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WD 2004/ 081926 PCT/ KR2004/ 000503 WRI TE ONCE DI SC,

METHOD OF MANAG NG DATA AREA OF WRI TE ONCE DI SC, AND
WORBARSDS AND METHOD FOR REPRODUCI NG DATA THEREFER2004/000503

Technical Field 5 The present invention relates to a

wite once disc, and nore particularly, toa wite

once disc which allows allocation of an area storing

WRH%S{:@\KS# dise MRHRH o iandanE DARAARERBEWRifE oncE DIsc,
goAﬂsz&'ﬂlé Ar@Dol\gﬁ?HMD FORKP btﬁucm@ CATRTHEREFOR

appar at us reproducl ng data Wite once
d| sc. 10 Background Art Defect rranagerrent is perforned
low a user to rewite user data of a portion of
Teoh l9jata area in which a defect occurs to a new
portlon of the user data area of a disc, thereby

conpiBEaseng Iventian relgtes o 2ixutte eags éi@o@@nﬂn‘ew%p@ér@ularly, toa
write +Hcelé|s%%‘ﬁfzﬁlaﬂo®§ A6Lat @F@g%ﬂg%a} é%ri’ﬁgréé%é 'ﬁﬁen"lﬁbﬁg{ser data, a

ear replacenment or enment

- methddof hanbigirepa da@hmaemfahe vnittlote discis®ar appdates Bscoirding data in

which a  defect oc | aced wi a spare data .
the wHieNIedisRgaib adBs dend appavatiay W%‘Jﬁ@%@mg éieiaaﬁe%&\e write once
disc. Method, a user data area having a defect is slipped to

use the next user data area having no defects. 20

Bot h linear replacenent and slipping replacenent

met hods are applicable only to discs such as a
Backdpdn&A¥t RW on whi ch data can be repeatedly recorded

and recording can be perforned using a random access

nethedct MaarigBient |§Tﬁéﬂ@ﬁﬁe@io auéw ad@éérqb rawnﬁg@mata ofa

even on a wite once disc on which rewiting of data
portionofgotiserl dajaedea iswhightahdefeach @aﬁurrséplaae@wmmmpﬁﬁw user data

area Q¥ fise it brofe PP ehaRTRL R BY i oL e B ERRERefet o 1
generdf, idefecinfgnagstem istherforerer ghinglinear eplsdemdent or slipping
apparatus, using the linear replacenent nethod. For

replagaiaentipethagsen Iy taalinearreplacgamens methedya iuser dateeargiags which a
defect Bcdurd® ?éméé@c%vﬂﬁ% ?p%%@& QLD ﬂgélﬂa no defects. In the slipping

replacement method, a user data area having a defect is slipped to use the next user

data area having no defects.

Both linear replacement and slipping replacement methods are applicable only
to discs such as a DVD-RAM/RW on which data can be repeatedly recorded and

recording can be performed using a random access method.

Meanwhile, methods of disc defect management even on a write once disc on
which rewriting of data is not allowed, using the linear replacement method have been

developed.

However, there are cases where disc defect management cannot be
performed on a write once disc with a recording/reproducing apparatus, using the linear

replacement method. For instance, when data is recorded on the write once disc in
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real time, it is difficult to performdisc defect
managenent thereon with the recording/reproducing
wa@ppanstoes, using the linear replacenment net hoPICT/R&2004/000503
this reason, a spare area is allocated to a wite once
di sc only when disc defect managenent using the
recor di ng/ reproduci ng apparatus is required. That i s,
the allocation of the spare area is detern ned

real tlmeert is diffiewhia eerform disc dqfecptsmaaegereeet theraen a\efétfeen ot
rocord AR Bl AR, 850, A MBear A e pliiay 77

necessary. However, when other areas, not for user
datfeor t_bise‘eaebo,caepdra arcbhe ediat:atedrteaa writehence disc only when disc

recor di ng/ eprod ci ng_apparatusg i.s_not able o
defect BEgHFD] Bt PRkt GRnarabare focied.  Thatis,
the ale(:?ﬁesn WEr%Sspérfe ér%ﬁ I%éfe%ﬁﬁ@& bflaSGs&rYhfdiRNNO
Information regarding the data area structure, the
recordi ng/ reproduci ng apparatus is not capabl e of
det/fésm ihisngessibletib ellocatearot anbagpaier areas duirelscodther Regas to a

