METHODS FOR: RECORDING AND REPRODUCING USER DATA ON"AN OPTICAL DISC
. Technical Field. The present lnvgon relates to a_r_1__opt|cal disc, and smere. partlcularlymL to.an. .

‘optical disc having at least one reording layer, and apparatuses andmethods for recording
and repraducing data on'thé. saime. 10 Backgraund Art'Compact.dists (CDs) and digital =~
versatile discs (DVD are the_most opulart es o ata storage m neral, user
data is recorded on ggﬂﬂ@&) 96%%% dﬁN%rﬁrgﬂBg%cD é&% Héﬁ%y
changing a phase of Qﬁlﬂ%@%&% QI%EI-(B@@ on the is recording layer of a rewritable
optical disc which is covered with the PCM. A pickup, which is included in an optical disc
reproducing apparatus, detects a precise position of a track in which the user data is
recorded, receives a laser beam reflected from the track, and reads the 20 user data from the
laser beam. A signal that the. plckulo uses to detect a position of a desired track is called a

tracking signal. THe tr s obtained when a photo diode, which has a plurality of
light receiving parts, recerv the laser beam. Signals are generated from lights received by

the respective light receiving Bgr&r esRatinvEntics selates trS’r@’?QF?ilﬂ‘éJad'ﬁf)‘géfl’r'laﬂ‘?@i’rf@ubtracted

from each other. The panroa@mgttaramumllhgaﬂﬁrﬁe%@%agﬂdmmﬁ 4 gider QREE
ave

tracking signal, WhICh re d| ided ngr iﬁ rg %a central point of the tracking signal,
opposite polarities. 1r ﬁesr%] AHEH 8P EaRNg @%Wﬂﬂﬁ%&ﬂﬁ@%@type

- of same

- ' 10 Background Art
O

.

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 fayer of a read-only optical disc and
recorded by changing a phase of a phase chang'é_ 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, dete_,cts a preéisé position of a track in which the user data is
recorded, receives a laser beam reflected from the track, and reads the

o 20 userdata from the laser beam. A signal that the pickup uses to detect a

{\) posrtron 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 signar

curves like an S-shape and right and left sides of the tracking signal,
whrch are divided with respect fo a central point of the tracking srgnal
have opposite polarities.




-the optical disc or physical charactefistics. of the recording layer on the Bptical disc, such as
_the physical characteristics_of theasit or the track. In other words, the glarities of the tracking.
signal change from (-) to (+) 5 arf®'trom (+) to (-) according to the type of optical disc or the
physical characteristics of the recording layer. Therefore, when the optical disc is loaded into
a conventional optical disc reproducing apparatus,.the apparatus determines the.polarity of a
tracking signal by trial and erfbi pdeeitisstbé theditohing tigrishchangd veadhdinsts dajpdsor

recorded based to on itYa; ata from the track. That is, the
conventional optical d|{sﬁ:8 rggg%%%%gﬁ? %%f%%%e%éiseggﬁ%? eftr%lﬁereﬁ%glﬂgg@fgl&f?ﬁ'gﬂfﬁe

polarity of the tracking@ljFll e st rBerRihatRhvsia! charaditerstigsd yirpjt-orehentisction of
the user data. Meanwiileterafisfdiitnobigidicsf ﬁ'ié‘ir%?cﬁiﬁ%tgg?{a‘?ﬁ%ﬁéﬁfoﬁ?l ?oiﬁ r
e power of the ea

beam reflected from the recording layer of the optical disc to t aser

incident on the recordARAFPER (AP fakcsridingds e reobantiealyiscarrdbecahymkizabr the
physical characteristichafitteriswey dnthipssiomnsythgiaiorenEBRIERIRIY 9pical dixCis

reproducing apparatu detegts the reflectivity by trial and 20 error. Disclosure of the Invention

The present invention BroAd&a A SRRKENHEA BRTGH sCiraBrmrkiEng RpRREMSa B arity of
a tracking signal and/@ppaaftestiétpimis dasihotetnosi zerkckingangasibistmpasdesthods

of the mvention will b b I e L L S oI R O LR o PO hERe
obvious from thed¥esenglisrnaezniaybd reardsiti by sradate fafththantranionTRaAsdteling to
%aSpeCt of the preseRnyaRioN JPRESI §iREPYSIeYucing apparatus spends considerable

time in detecting the polarity of the tracking signal before reading the

user data, thereby delaying a reproduction of the user data.

