data fromthe optical disc,
c@rdl ng to anot Eg%n%g%%%fﬁ%? Heen ﬁF&?%W i nventi on.
10 FIGS. 4A and 4B are schematic block diagrams of the op’ucal disc,
according fo 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 present 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 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.

Lnvention wil{ beconme nore apparent by descri bi ng in d.,et a|I aspects T
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Best node for _carrying out the Invention Reference will
ow be made in detail to the.present aspects of the “present

@invention, “exanpl es of which are illustrated in 'the acGonpanying
@I awi ngs, wherein |ike ref@ence -nuneral s refer to ~+i ke elenents -

t hroughout. The aspects are described below in order to explain the

Bresent invention by referring to the figures. FIG 1is a

chemati c bl ock di agram of an opt I cal d| sc recordi ng appar at us,
i " N IRG: O enfidron. Referring to FIG 1
t he recording apparat us i ncl udes a record| ng unit 1 and a

Bontroller 2 to record ReieEreawilloww kgymede iydetaiptsl ﬂaelprqseof aspettsarfitheng

i gnal and/ or a refegstt ividnYoRfex@mhofit

Butting area (BCA)E)on tﬁe 0 (t)l ce)ﬁg 8?%&&%&}1‘%%3]%@% (r)lﬂ?’(ea %‘2&8%%"%95
fhe information r e@jéwmgﬁgwhﬁélndtkleaefet%ncemutrmw rﬁekﬁonge kiegeiammentsd/ or
fihe reflectivity ofxd I bl hecards at | east
)ne of tracking pol zrirl‘!bﬁ)e 15Tﬁé]g éﬁ%%sglgﬁ%e#él %{WVF?VOGHP‘BF}FH?l on
Bn the BOA. Thus, RmeeerEdvestion byerajering & theifigareb00, according to an
lispect of the present invention, includes the tracking polarity

finfornation and/or the FIIGH @%téc\ﬁbﬁﬁéni; BioRKk Hﬁya%‘o d!f:{ Simc%%& ?ecordé% .

OI’I'TB. I on an

chemati c bl ock di agram of an tic I sc Feproducl ng ppar

Bccording to an aspPéfatys. %Cﬁ@rdmgé@@ﬁtaSngﬁthedNeSQéﬁrenentmg Refdrting ta2,
fhe reproducing appar atms rédaﬁélugﬁapaaﬁfuemdq%s%ekm‘én@%ﬁ SRpsroller

The reading unit 4 reads the tra mati on  and/ or

h@r ef | ectivi & iGNEPHRIE torfegar émf@nﬁ@tlm:negmdmge pq!ﬁnty:ema tiackingl€ighal

rding to an asfpdr aﬁeﬂé&ﬁs ’ucbﬂi‘ ‘ML%'n cBﬁzgél %‘f‘e@?ﬂph

fnaly3|s 25 result |nd|cat|ve ere e cont
ontrol l er 5 anal y¥e8eortical ﬂ&él&pﬁg B@ﬂ@ﬂ’ﬂwen%reaimttm@mfmnﬂhm t he

Beflectivity infor rb%tﬁé‘ﬁolé %k}@%’fgn‘?ﬂ%ﬁdlytﬂ@ré&%tlo el

dli sc 100 based on t e anal ysis

BCA and the recordmg unit 1 records 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/for 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
O FIG. 2, the reproducing apparatus includes a reading unit4 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 controfler 5. Then, the controller 5
analyzes the tracking poldrity iﬁfomaﬁon and/or the reflectivity
information and reproduces user data from the optical disc 100 based on
the analysis result.



The recording apparatus of FIG1 is an apparatus used in a mastering
rocess by .a disc manufacturer. The reproducing apparat us of FIG 2
s’ an -apparatus to reproduce -the tracking polarity: -i Af'or mat i on* and/ or
he-refl ectivi-ty- IﬂfOfP{B.tl(e ‘not--t-he-user ~dat a,- fro?he -RGA -5 -

hus, the reproduci ng apparatus of AG 2 can be inclufed in both the
ptical disc recording apparatus and the optical disc reproducing
ppar at us because the reproduction of the above infornmation can be
arried out- when recor dhagearding pppatatus 0fFtAd insampdatatusaset ea