data diia L€ PP RS s o E itelmoRotRh I flshula

area when the other areas is are forned. After a

W i Hiewepser ahearnthendieagphobior UBat dafe eiré bliscated as the data area,
containing data is witten in a bit map format to

the regpeding/eepPHEBINgrapagatug iy nggcam@e@@yemmgéhe structure of the
Jggl litation of a further wite operation or a read
data ar
operation. Mre specifically, a recordable area of a
di sc consists of a plurality of clusters 20 that are
datla atkeowdrdsy |thhetvmteroneerdi$c contaést n@imfamhation rdgarding the
clusters coptainin nd. bl ank usters
data 4B GBS RRIBRTORUC G BT A 17 Sk Eppadlaet determining
whetHe? Sh&H A1845 66 lﬂ%é!%nad%ﬁéfﬂialﬂﬁuéérdd@%% |a}{o@é?c6§9t§ tife data area
esired area during a wite or read operation.
or nofpandidetiéraninirig themmsition andrazesf sspewidata rﬁgeewfm the other areas
containing data is very 25 useful when using a wite
Q disc. In other words, it is required to fast
detect a cluster next to a cluster in which data is
NDOsAftées amité Ypertivhd pdoseatash that epbtifiedaird@ad contalitng data is
wite once disc. The bit map i nformati gn enabl es fast
writteaén adiit BaPJPrmakiorrriedatespiapd aregof 2utiag.dbewy enabling

facmtg’)cﬁgw WM&%Q/Q&% eAEt?cﬂ'\ oté re§d?)%%§étm e to check a

e rec rd| r}e once di sc

are fo

More specifically, a recordable area of a disc consists of a plurality of clusters
that are data recording units or error correction units.  If clusters containing data and
blank clusters are recorded as information in the bit map format, the
recording/reproducing apparatus can readily access a desired area during a write or

read operation.

In particular, bit map information specifying areas containing data is very
useful when using a write once disc. In other words, it is required to fast detect a
cluster next to a cluster in which data is most recently recorded so as to write data to

the write once disc. The bit map information enables fast detection of the next cluster.
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and detect the original data recorded before the
change occurs, using the bit map information. The
waele®ae/0sweor di ng state may change by recordi ng PCT/KR2604/000503
data to the wite once disc containing data 5
Di scl osure of the Invention The present invention
provides a wite once disc on which both user data and
ot h data can be recorded and mgpaged in a data_area. )
TheRlspe B pSITE eI BROK P EIaSvAR TECRTS iRk 6f Aatrde once disc
and def& ke BegHaRtStCARoRfRd b&ofdfi Mh?rﬁf%%&rsmﬁngrtﬁé Bit'map
_ invention al so provides a nethod o nagi ng a data
informzgtigm. of The digeireeordingestatesmay@hiinge tyoteicordieg fuldiher datd to the
her,. dat a.can be recorded and managed in the data
vnite §'§%%q's?h(§’nﬁ?'@@@nfal?nventi on al so provides a recording
apparatus recording and 15 nanagi ng both user data
and other data in a data area of a wite once disc.

DiscloHife B 85 Hveh¥gnt i on al so provides a nmethod of
_—rw—rod‘lrc_m‘g_g'ar'afroma wite once disc on which user

dat ed_ | ata area. .The

oo e DR v R RS L s CPhSy B8 o Der cata ang

other defa ol bengcoialed dridomanagetiih @ duigergh sc on which user

data and other data are recorded in a data area. 20

According to.an agspect of the present invention, there

is %9[%@@?5’%“8?5 aﬁawovmessca disswipsfydata regarding state can be
easilyZMiRked, data area, and a | ead-out zone, the disc -

including a predeterm ned area storing area

all ocation information that indicates whether at | east

onel Reprasent iffventien absospraviskesi s nwthod af etirfaginglastata area of a

e G52 IO s 5505 EhE%h AL o PR 8 gbBanaced

the ddthSgemi th at | east one record |layer, including at
| east one data area which stores user data, and at
| east one predeterm ned area which stores area
al |'dwapiesent ivepken alse, Provigeszomeoding Zpparatus recording and

menaEE SRR 000503 ot IS A

for disc defect managenent. According to yet another
as pew prdfsenhimvpntioe alsol proeiaies enmetihed of isprodwsihg @dtafrom a write

once disc on which user data and other data are recorded in a data area.