Meanwhile, a reflectivity of the optical disc is a ratio of a power of
15 the laser beam reflected from the recording Iajer of the optical disc fo
the power of the laser bgam incident on the recording layer. The
reflectivity also depends on the typ'e of optical disc or the physical
characteristics of the recording layer, and therefore, the conventional
optical disc reproducing apparatus detects the reflectivity by trial and
20 error

() Disclo—sure 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 a clamping'é_lfea; a lead-in area; a data area; afid:a burst cutting area

(BCA) which is present between thg@amping area and the lead-in aregsnd in which

i.
O

information regarding the optical 5 diSc is recorded, wherein the informa®on is read before
performing tracking in the data area. According to an aspect of the present invention, the
information regarding the optical disc is at least one of tracking polarity information and
reflectivity information, and thRogatdraytpaaragRans ohtivpresardisventdiectivtg isformadien

are recorded with a pauRBEI RS RIIHRCN GRS SR R ACROIN 1P AR.Aspest of

the present invention, the recording of the trackin%épolarlty information begiris at leading

bytes in the BCA and i&1égduediguine amn (B&bavhich inorapsent betweeantpeselsmping

invention, first two bits @fem&ﬁﬂ&ngdwtﬁ?aféé%ywm&m%%ﬁm%miﬁgcklﬁéeopﬁcal

identifiers of the respective tracking polarity information that is repeatedly recorded several
times, and other siX bit8 FfcRILEPE n‘fﬂb%‘ﬁ’&rmﬁﬁﬂﬂ?ﬁ?ﬂ@“t%ﬁ?ﬁ%%ﬁiﬁt%ﬁﬁﬂﬁiﬁﬂon. 20
According to an aspectmackimgdretrend ataremtian, 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 %%;&iﬁgqmtgbg@wmgﬁw%@gaﬂ%fitﬁrg%iga?ségggl

related to each recording layer of the Optical disc. 25 According to another aspect 0
present invention, therEP@5NBgitRIcRCH s it ieasing aiftreckine riayityeformatioh a -
first lead-in area, a firditpisiRaRitgneerirsidead R aadiRduBISyARD AnSEER M the

recording layer in which a second lead-in area, a second data area, and a second lead-out
area are formed, Wheré‘fﬁ%‘i?lé'&éi"éﬂ@"(?ﬁ%%fe recorded with a pattem of crystalline or
non-crystalline marks.

According to an aspect of the present invention, the recording of
the tracking polarity information begins at leading bytes in the BCA and is
repeatedly recorded.

15 According to an aspect of the present invention, first fwo bits of
the leading bytes of the tracking polarity 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 potarity information.

) 20 According to an aspect of the present invention, one of the six bits
(:j includes flag information that indicates whether other information is
recorded in the BCA, and the other five bits of the six bits include the
fracking polarity information that indicates a polarity of a tracking signal

related to each recording Iayer of the optical disc.

25 According to 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




¢ . first and second recarding.layers inctudes a.burst cutting area (BCA), in-which information
regarding the optical disc is recorggd, and the information is read bejgse performing tracking, =
in the first and second data area®s According to an aspect of the pr&ent invention, the

“information regarding the optical disc is at least one of tracking polarity information and
reflectivity information, and the tracking polarity information and the reflectivity information are
recorded with a patterriist erydisdiiondrepontiogy tighisdrvites dbhetistiig aran aoRs! Af

the present invention, ording of the tracking polarity information begins in leading
bytes in the BCA and i%éﬁggﬁ% Iytrlggorfeo%a&ﬁ&@c%%ﬁfb{'% PARBIREPHE A IR present

invention, there is prolifithatiortiscaast heforeliperfoforimatiackingan thasifiedtdiag beidis at
Is least one recording @éﬁra]’.@sgpethod 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 inforntation on 2GR ENARPESSHES Rresest sivertiomdhrinfpanatien
method including readregdreipiintepofaiiil it malinsai sy b tRidking BEar D tarAidhsn
recording layer, and anr%yrzi g rthe re tractkinggr?éa ity information, gutputting an analysis
result indicative theredT Baroragy QKRG 1AM &fﬁﬁk'féglgplﬁrﬁ?{e“?fﬁfmt@igéﬂgiﬁ@?the
analysis result, and recgfteiiyity Doraatichueieyesexdddtwitntpanpiicef disetaineoeting to
still another aspect of %g@gﬁg]ﬁ' V%QQQ, there is provided a method of reproducing
information on an optical dist which has at least one recording layer, the method including

- reading reflectivit}/ informatign in a _burst cutting area (BCA) of the reco'rdingi_‘layer, and
) 0 According o an aspect of the present invention, the recording of

the ﬁacking polarity information begins in leading bytes in the BCA and is
repeatedly recorded.