ptical disc 100. A, bl o di a am of
ptical disc 100, “&%%t%’r’“o@r’!’ rgc%ss b}naaﬁ%@%f‘”g@f:ﬁ&f ﬁ’(% ‘ﬁcw\géﬂpﬁ@ﬁ*}s
eferring to AG 3f FiGI2 issn appacatul ﬁogeﬂ:rayméﬁﬁtr&khgrpﬁswtyqﬁfohhgtron

pti.cal disc 100. [o]3 | ay 60 inc

rea C, the RCA B,*% qrtﬂjaé Fetﬂﬁd%?%a{]q‘i’m%t'gﬁdmaﬂ?ee‘a?rcﬁiﬁté gp’é’ghf%rg)& he

| anpi ng area G i sThas, thegeprbtading app%atps efsBIB. chaﬁ HeVindudkiTRibah theol

n order to danp t i cal disc 100, ner t he cl |ng ar ea
is circular band g‘ﬁ%é}és& TSRy NG ARRE Ay %’qﬁﬁﬁa cal gfseirgpio 'i‘?ne
ptical disc 100_ appardi@fbddause tr ramauwamv&ﬂmaabm ihfoRfdtiontapear i ty
nformation and/or_the r flhectlw(%%gln or Jon I s recorded. The
articulars of thecagfﬁdl WG LEEC[YRY O6iPrP §m9tE‘6F‘?%' @Fﬂ‘@%‘ﬁ?ial

0 nunber and nmanufissctOdci ng date, nmay be further recorded in the BOA
A data area in which the user data is recorded, is present between

he | ead-in arga LI an a,.L. O 1f the fi rst cording
.CDis fol‘r%med of glébﬁg%‘légg a tﬁ%‘g(eq'?%ﬁam( (tlmomﬂ‘ﬁ dise A@ﬁl ng
rity informat |a@nordmg/toantalspewt@ftiequeserﬂmvenﬁm nﬁetefermgmm@es a

ecorded with a 2 nd/. Q yta

rks. A nethod o?rér%gé:%o?‘?ﬁ%g I'n %%&r%Hegnoeﬁltﬁg 8%5‘3? %0 ﬁ?%@ﬁtsed I n
orean Patent Applreczding faybid 0 200dds 8 sfanpig sleads, tRPBCAR, albsd-irparda

t hods for Recor(l

duci i al of
Lical Disc, " a 44 FrDienyo AL GRS The S e R i e

15 pressurized by a clamping tool 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
trai:kipg polarity information and/or the reflectivity information is recorded.
‘The particulars of the optical disc 100, such as a corresponding serial

20 number and fnanufacturing date, may be further recorded in the BCA B.

A data area in which the user data is recorded, is present between the
O . lead-in area L/ and the lead-out area LO. If the first recording layer£ 0 is

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

25 pattem 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.



0 __FIGS. 4A and 46 are schematic bl ock diagrans of the optical
disc 100,. according to-another aspect of.the present invention. '

Referring to FIGS. - 4A and 4B; the first. recordi ng”l?érs. 0 and a

eeond recordi-ng-t-ayere | ggre-Forred -on-the- opti-eal
he first recording 5 layers 0 and the second recording_|ayers / L
ncl udes the -clanping area C, the tead-in area Li, and the |ead-out

rea LO. The data area_in which the user data.is recorded is present
etween the |ead-in arE¥33:.¥ARN 4Bherelsshematin blaskediag@msTidhe bpiival dige

rea C, the | ead-iqpg ihq : re phe sane as
hose expl ai ned vvi1t h?ér(gﬁsaﬁdggq o@%ﬁ%&?gfggér e@?‘e 0 te,n _tﬁgll% fingfo
escriptions will FGE. dhandhisthe dirshegoordifylaybrd0 arivca B@ARdIrscqrdiagent

th I ' ’ ea ot.the first .
gtcgreginng Ieayc/'e?{m:]%ﬁ'%zsferfgc |n8rt' g‘g‘;&’ﬁ?@ﬂ‘%n@{rnﬁ%ﬁg'bﬁffh‘ﬁ%fséfe@ﬁ%mg
eflectivity inf odawet{@and thersecondledoiding thgerB@Andiideacth® chinmiing &earr,

Shect Of Lhe Pregfffeal iSRG 1 knd 10830t SaFS. Fhe'dbEa SRE'iS which °C

the user data is recorded is present between the lead-in area Lf 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,