The present invention also provides an apparatus reproducing data from a

write once disc on which user data and other data are recorded in a data area.

According to an aspect of the present invention, there is provided a write once
disc including a lead-in zone, a data area, and a lead-out zone, the disc including a
predetermined area storing area allocation information that indicates whether at least

one section of the data area is allocated for disc defect management.

According to another aspect of the present invention, there is provided a write
once disc with at least one record layer, including at least one data area which stores

user data, and at least one predetermined area which stores area allocation information,
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met hod of managing a data area of a wite once disc,
receiving an instruction regarding 5 whether
w@bdogosworon of at | east one portion of the datBCEHK&2009/000503
the disc for disc defect managenent is required and
recording area allocation information, which indicates
whet her the at |east one section of the data area is
ocated for disc defect  managenment, |

in
Whlchw@@é%eewhw@er ak leasbpne pection of efoleaﬁh@n@ gatq arqa is allocated
for dl&nﬁ’éfggfnﬁﬁgﬁéheﬂfc the present invention, there is
provided a “Io recordi ng appar at us |nclud|ng a
recordi ng/ reproduci ng unit which records data on or
r e ddiscooding tbry@haaoﬂueirtaepeaw tHEmesmtdn@emimn rlbérieels provided a
h v@i gh cont r ol a {?lc’l or di??ﬁ/ﬂr lrodum uni t
MENQGLELIENEIY AP %rteia % W HRES BIFC: URHLANY A 'E'%%%’“O” regarding
Whetﬁéﬁ* elIbesticH of S88hsiMe S6&LhQT thé datslaten of BR Gbc ?&ed:sc defect
disc is allocated for disc defect managenent, in
manageewsr i fquiad angarecording atta ello¢ationesfasmetiono mmrch indicates

fru 15 re ard' et her .al |, oc ti n Qf t t
whettied Sh¢ UE1ez80 o? sHEAGH O R dRIEAIER el Sbly 3P dige WRFed
manadeafidi iRt ét@d@(érhﬁn%@?é‘@bfﬁféﬂ%é of the present

I'nvention, there is provided a nethod of reprodu0|ng

dat a from a wite once disc, including accessing
pr e‘&@%@ﬁgﬁ@&t'&%athﬁf asn@ctj@fsf@etnfeﬁ@@fdnae@%pranh@teaus. Ry¥gvided a

recort{hﬂé 'E)'%Fétﬂ ’|nc§1’ur[']ﬂ g%tl%'cahﬂﬁ %glﬂfgg[lg?ﬁ i a{vﬁ%ﬂrr‘ébgg%s data on or

on 0 st one S a area

readsdista fromniachritesonze disd;enral @ dohtrolleh whicH eoatiols the
ement, fromthe area al|ocation informati

recorgiBasrRioR g Wit 1IresABt Ade allasebon SforRation cgieh indicates
whetHéé?‘é? ﬂ%(els? Bneldd@fisn bf aFHaQ% Ifed of‘fh @158% Qﬁé@atég REOGNE st
at a | g uni t

roma wite once disc, ng a readin
managhimsnt, rieaadpredel"errrdmdaafea)ni ﬂieedlsla: do respahse oan irdttuetion

B RN W CN T W,

allocation informati on and obtain 25 i nformati on

r egRécHrdBigao sHl ahbfHer AspbBeofthel fasénidRfesiRst, itRBredk Rovided a
data area of the disc, which is allocated for disc

methebpbraprediciae deta fromramiris enae eiscaindeding @scessing a

ol BRSOk, RREEE BP9 8

Inforn@mrﬂegbrcﬂng Ydvatibn fodlalt st aRe, sdctioR @f b, dathldre&®f the disc, which is
obvious fromthe description, or may be |earned by

allocafedfaridisc @efechmanagemartnironm m@azg@@)lgga_tmmformatlon
PCT/ KR2004/ 000503 Bri ef Description of the Draw ngs

Theg&- #arGab sﬂﬁ %ﬁbtf?e?%%%ét GNPl eAHUBELBAGSN N, thEre is provided an

i nvention~w |1
apparatus reproducing data from a write once disc, including a reading unit which reads

the data from the disc, and a controller which controls the reading unit to access a
predetermined area of the disc so as to read area allocation information and obtain
information regarding a location of the at least one section of a data area of the disc,

which is allocated for disc defect management, from the area allocation information.