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
20 has at least cne recording layer, the method including reading tracking
polarity information in a burst cuﬁing area (BCA) of the recording layer,
and analyzing the read tracking potarity 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

4




.4 ~.. (r) analyzing the reflectivity inférmation and outputting an analysisf@sult indicative
.thereof, adjusting the write or read gmyver of a laser beam u§i_ng__th_e_ﬁn#sis_ result,and .
recording or reproducing user data O the optical disc. 5 According to s® another aspect of

“the present invention, there is provided an optical disc recording apparatus including a
controller creating at least one of tracking polarity information and reflectivity information;

and a recording unit reaoaiiaint tharifestioneinfdraeiion Jh0sMBLIRH %%Q?giﬁ_%sun

information created by the cantraller in.a burst.ro cuffing area (BCA) of an optical disc. O
According to still anothggaics?ﬁggt?g? fﬁSfp?éﬁ%?hﬂﬂfEﬁtm%ﬁﬂé@?Q pryGoebikweadmsc

reproducing apparatususiigdivepeaabyaitmgsuti arhciogrdingastrepralibiaghiRenMaibh the
information and reflectiyify.ip gg]ation from a burst cutting area (BCA) of an optical disc, and
a is controller analyzing the information read by the reading unit and outputting an analysis
result indicative thereof, and recording or relfroducing user data on the optical disc using the

analysis result. Actording to ARC5PIE tr 2k prethanaapestiefithe resem: twertibarthgrtdal
disc, comprising: a firsprevidestingnlapeedoaRedstdn@ BiparA0sdR9udiss PEshiRGRAINg

layer formed on the optical disc, \‘vh%rtein the J first recording layer and a Second recording

layer each comprise a “SRHI] 7S AR ArReRgRaleYuHRRIMB R RRMRfechiiya
lead-out area, whereirinfoeuitionpingdisereinatings enithat dsdieapierzaBastdraR s hacRptisal

disc, and the BCA is a ' [ g polarity 25 informatign apd/or reflectivity
information is recordecilr');1 gfn aﬁgﬁltgaﬁgééﬁ%égo i'rrllg}J Ué %r'%%t%r%%ﬁ@@ﬁ qantioleninz Syt
t&s lead-out areal0 cutting area (BCA) of an optical disc.

According io stilt another aspect of the present invention, there- is
provided an optical disc reproducing apparatus including a reading unit
reading at least one of tracking polarity information and reflectivity
information from a burst cufting area (BCA) of an optical disc, and a

15 confroller analyzing the information read by the reading unit and
outputting an analysis result indicative thereof, and re‘cording or
reproducing user data on the optical disc using the analysis resuilt,

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
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 Drawinas




Brief Description of the' Drawings 5 The.above and/other other aspects amd advantages of the
present_invention will become mase apparent by describing in detail gapects thereof with
reference to the attached drawin@®in which: FIG. 1 is a schematic bl diagram of an optical
disc recording ‘5 apparatus, according to an aspect of the present invention; FIG. 2isa =
schematic block diagram of an optical disc reproducing apparatus, according to an aspect of

the present invention; FIG. 3 Eha sbbematid/bthek siagrasp et tini ety SS e Hng deaR
aspect of the present iﬂWéH{% 'Vgiﬂ.gelélc(‘ss. 4A and 4B a‘rﬁ scf(}%maic block dia%rams of the
optical disc, according (o another aspett o tha prsditIIvant R BBG ntdeiniliaspegts
schematic block diagrdheresfingtomfeatoiscicatieoatiaghtad sithainagién agpaet 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 @i the presestdrvantigbok 'Qagt%&#'%‘éﬂt‘aﬁﬂﬂﬁl data F%Lg‘ﬂi)ﬁ% of

the BCA of the optical disc, according to another aspect of the present invention;
illustrates the data’strRRRIBHMBFREHEY R Rspert #idhe erssnhinwméandisc, according

to an aspect of the present invention; 20 FIG. 8 is a flowchart illustrating a method of
reproducing data from the opkiéal2iise ackemtitig thcah dggeatrmdtian pretkentdisvariipodasdg

FIG. 9 is a flowchart iIIgﬁgg;g}gsth&qbggﬁtﬁ:‘égﬁﬁ?}é@i@ggﬂgt&e@gm }H&e%%g%?l disc,

according to another aspect of the p

FIG. 3 is a schematic block diagram of an opfical disc, according
O to an aspect of the present invention;
: 10 FIGS. 4A and 4B are schematic block diagrams of the optical 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 lllustrates 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;

t 4

O FIG 7 illustrates the data structure of information recorded on the
BCA of the optical disc, according to an aspect of the present invention;

20 FIG. 8 is a flowchart illustrating a method of reproducing data from
the optical disc, according to an aspect of the present invention; and