10 and therefore, their descriptions will not be repeated here. Further, the

' O ' BCA B is present between the clamping area C and the lead-in area L/ of

the first recording layer¢ 1. The tracking polarity information and/or the
reflectivity information Is recorded in the BCA B, according to an aspect
of the present invention. The particulars of the optical disc 100, such as

15 the corresponding serial number and the manufacturing date, may be
further recorded in the BCA B. If the first recording layer £ 0 is formed of
the phase change material (PCM), the tracking polarity information '
and/or the reﬂebﬁ\}ity information may be recorded with the pattern of the
crystalline and/or the non-crystalline marks.

20 FIGS. 5A and 5B are schematic block diagrams of lthe oplical disc
100; according fo éﬁll another aspect of the present invention. Referring
C) to FIGS. 5Aand 8B, 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 inclhdes 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 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 £ 7, unlike in FIGS. 4A and 4B in which the BCA 8 is‘

g

i-s€-100: - Each-of-- - -



15 the corresponding serial nunber and the manufacturing date, nmay be
further recorded in the BCAB, If the first recordi ng',Jiayere Ois
@ormed of the phase change ‘haterial (PCM, the trackind polarity

& nformation-andior the ref @-tivi ty i nf-orpation my -recorded with
lhe pattern of the crystalline and/or the non-crysta i ne marks.

ROFI GS 5A and 5B are schematic block diagrans of the optical disc
100, according to still another aspect of the present invention.
Referring to FI GS.PEaentq thefirst Ff@ofdlf?%lawié(ﬁbrEigqtgséﬂaqa_BC?BiggF@é gf; o
econd recording | i f -0ptiC

he first recorgi n?fgié%%éﬁﬁgg%qggggﬁgﬁn P tﬁ%‘?aéj 1§ area L]
lIncl udes a cl anpi nef ta 8ecand racdinpdaysr? h df tha skéondasdordingaagkrodts ar ea

o eon (ho ) ona AntLRe AR BRnB Ihlehd) (PERSIRS BatinEbSRahi ng
lrca C, the | ead- iiﬁfoamé’éormcreﬁeuﬁvitﬁefdrmaﬁemmb%aé@fcd:&cﬁ?ﬁh_b"p‘ﬁttéx%r@ as
i i d wi Fl G and t herefore, eir

e P PR b et

A . . ¢
lescriptions wll e repea rding to 30 an aspect o
lhe prgsent invention, the BCA B is formed on the second recording

#ayer/ 1, unlike in Fl @scongisigngthesptinahdiscctiOidi €1@EEBand 58 is Sifferent

from that of FIGS. 4A and 4B in that the BCA B is present in the second
recording layer, not the first recording fayer.

10 FIG. 6A illustrates e; data structure of the BCA of the optical disc
100, according to an aspect of the present invention. Referring to FIG.
6A, the tracking polarity information is recorded in the BCA, according to
an aspect of the present invention. The tracking polarity information
provides the polarity of the tracking signal related to the optical disc 100.

15 The tracking signal curves like an S-shape and correspending right and
leit sides, which are divided with respect to the cehtraf point of the
tracking signal, have opposite polarities. The polarity of the fracking
signal changes according to a type of the optical disc 100, or physical
characteristics of the recording layer such as the physical characteristics

20 ofapitoratrack. In otherwords, 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 record ing layer. The
particulars of the optical disc 100 may be further recorded in the BCA, as
well as the tracking polarity information.

O

25 FIG. 6B illustrates a data structure of the BCA of the optical disc
100, according té another aspect of the present invention. The tracking
polarity information and/or the reflectivity information is récorded 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 reﬂecﬁifity information provides the reflectivity of the optical disc 100,

10



0 present on the first recording layert 0. That is, the BCA B of

FI GS. 5A and 5B is present between the cianping arean and the
#cad-in area LI' of the second recording layer/ 1. If¢ he "second

@ ccording-layere I is: fornﬂﬁcﬁ t he-phase- c¢hange nat@hi al - ( PCl VI).,

R he tracking polarity information or reflectivity information may be
§ecorded with a pattern of crystalline and/or non-crystalline marks.
it n conclusion, the optical disc 100 of FIGS. 5A and 53 is different
dromthat of FIGS.whigh igeratigof thetriower otrelaBerbdam soflecteddiuin the reberding