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

be learned by practice of the invention.
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apparent and nore readily appreciated fromthe
follow ng description of the 5 enbodi nents, taken in
W@ 081026 on wi th the acconpanyi ng drawi ngs of PITK&R004/000503

FIGs. 1A and 1 Billustrate structures of a wite oncev v v v «

di sc according to enbodinents of the present
invention; FIG 2 illustrates a structure of a single
record | ayer disc allow ng managenent of a data area,
according to an enbodi ment of the present invention;

Brief %&ggﬁon%ﬂ%ﬁégﬁ%\;@?gs a detailed structure of the

Structure (TDDS) area shown in

£ SingR i Apeb b4 8 LR AuAB A St ALTHEEMIGh Bl BDEme

apparelhll Msd rrdreseadibt apreoineedfrom Meﬁgll@mr@cwgbripamrof diesc
| om ng managenent of _a data area, according

emb@%\'ﬁ%ﬁﬂ’f%ﬂ%%dﬂ?%HﬂC‘éﬁ” VB the @@@ﬁawpﬁﬁvwcﬂrawmgﬁsowmohs
illustrates a detailed structure of the TDDS + SBM
arlés. dhoand il B illusGats struetuees of avrile ongealisaaseerdingiioe

f a.si ecord | . disc all owi ng managenent of

embo %tgogﬂt%pregéggﬁgeﬁégﬁo anot her enbodi nent of the
IFF €55 enflustrates b fRictireGf Bsihbleutichad REep ditetaliovellg management of
structure of the Tenporary sc Managenent Area

a data aERNRCEEiRY forenrembogiment ¢ the meﬁﬁmmngt% a

S PR MR 0. LSy PR DB e

(TDDS} arget shaavofn BIGi2ngl e record | ayer disc al I oW ng
SFS S etcates o dfrtafasEiRtore Eihe ShACk-PEMAR (SBM) area of FIG. 2;
st
' #I%%él@%géteggdﬁf@ur%dofﬁ %ng{e‘rthat%ggﬁ laty%g td}?'\é‘}ig%n& heMhgement of
a datesalreaceucerduig o ahatheeembsdoment of the @reddnt inventtarg h
Fic 6 Magientes AntaiaCarudhte. oEHe 05 £y dfea shown in FiG. 5
CPI@ g lﬂbﬁgat@‘s %Cstfdﬁtﬁﬂeaéf'azéhb@recbm FHy@PHis‘érhl%Wlﬁg Aethagement of

during disc initiallzation; |l ustrates
a datadates, lbedorskimaitet amathef emboblune@trofdbatmemmignwﬁmn

T oL ol e v
(TDMA) shb&n iRFRSENt i nvention;
FIG. 9 illustrates a detailed structure of the disc & drive information + SBM area
shown in FIG. 7;
FIG. 10 illustrates a structure of a single record layer disc allowing management
of a data area, according to another embodiment of the present invention;
FIG. 11 illustrates a detailed structure of the TDMA #1 shown in FIG. 10;
FIG. 12 illustrates a detailed structure of a cluster, shown in FIG. 11, in which
both an TDDS and an SBM are recorded;
FIG. 13 illustrates a detailed structure of a cluster containing disc initialization
information obtained during disc initialization;
FIG. 14 illustrates a detailed structure of a cluster containing disc re-initialization
information;
FIG. 15 illustrates a structure of an SBM area according to an embodiment of the

present invention;
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WO 2004/ 081926 PCT/ KR2004/ 000503 FIG 16 illustrates
a finalized SBM area according to an enbodi nent of the
w@e@seso2é nvention; FIG 17 is a bl ock di agr anP@f/KR2004/000503
recordi ng apparatus according to an enbodi nent of the
present invention; and 5 FIG 18 is a flowchart
iIIustrating a nethod of managing a data area of a
wite once disc, according to an enbodi ment of the
pF'é%ér@t ilsiatasiadinalized SBM @sea gccemting fngn embadiment of the
Reference will now be nmade in detail to the
preseh%@%ﬁ%ts of the present io invention, exanples of