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




3 Best mode for carrying out the Inventlon Reference WI|| now be made in fdetall to the present
aspects of the present invention, ﬁimples of which are illustrated m& accompanying
drawings, wherein like reference erals refer to the like elements sﬂroughout The
aspects are described below in order to explain the present invention by referring to the
figures. FIG. 1 is a schematic block diagram of an optical disc recording apparatus, according
to an aspect of the preBest imvelatifon cBeféntrmiteh& [Brshtiye recording apparatus includes a
recording unit 1 and a io controller 2 to record information regarding a polarity of a tracking
signal and/or a reflectivity of Bafeyrites wwmm@uammmmammegm m&mqmtﬁel
disc 100. The controllcb csitlsdnfol QAN sruing, 0 palafly f he Ladknarsiona!
recor eas Tone gf:f’% ng

and/or the reflectivity o the BCA and the recording unit
polarity 15 information @ igecrtrRyeinttie stiercasemuBerlsniedsr thétﬁﬁhe(ﬁlmmstlcal

disc 100, according to %@@?ﬁﬁhofm@%'%&é%bwww@m B%Pﬁi'é’}@

information and/or the reflectivity information. FIG. 2 is a schemati diagra
optical disc reproducin§"S¢IHXPIRN Bydsiamgadothadssresf the present invention.

Referring to FIG. 2, the reproducing apparatus includes a reading unit 4 and a controller 5.
The reading unit 4 reads the fgking palehieynatiorimdiodiagnetioofnrefeciivisdnistsrating

from the BCA on the o [ resent inve and
provides an analysis Zgﬁgast%ﬁﬁd%&%?\;gﬁ%z{rgg 58 raco?ﬁ%% é)ﬁqg'ehﬁmve nte con%&cﬁ%‘?@g to
analyzes the tracking ﬁdﬁr'lyﬁlﬁﬁ’dﬁﬁafﬁlﬁgaﬂmh@ ﬂéﬂe&ﬂﬂtg resording amiadcarepeoduces
Sr data from thegoptiggniirer AR fanidRAARAYSIRY a bolarity of a tracking signal

andfor a reflectivity of an optical disc 100 on a burst cutting area (BCA)

on the optical disc 100. The controller 2 creates the information
regarding the polarity of the tracking signal and/or the reflectivity of the
BCA and the recording 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/or the reflectivity
information.

FIG. 2 is 2 schematic block diagram of an optical disc reproducing
20  apparatlus, 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 fo 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 polarity ihfonnation and/or the reflectivity
information and reproduces user data from the optical disc 100 based on
the analysis result.



7 The recording apparatus of FIG. 1 is-an.apparatus used in a mastering-process by a disc

..manufacturer. The.reproducing apﬁtus._ of FIG. 2 is an apparatus to igbroduce the tracking

polarity information andlor the refl ity information, not the user dataom the BCA. 5
“Thus, the reproducing-apparatus of FIG: 2 can be included in both the optical disc recording
apparatus and the optical disc reproducing apparatus because the reproduction of the above

information can be carried ophu/hSfbreRR SRITRRIPHSIRGhe UsRiAak QR daroptical

disc 100. 10 FIG. 3 is a schematic block diagram of the optical disc 100, according to an

gra )
aspect of the present MASHEIRE RORFAR QYFEIES BaUastyERirdlihg Fapspdysing ARRaratithe
optical disc 100. The fis FiGCDIgiag ieri-Aus eLdprod Gl i ERIGA pIRER PloBnatisad-in
area LI, and a lead-out area Q. The {:Ig&nﬁg\ﬁ] ar(f_a Cis atE area trg%t IS |S rtgssurized by a
clamping tool in ordér?gc@)rﬁ”lp?hree ep‘illc‘:’ 90 E}%ﬁ’] falSfik E’fnﬁﬁ% H]%?@ﬁ‘s circular
band shaped and formBum tie inperdooitigrappanatugptt &l Gise dA0bd hecB G Fhibeath #iea in
which the tracking polarity. | | art lectivity informatjion is recorded. The
particulars of the optictg‘5 }léség ?g%ﬁ@?ﬁ&%‘%ﬁgﬁ%&n@%é’ﬁgﬁcﬂgdﬁﬁﬁﬁgfoaﬁﬁ g
manufacturing date, mrRBPBEEfURBECcRYSE thairepndustion BT thedaba v defanmatich daa bser

data s recorded. is PresgSPEINGRR TR ARSI IR IPALPULAI R WL Jihssfirst
), the tra kLlng polarity

recording layertO is formed of a phase change material (PC c

information and/or the%ﬁe@R/ity information may be recorded with a 25 pattern of crystalline

and/or non-crystalline marks. A method of recording information in the BCA B is disclosed in
rean Patent Application NdG2004 # sebameatitibibCiogiacahPisd tiedddtithbdisdaro®ecording