5 d di | 10FI G
T ustrates a da e ofeerbdiice 00 SREPETA R ebdr oegpl noioggtpn
hiccording to an adprtaconiing lagerpr Esereflettivitg atsoathanief @coidivg fodhElyge

Eccording to an adgemotbel i IRl bl ERGRC s o fradeiyaimo

ibol arity i nforrat ilayerpr ovi des the polarity of the tracking signal
felated to the optical disc 100. 15The tracking signal curves |like an

&§>- shape and correspondjsagy hf%gfchntaat%#(’n?r?tolﬁ?&)g@ﬁjrmméf 2 r{%#&deﬁcgw e he

ith respect to the centra ng sig
bpposi te pol ariti ECASHEIGE) %ﬁt‘l? 6Bf butlvaiyt tha céflactviyiigforhatichangdse

hccording to a typspbediffe é’%d cal disc 1001 or physical
haracteristics of theereco ing |ayer such as the physical

icharacteristics 20 of a pit or a track. In other words, the

holarities of the tracktng lsaks acleimeteidtyresf the infosmation rendrded)in the
- pecordi ng joo BT e opfool Sc 08 Ia%eémﬂig%saa%agars & %éﬁtcal

cteristics of the record artic € opti cal

Hisc 100 may be fiVeREnr &%@*ﬁ@%’@#%hwmw@@lmﬁhe@ﬁ& ndhe Dama% ng
ol ari ty informat 4B -108pabirg Qo kddokiitd RYES R Hehd it EIdE WG 8T Fle

RCA of the optical disc

: tracking polarity information is repeatedly recorded four times in the BCA
and the recording begins at leading bytes of the BCA. First two bits

15 b1b0 of the tracking polarity information are identifiers of the respective

information that is repeatedly recorded. 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 5760 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 o read desired
information from the other recordings. The other six bﬁs b7b6b5b4b3b2
provide the information. The bit b2 includes flag information indica;xing
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 thatthe otherinformation is not recorded in the BCM. Ifthe bit b21s 1,

11



100, accordi.ng to another aspect of the present invention. The
.racking polarity information and/or the reflectivity-nformationis -
fecorded in the :BCA 4dccording to an aspect the present invention.

eference to FIG .BA The 30 reflectivity information provides the
eflectivity of the optical disc 100, - cm-which is a ratio of the
ower of -a laser btgamrﬁr ef lected fromithe recording |ayer of the
ptical disc 100 tOSIHEHRENGeates haf hegthasdnfpimationdd Facoriediin e
ecording layer. TBeM eThebitd ¥7B6b504EPcpRABAEH c HeERRY HBGri pe
f the optical disc 100 Orgﬁﬁt{he ph¥si cal gchar acter?gﬁgggﬁgﬁ{ﬁgﬁaﬁ%
ecordi ng 5l ayer. 2ndcanlgdefingdiag Tollows: ¢ r acki ng pol arity information
s recorded in both the BCAs of FIGS. 6A and 6B, but onfy the
ef l ectivity informati @00e&Mirdtecdording té?drifyp@%@@éond:r'e%rdi?‘:g layer = type
| lustrates a data structure of the inforngtion recorded in t)he to
CA of the optical disc 100, according to an aspect of the present
nvention. In detail, FI@007: §isbsesomingdayrs gpeB, éé‘dbnﬁl@cdrm?%h@er:
ptical disc 100 having two recording | aygresAas shown in FIGS "4 and
. The tracking polarity information is repeatedly recorded four
imes in the BCA and theOP@&hfiest ragorsling layerat secmad irexpriing Eyen tipaer

. First two bits is 611:..0 of the.tracking polarity information are
dentifiers of the respeBPdVellishiespiding layertheacond reasyding layen= type B
ecorded. If the first_two Dits lgllg 120 at¥1e 00,.the information N
ndicates thatfirst t FACRFARCH Sgpiths ongg g Hiefhisinot resesiedd then t he
CA’ If the first Bk ddiise pblaftiearct tbltradkitey digHans ARt ho%HEahas
hat second tracki nﬁ?'{)cgl ari%}/ i.nf or %E i's recorded in the RCA.
Olf the first twSCRTETRPIHFERES g2 iANSVRRAN TERPFGiMel dhe sixtbitat
hird tracking polbabébib4b8HPisexpred8ed 8s 08001 61 AR tREotREAinfd aficglﬁ
irst two bits 511 ormation indicates that fourth

11, .the inpf
racking polarity S?"%? %% ‘?d&‘f)u@es %Dg%'SPHB‘E?! disct 98, iRcecorgediaithe Bla

ecordi ng of tise iandl bothppolaritiesdE hRarREing sigPBIsSTERESSo%e FR€and second
nf ornati on. Even |fg.n ?rror e ' .
recoraing layers are type A, the six bits b7b6b5b4b3b2 is expressed as

‘000101°".