Reproducing Esserigldigieaonspbricab Biste iR Jia8Y RGSISRoR 2religant
first recording layer £ O is formed on the optical disc 100. The first
recording layer £ 0 includes a clamping area C, the BCA B, a lead-in area
L1, and a lead-out area LO. The clamping area Cis an area thatis

15  pressurized By a clamping tool in order to clamp tﬁe- 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
trabking polarity information and/for 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
O - 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 pattern of crystalline and/or non-crystalline marks. A method of
recording information in the BCA B is disclosed in Korean Patent
Application No. 2001-47957 entitled “Optical Disc and Methods for
Recording and Reproducing Essential Information of Optical Disc,” also
fited by the present applicant.



i . 8 FIGS. 4A and 4B are schematic ptack diagrams af the optical disc 106, according to . .
_another aspect of the present invgation. Referring to_FIGS. 4A and 4gwthe first recording
-layer! 0 and a second recording er! 1 are formed on the optical diS®100. Each of the first
recording 5 layer!0 and the second recording layer! I-includes the clamping-area C, the
lead-in area LI, and the lead-out area LO. The data area in which the user data is recorded is
present between the lead-in FI88.4 AaddhiB leedensmagn bidcd bRglampiotRsesficdh8isc
lead-in area LI, and thio{%ad-c')ut a're%)LO %e the sag:e %?ﬁ}hose exPIaine_d with respect to
FIG. 3, io and therefore; gl‘f%’é@'&@p AR ARASS, Bp G LIORERE BYRINON-thEsierang 1e
present between the SR A\ arxh4B sthe firet eaddimgdayet 00 dnel firsoeeen dnprayey! 1.
The_tracking polarity in i d/or the reflectivity informatiop is recorded in the BCA B, .
according to an aspecltégo%ﬁ%ﬂ%afs%n equtvoe?]ﬁ]o%f)e%cg}pl) 'ﬁfcﬂgaaf’s (Eﬁﬁg (gﬁﬁ@a ‘Eﬁ%[:efa 8fch
as 15 the correspénditaysetidendrtiiseseqmhthe coadinfpiayedy datkidesyhecc| ambiegrecsrded
in the BCAB. If the fir cQrdi erl0.is.f f h chan aterial. (PCM), the
tracking polarity inforr%g%(f)ér%r %@%ﬁh@'rﬁﬁgﬁ%@%ﬁ%ﬁgﬁ%ﬁ' ?nséyhﬁéeggg%%@ég%f&%@
pattern of the crystallithe HEeVsletAdsaeadeddtineerentdeEmMAIs: BaditdasBakéauhématic

block diagrams of the gilicgleitea 199, aFSQIELIASY ANBINAL IS8R ALLAC IRAThe

“invention. Referring L~ to FIGS. 5A and 5B, the firstrecording layerlO and the secon

recording layer! | are f5Af@YbAreRLSHAERRame @ HheRcPXRIR NG itk iapRethje fiiGadd
- the second recorgling layethéisfitslassirdestmpbasditng moreadhis arad. |, podieagout

-area LO. The data arﬁéﬂghich the yser data 'i§1recorde_d'is present between the lead-in area
d}md the lead-out ared't .‘%ﬂ%‘%ﬁﬁbﬁ’ﬂﬁ% e ClRRRRR arPa Lt hrilgad-Raisattota
LO are the same as thbsdirekptmivreihgyityeeggecioehitacking polarity information and/for 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 BCAB. If the first recording layer? 0 is formed of
the phase chan_gr_:-,_ material (PCM), the fracking polarify information
and/or the reflectivity information may be recorded with the pattemn of the
crystalline andfor the non-crystalline 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
9 to FIGS. 5Aand 5B, the first recording layer £ 0 and the second recording
layer £ 1 are formed on the optical disc 100. Each of the first recording
layer£ 0 and the second recording layer{ 1 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 L/ and the
lead-outarea 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 £ 1, unlike in FIGS. 4A and 4B in which the BCAB is'

g



and therefore, their descriptions will:-not be repeated here. According to 80;an aspect of the .
B presentinvention, the BCAB is forgd.qn_the_ second recording layer! gmunlike in FIGS. 4A
and 4B in which the BCA B is 9 pré®ent on the first recording layer! 0. tis, the BCA B of

FIGS. 5A and 5B is present between the clamping area C and the lead-in area L/ of the
second recording layer! 1. If the second recording layer! | is formed of the phase change

material (PCM), the tramiésgnboiatite siisfosaatinng dsyefestivindniermaton nswpeesosied
with a pattern of cryst IHQ gnd/or non: r¥$tallin marks. In conclusion, the optical disc 100 of