If 1 byte is not enough to express the fracking polarity information,
-for example, if the number of recording layers is more than 2, itis

20 possible to express the tracking boiarity information using additional bits
(—-) in addition fo 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 Eeﬂectivity information may begin on the leading bytes
of the BCA. o | '

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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25 occurs in one of the repeated recordings, it is_possible to read_
desired information fromtheﬂpt her recordings. The othgr six bits =

@ 7b655b4b3b2 provide the i'nformation. The bit 527 i ncl: udes flag

g Nf ormati-on i ndi cati ng-whet @ -or ~not- ot her- i nf-orfmat i e ~€.:, ‘the -
barticulars of the optical- disc 100, is recorded in the BCI\/I If the
it b2 is 0, the information I ndi cates 30 that the other information
S not recorded |nAthe | f th ?}agls 1, the information

ndi cates that the 3 hal ﬁ“?ﬁ %‘?Cﬁ'ﬁt qt% isaeRradusas using Benmetedisiviot s

)7b8b6b4b3 r epr esetite Useeditapoltitheg trRekiRg bdiy
lef i ned as foll ows: 00%8% fir t rreccl)?%!l) tgm}’ﬂ{f bh%ﬁdl%??‘eg%@%&%y

ecordi ng | ayer fprorgedin @ Bleh et the g qaé?@ﬁ 190t yPee Bpragigcigond

#ccording |ayer <bfys1@h/@!aﬁa0&h1rpoe ﬁéﬁcﬁhaﬁ%ﬂ{@hé}& L8R
lecording |ayer, t%/%e A 00011: first recordi nge ayerg an§r%@%§czngthe

ecordi ng |ayer® -= ﬁ@t%” af8¥st ance, when the other information
s not recorded in the BOA, and the polarities of the tracking

i gnal s related to the FT'IGr&Tseaﬂtduﬁaﬁﬁlﬂiitréﬁ@hdhﬁtﬁhéc%ﬁ%ﬁm@b&né B
gnd type A respec t he .si %gf b|t b7b6b5b4b3b2 i s expresSed as

#)00010'. Wen the&ao?ﬁS?é’ﬁhﬁPBP?ﬁé sé?n1 sHRIRHRY TorRn Rpect efihapessent t he
bpti cal disc 100, rhsemoriﬁ@'drdn@tbmmété&réﬁbﬁ ot WheRMR btlc8paiof

® he tracking si gna.i< %t %e first _and second recor |nfg ?ayers
e type A the si O%DIF?%a 85 g’?ﬁ 56 9riyesofdhe repeediging Prgiuaf FIG. 2,

[{f 1 byte is nmt extopghaton 8ezmee<s;sndahﬁcmpaﬁdqum IR%@aiswnwfe%E% 0”
or”)exarrpl e, if t nunbe ec | ayers i s nore 2,

0 possi bl e to expf%gg'gt k@’ﬁ@mﬁéo‘b%&grﬂ‘g BCARf mticé}"ﬂlﬁ%?% A’f
hddi tional bits | ropetstionisos, ﬂn@réh@dibmbgbsparams (orﬁwé“ﬁ%@cﬁi’ﬂ

li sc 100 is | oade e optical disc re ro u0|ng

hppar at us, the di 3’?085"9\9@ *E%QPH‘%?’ QEEég é’§'“9§§cfeﬁ3 tiegkiag pgiRrivhe BCA so
ps to read the tracfiormgtignolithiout tial MMOEME! atreBd ¥ rddiSduces the user

15 data in 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
~ 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 emor, and records or reproduces the user data in the
* data area of the optical disc 100. I other words, the optical pickup
30  provides the reflectivity information to the disc drive, and then, the disc

13




25 reflectivity information. Accordingly, the recording of the

Blegin on thé | eadi ng bytes of 'the BCA. = A net'hod” of reproducing
ghe- data fromthe optical sc 100, accordi-ng-to an pect - of- the - - -
Iresent invention, will now be descri bed. As mentioned above, the
ata that i's reproduced using the nethod is not the user data, but

he tracki ng pol argty | ian _and/or the reflectivity information
ecorded in a BCA %#%‘#@Erg%ﬁ%%%maf@gé%m%§ "P‘J@W@W&) PefoEt theuch
flat a can be per f or reedrdingt dr théresprodreingdif tige @i daRPSPIHEGIDRS e faguser
ata in a data area. FIG 8 is a flowhart illustrating the

et hod of reproducing the data fromthe optical disc 100, according

flo an aspect of the pres .a'ﬂvqnt' n. Referring to FIG 8, at
Hperation 801, when the%%@gloo is |loaded into the disc
Mrive of the reproduci tys of FIG 2, to al operation 802 the
Bptical pickup Jionc. I uded% io%gg%%cﬁ%g ©dr @grﬁé’}ﬂﬁ& 'P%FE‘“@F’%&‘PCH@T ghedivity y
Information from tinerBaiords redvedeaiiniadBCA df 8¢ opRA1 didk 26RREIAG tPHh 803,

he reproducing a e disc drjve) perforns the tracking
Bn the optical di 2%% %31[0‘31l Zréei(%rgsé'ﬂémfegﬁ‘&”'t MER'i)dH%?YpBI'SaWW'Q ieradiaiatheon
i t hout trial and teacking pokanity infocmatith and/6raBIEANBERTIRRIMS RN LRt 2
n a data area of atnlaeer%?éhﬁ %r %q’ysc 180. In other words, the opti cal
i ckup provi des the trackl §% AT OF FRREHHEEIUSAT €3faima datasrealpf the,
find t hen, the Wi soplicdhdisccontrols the optical pickup using the
nformati on to performthe recording or the reproducing of the user

jatd th tical di : E ' fl h illustrati
he method of r 'eg?odutiiﬁ“ﬁﬁé‘ SRk of o iBhlpriiavedisen snown
ficcording to anot #8d desgrined, ibwoulddemanpeanidted by éniseaRileRef @6 biingatF G

», at operation 9 I; 1.SC 0.15 1loaded into the
lisc drive of theqf‘g%?’%%@f%mgg%éf%ksu%pgg\é%@u!téep ngEP&ie on 902,
he optical pickuprineipleadad spirit efitbe divsuticd, theesoopa d$ whithliegsfinet iy the
nformati on fr@m : ; ical disc 100. At operation 903,
he reproduci nlg a%%g?ggﬁdse%gr %ﬁﬁggh#%c drive) adjusts the wite/read
power of the |aser beamusing the read reflectivity information

Mt hout trial and error, and records or reproduces the user data in
he data area of the optical disc 100. In other words, the optical

Di ckup 30 provides the reflectivity information to the disc drive,
hnd t hen, the disc 13.
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drive controls the optical pickup using the information to perform
the recording or the reproducing of the user data on the optical disc
100. Industrial Applicability 5As descri bed above, tracking polarity
i nformati on and/or reflectivity information is recorded in a BCA of
an optical disc according to an aspect of the present invention.
Accordingly, it is possible to obtain the tracking polarity

I nformation and/or reflectivity information without trial and error
and directly record or reproduce usérLAMS in a data area of the
tooptical disc. Although a few aspects of the present invention have
been shown and described, it would be appreciated by those skilled in
the art tMéatihelaigeed iy be made in this aspect without departing
fromthe principles and spirit of the invention, the scope of which
is defined in the 15 clainms and their eqU|vaIents. 14 CLAI M5 What
Is clained is:1. An optical disc, comprising:

a clamping area;

a lead-in area;

a data area; and

a burst cutting area (BCA) between the clamping area and the lead-in
area and in which information regarding the optical disc is recorded,

wherein the information is read before performing tracking in the data area,

wherein the information regarding the optical disc comprises tracking polarity

information.

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

regarding the optical disc further comprises reflectivity information.

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 as recited in claim 2, wherein the recording of the

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.