FIGS. 5A and 5B is differait oM GRat b NAREHAMRING freR ARt elRagribsaraar-the

second recording layeef wthecknd recording layars 10 HitheGRdlnat reiesraisiiayalFegtiye of
the BCA of the optical g] 0Q, INg.to.an aspect.q esent inyention. Referring to
FIG. 6A, the tracking gnlﬁglrﬁ%/ ér}]f%ﬂrg at%%g‘}%@%?dé%%ﬁ”ﬁ{gﬁ éeé% ﬁ?ﬁéﬁ)‘fﬁ@%"%{ﬁ%pect of
the present invention. THergkimgpederiivityoninatimtioprodd ée theqdadtyitf thedteekiog
signal related to the opg,i?aémﬁ% %qg,(g;':llg}gargﬁgmgc?shq curves like an S-shape and

ivided wit

corresponding right and " left sides, which are respect to the central point of the

tracking signal, have oppositg polarities. The polarity of the tracking signal changes according
to a type of the optical disc 1&?%?%%?%Eﬁh%ﬁ&téﬁﬁiqf§ﬁc@8ﬁﬁ@&§o RhyErissifiesethe

physical characteristicb@@ tfa pftRiGSirsakario SBeY tha e BeABlR iiRssehihs thackdeend
signal C) change fron}éé})}_gié-%ﬁﬂ&(ﬁg{?ag)ﬁfcf%gln Etg ;t%?‘ﬁp/pe of the optical disc 100

or.the physical characteristic e recording lfayer. culars of the optical disc 100
@/ be further recorded in the BCA, as well as the tracking polarity information. 25 FIG. 6B
}

trates a data Yructure of tifé B&Hustiates giralamaicture 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 fo
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 corresponding right and
left sides, which are divided with respect to the cehtraf point of the
tracking signal, have opposite polarities. The polarity of the tracking
signat changes according to a type of the optical disc 100, or physical
characteristics of the recording layer such as the physical charaéterisﬁcs

20 ofapitoratrack. In otherwords, the polarities of the tracking signal
change from (-) to (+) and (+) fo (-) according to the type of the optical
disc 100 or the physical characteristics of the recording layer. The
particulars of the optical disc 100 may be further recorded in the BCA, as
well as the trécking polarity information,

25 FIG. 6B illustrates a data structure of the BCA of the optical disc
100, according ﬁ) another aspect of the presentinvention. 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,
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100, according to another aspect of the present invention. The trackingf‘ﬁe_)larity information
and/or the reflectivity information igsgcorded in the BCA, according togg aspect the present
invention. Here, the tracking polaﬁ information is as described with rence 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 laser beam reflected from the recording layer of the optical disc 100 to

the power of the laser bz iigieeis @fﬁﬁb@d&&@@h&é@#bé@?ﬁ refilestid i PtheNRReR%ng
iy Menmaiie. e (AEEAL S RIS T L0040 I BPHEEoh (B b bERRAG re°‘é§$ﬂg y
layer. Meanwhile, the 39 6A
gnd 613, but on:cy rt]he théeemmtgtnymmlomwreﬁecgecwfm@ﬁ&aagdﬁ%cEdﬁigggHU&Héé%@
ata structure of the i a ro e optical dis according to
rg?{ﬂéé Pcaq%l‘?é elqtl lca ara (‘Tigeé‘égomi

an aspect of the present "inv ntion RGNS AR 8
optical disc 100 havingX@fo recording Iayers as shown in FIGS. 4 and 5. The tracking polarity
information is repeatedly recorded four times in the BCA and the recording begins at leading

bytes of the BCA. First two bifsimtie qhw@émm@rm) ivdniesmaiRnessrisiantifisesipiHbe
respective informatiorﬁgﬁtiir t&%eg %y re d. If the first two bits b1bO are 00, the
information indicates t n §ém BiRg YOW?SFE?%%‘SMBHW%@M‘FH@@ first
two bits b1bO are 01, teeomiedrifatemdaddicates that second tracking polarity information is
recorded in the BCA. 20 If the first two bits b1 bO are 10, the information indicates that third

trackmg polarity information g ¢eofdiRehindhs BGA sthIbE S iNe iSRRG Ae et the

ormation indicates that fourth trackmlgdpolarlt information is recorded in the BCA.
e})etltlve recordifig oPftf of the optical disc 100, according to an aspect of the present

invention. In detail, FIG. 7 shows an example of the BCA in the optical

disc 100 having two recording layers as shown in FIGS. 4 and 5. The
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. [f the first two bits 750 are 00,
the information indicates that first tracking polarity information is
recorded in the BCA. [f the first two bits 5750 are 01, the information
indicates that second tracking polarity information is recorded in the BCA.
20 If the first two bits b7b0 are 10, the information indicates that third
tracking polarity information is recorded in the BCA. If the first two bits
b1b0 are 11, the information indicates that fourth tracking polarity
information is recorded in the BCA. Repetitive recording of the
information increases a robustness of the information. Even if an error
25 occurs in one of the repeated recordings, it is possible to read desired
information from the other recordings. The other six bﬁs b7b6b5b4b3b2
provide the information. The bit 52 includes flag information indicaiing
whether or not other information, i.e., the particulars of the optical disc
100, is recorded in the BCM. If the bit b2 is 0, the information indicates
30 that the other information is not recorded in the BCM. [fthe bit b2is 1,
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i . information increases a robustness 6f the information. Even if an error 25 gccurs in one of the .
_repeated recordings, it is'possible @ read desired information from theagther recordings. The
other six bits b7b6b5b4b3b2 pro the information. The bit b2 inclu flag information
‘indicating whether or not other information, i:e:, the-particutars of the optical disc "100, is
recorded in the BCM. If the bit b2 is 0, the information indicates 30 that the other information
is not recorded in the BEviniptmatinnondicated thatdhafotimainfonmditands thabttediméic

ormaion is recordecipie AT Bo 7RSS e SERAE HAEH)OASAon

information and can be defined as follows: 00000: first reco ayer ='type A, secon
recording layer = type ang @@Géﬁzf?ﬁﬂﬂ?&%?dﬂi@\I‘@er = type B, second recording layer =
type A 00010: first recording layer = second recording layer = type A 00011 first recording
layer = second recording lay€l08app &St re@draing sigece tyen, thecotherdoiramatiapds ke
recorded in the } BCA, and the polarities of the tracking sigynals related to the first and second
recording layers are type B and type A, respectively, the six bits b7b6b5b4b3b2 is expressed
as'000010'. When the other inf Hoiffrstirepeding dayartc tiaesthfaheocngiiesoning By eis=
recorded in the BCA is and both polarities of the trackifi@8ignals related to the first and

second recording layers-are ty%% &hlg sg'x bits h7b6b5b4b3b2 is expressed as 000101 If 1
byte is not enough to express the tracking porart hid¥Tan SHCYY EXEPRHRT IRYRE T EWREe of

recording layers is more than Zd@gﬁgﬂfms,@%mgem@sg é@gm%ﬂmarf'%épf;o%ign

using additional bits in addition'to the | byte. .
= 10 For instance, when the other information is not recorded in the

~ BCA, and the polarities of the tracking signals related to the first ahd
second recording layers are type B and type A, respectively, the six bits
b7b6b5b4b3b2 is expressed as ‘000010°. When the other information,
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 fracking polarity information,
-for example, if the number of recording layers is more than 2, it is
20 possible o express the tracking bolan‘ty information using additiona! bits
(—-} in addition to the 1 byte.

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

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

A method of reproducing the data from the opfical disc 100,
according to an éspect of the present invention, will now be described.
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“When the optical disc 100 is loaded:into a disc drive.of the optical. disc ¥éproducing . o
_apparatus, the disc drive easily acceages leading bytes_of the BCA so agto read the tracking
polarity information and/or the 25 ref®Ctivity information. Accordingly, th&®ecording of the
tracking polarity' information and/or reflectivity information may begin on the leading bytes of
the BCA. A method of reproducing the data from the optical disc 100, according to an aspect

of the present inventiof\Svillaidiares absvebthe datatbahsntpredusbdussithetidatadtiaidds not
reproduced using the rgedhachjsael HR trekd ﬁﬁmT% olarity Infarmation and/or
the reflectivity information recorded in a BCAr oépgﬂnggélﬁgt}:yﬁ ISC g)?ﬁlhg Eréé%l}%]c?uﬁ?l}g%c%f%

such data can be perfdﬂ%@ﬂmmmﬁﬁ%@ff@ﬁr@mgiﬁﬁﬂ@usé’h&a@hm@dﬁmr
area. FIG. 8 s a flowchsrilbspiratnesheanaiiierhild epipdhising dos dlftprpraisanting! lisc

100, according to an aspect of the present invention. Referring to FIG. 8, at operation

when the optical disc 659?&3&@% %Batﬁéea'rsc drive of the reproducing apparatus of FIG. 2,
io at operation 802 the optical pickup included in the disc drive reads the tracking polarity
information from the BCA of thCoBtisa fisectent Mustptingtibe BRahthbofemddaitigapraratus

(o the dise crive) periojges i SKBAANIRE SBlcaleiza 00 s e read wacking,
polarity information without trial and error, and records or reproduces the user 1sdafa’in a

data area of the optical€BtiRse. IRFarEnutnddGHd sbaparafiksp hrotier shaopticitidigc

polarity information to ﬂmd@ﬁ:dﬂéi@&ﬁ&dh@@fbdhﬁ»‘giﬁﬁf@’?efﬂfﬂfﬂ!ﬁa&@p P&@soéﬁlﬁg‘f?ing
the information to_ perfoym the recoﬁﬁnﬁlor the reproducing of the user data on the optical”
disc 100. 20 FIG. Y is E‘frlSB\%ﬁ'Hﬂ’h HifhgRHeahRIg5HA E‘P%%é?ﬁedﬁéh@%% drive reads the