6. The optical disc as recited in claim 4, wherein a 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 six other bits comprise remaining information of the tracking polarity

15



1. An optical disc, conprising: a clanping area; a lead-in area; a
data area; and a burst cutting area (BCA) between the clanping area
and the lead-in area and in which information regardi ng the optical
di sc is recorded, wherein the information is read before
performng tracking in the data area, wherein the information
regarding the optical disc conprises tracking polarity information.
2. The optical disc as recited in claim1l, wherein the information
regar di ngHEPA% cal disc further conprises reflectivity

i nformation. 3. The optical disc as recited in claim 2,
wherein the tracking polarity information and the reflectivity

i nformation aré recg'ﬁﬂéﬁtl%’tdlﬁcaa%ﬂ'&mt@ i ¢ping By whatdin aae of the six other

nhon- cryst B,t% h@r‘ﬁpﬂ@é lﬁgg info%r?at{%gth?ﬁlﬂekﬁpéé \ﬁﬁ%:tgrg} ?@e?ﬁ}fé@?rréat{o%qsi n claim

2, wherein ecor drng racking po I oh begi ns
at | eadi ngedoydessin thetB(@A SCA. 5. The optical disc as recited in
claim4, wherein the tracking polarity information is repeatedly
recor ded. 6. The optical disc as recited in claim4, wherein a

first two bitsgof tiige bemekl Mgy Reited irf 8ink 7afiHhRE cBRbASIh ¥ recording
information conprise identifiers of the respective tracking polarity
i nf or mat i @yet.wdierpin the pikardiyepitsad dhelsi bitsvaonrisei the facking psiatitt her
bits conppy N Ralel L i it :
't or mat | o AteRhat RS lsd FREHE b nhdlfng HBfigt i RNl goraing
wher ei n olayeobdf theeopdical distier bits conprise flag i nformation that
i ndi cates whether other information is recorded in the BCA.

9. The optical disc as recited in claim 1, further comprising a recording

layer, wherein the clamping area, the lead-in area, and the data area are formed

in the recording layer of the optical disc.

10.  The optical disc as recited in claim 6, wherein the first two bits
comprise first two bits b1b0 of the tracking polarity information which are
identifiers of information that is 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 b1b0 are 01, the information indicates
that second tracking polarity information is recorded in the BCA, if the first two
bits b1b0 are 10, the information indicates that third tracking polarity information
is recorded in the BCA, or if the first two bits b1b0 are 11, the information

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

11.  An apparatus for processing data recorded in an information
storage medium comprising a burst cutting area between a clamping area and a
lead-in area, the apparatus comprising:

an optical pickup arranged to emit a light to the information storage

medium to transfer data with respect to the information storage medium; and

16



8. The optical disc as recited in claim?7, further conprising a
recording |layer, wherein the other five bits of the six bits conprise
the tracking polarity information that indicates a polarity of a
tracking signal related to the recording | ayer of the optical disc.

9. The optical disc as recited in claim1, further conprising a
recording |layer, wherein the clanping area, the lead-in area, and the
data area are fornmed in the recordln% | ayer of the optical disc.

10. The opt i caf canellesarmaggpd &3ycomreltag ﬁp%calmépeﬂﬁ remedw@ iyormggion
bits conprdgafdihg rth?é m?df%éi’ibh%t&ég@@néﬁluﬁw%rﬁ HAE 11129 c%h?ra'réé/

information which are identif Information that Ts repeatedly
recorded, wherwherein the informationwedsirdingiihe tormaticdOstotdge mediommat i on

|nd|cates I ty information is recorded in the
i f t?§£§ﬁrstﬁ%%wéé?@@hﬁgﬁg®a§§é 01, the information indicates

that second tracking polarity information is recorded in the BCA, if
the first two bits bib are 10, the information indicates that third
tracking polarity information is recorded in the BCA or if the first
two bits bib are 11, the information indicates that fourth tracking
polarity information is recorded in the BCA 11. An apparatus
for processing data recorded in an information storage nedi um
conprising a burst cutting area between a clanping area and a |l ead-in

area, the apparatus conpri sing: an optical pickup arranged to
emt alight to the information storage nediumto transfer data with
respect to the information storage nedi um and a controller

arranged to control the optical pickup to reproduce information
regarding the information storage nmediumfromthe burst cutting area,
wherein the information regarding the information storage nedi um
conprises traking polarity information.
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