N

tracking polarity information from the BCA of the optical disc 100. At
operation 803, the reproducing apparatus (or the disc drive) performs the
tracking on the optical disc 100 using the read tracking polarity
information without triai 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

-

( . . .
Vs present invention. Referring FIG. 9, at operation 901, when the optical

disc 100 is loaded into the disc drive of the reproducing apparatus of FIG.
2, at operation 902, the optical pickup included in the disc drive reads

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

* data area of the optical disc 100. In other words, the optical pickup
30  provides the reflectivity information to the disc drive, and then, the disc

13
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data from the .optical disc 100, accoraihg to another aspect.of the pfeserﬁnvehtion.. Referring
FIG. 9, at gperation 901, when thegdaptical disc 100 is loaded into the digc drive of the

reproducing apparatus of FIG. 2, ®Poperation 902, the optical pickup WBluded in the disc =~

drive reads 25 reflectivity information from the SCA 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 reflectivitf{RrePRtERIs thenpticanitkundisingrihe o frsomtisrolorpprimoctisthe

user data in the data m@ﬁﬁ@%pm@@éggg,;@,@g BF SR8 IQNPHES, Eﬂ?@@@%& '
provides the reflectivity information to the disc drive, and then, the disc 1 r%gbw%%nﬁr% S the
optical pickup using the information to perform the recording or the reproducing of the user

data on the optical disc 100. Ihnadtgrt{al?hAEEchl?!hty s As described above, tracking polarity

information and/or reflectivit ed in a BCA of an optical disc according to

an aspect of the present invegg%séﬁﬁ%dgwyeitt}g &ﬁﬁé?éi?%%%tgggﬁggﬁ {5%%52&3 %?Igé{%ty

information and/or reflectivity information without trial a
reproduce user data inHeERateis seassdes dpeddidial am apficaigliss fewasperts ahthe

present invention havex8pest N pR4 HaRGERRSH I wee&#ot?ﬁ%%%ﬁ){r%c S H0RRER e I

the art that changes magéle made In this aspect without deparling the principles an
spirit of the invention, HRCKIEhECHNM IEFPREURREN R o eefis ki indormetion athoutdrial. 14
What is claimed is: 1. Amiethodznid etetdip gsctpiroaronsiues eotcabeish a data area of the

10 optical disc. _

Y
h Although a few aspects of the present invention have been shown
and described, it would be appreciated by those skitled in the art that
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.
{"\
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comprising at least one recording layer, the method comprising: 5 recording at least one of
tracking polarity information and reflectivity information in a burst cutting area (BCA) of the
recording layer. 2. A method of reproducing information on an optical disc 10 which has at
least one recording layer, the method comprising: reading tracking polarity information in a
burst cutting area (BCA) of the recording layer; and analyzing the read tracking polarity
information, outputting an analysis result indicative thereof, performing tracking in the
recording 15 la ! éﬂ%é'—ﬁisc using the analysis result, and recording and/or
reproducing user data on the optical disc. 3. A method of reproducing information on an
optical disc which has tleaséon%ée orlgling layer, th metthod com rism%lzl (r:eading
reflectivity information in a bu e f?%%r%ea ﬂg%%i % %ré]q'('e%%%}nag 3 er, anc?analyzing the
read reflectivity icdorprisiiog 26 iepstitme aecandiygityes iherndiethtidectraprisfingdjusting the write
or read powgr of a laser. beam using.the ' I ng.orr ducing user
data 25 on he optical léggr%g SRR SRR b AR RS ARSBR SR

reflectivity information in a burst cutting area (BCA) of the recording

layer.

2. A method of reproducing information on an optical disc
10 which has at least one recording layer, the method comprising:
reading tracking polarity information in.a burst cutting area (BCA)
of the recording layer; and
analyzing the read tracking polarity information, outputting an
analysis result indicative thereof, performing tracking in the recording
15 layer of the optical disc using the analysis result, and recording and/or

reproducing user data on the optical disc.

3. A method of reproducing information on an optical disc
which has at least one recording layer, the method comprising:
20 reading reflectivity information in a burst cutting area {(BCA) of the
recording layer; and
~ analyzing the read reflectivity information, outputting an analysis
result indicative thereof, adjusting the write or read power of a laser
beam using the analyéis result, and recording or reproducing user data

25 on the optical disc.
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