WRIG: M 7ais & blbbld%!iaf@éﬁﬂbﬂaﬂréd@@dlﬁ?cépme%céfcﬂ R@&n embodiment
wherein like reference nunerals refer to the Tlike

Oftheéﬁ@?@ﬁt'@"@‘ﬁ%@ﬁ ut. The enbodi nents are described
bey He LaRh r.e rj .
O 18 S Bl WS T Phe B S il AE0 G 488 @ wite
once disct acamdimgdosn ¢mbodinmaitioefthe pfeserddhvtentian. t he
“disc') according to an enbodi nent of the present
invention that is a single record 15 | ayer disc having

Best rﬂo&@@&f&ai@%%ukﬁ%e (hen@ibpc i ncludes a |ead-in zone, a
ata area zone. The lead-in zone is
s ot rBLer B A e (A i Xetalt o e Erpichefts A Hibent

mvenmweaexammegeéwhldhamﬁmvdimld thedacdorapaeying drawiggs, wherein like
| ead- out zon divided into a user _data area and

refereqce paimeraly refer ‘@ﬁ@e i‘b@ﬁ@fﬁ?@ﬁ thepughopt.e dER@ embadimeniscare
f ebﬁr% I G

descrn?b% t%éll ust{) rhgpi gismg] di S%Bﬂlﬂgeﬁ@oﬁaﬂ oub?ﬁhq ég%ﬁ@z{?gr

disc having two record layers LOand L 1. A lead-in

zordG. &Adlh,tﬂraaeea,stralnwramf auvrte anaeadiac éhereqwfmrirafeln;ed to as

: the f t I

e 045 Bl S B30t oot a5 i L S ecor
layer 86 hévin@aéjréﬁd)trd 1808 [ eﬁ%"d@@‘dcﬁhdé‘s & ARG fdrfé“aaﬂ‘ata area, and

outer part _of the 25 second record layer L1 to it
a leadreiiezonsar tTheUgake zohe islasgtas meamrrmar@,aetrofdhecdum and the

E d f th d _record |ayer
oacfft bl oghlls PEATRNS GRS R0 A THEP00E 55818 phdbKGT botwoor
the Ieécﬂ){ﬁtorﬁé andhiaé ldi-obt¥orid &d Rodividedanieos uker Hé@%e@aéﬂh a spare

(OIP) in which data is recorded starting fromthe

area. | 4hg-sPare grea hes eryefalesmings sizestartiag fiions the begining of the data
|ayer LO toward the outer part and continuing from

the outer area of the second record |ayer 30 L1 to the

| ead-out zone at the inner part. Spare areas are

al IFvGat Bdllustrattdéeafdiscsthalizca double record layer disc having two record

layers LO and L1. Alead-in zone, a data area, and an outer area are sequenfially

area.

formed from an inner part of the first record layer L0 to its outer part.  Also, an outer
area, a data area, and a lead-out zone are sequentially formed from an outer part of the
second record layer L1 to its inner part. Unlike the single record layer disc of FIG. 1A,
the lead-out zone of the second record layer L1 is present in the inner part of the
second record layer L71. That is, the disc has an opposite track path (OTP) in which
data is recorded starting from the lead-in zone at the inner part of the first record layer
L0 toward the outer part and continuing from the outer area of the second record layer
L7 to the lead-out zone at the inner part. Spare areas are allocated to the first and

second record layers LO and L1, respectively.
6



10

15

20

25

30

second record layers LOand L 1, respectively. 6 WO

2004/ 081926 PCT/ KR2004/ 000503 In this enbodi nent, the
wGEpaneseeas are present between the | ead-in zPCIEKR2A@4/000503

the user data area and between the outer area and the

user data area. However, the positions and nunbers of

spare areas are not |limted. Initialization of a disc

according to the present invention will now

b
deér@thi%@mboo@,mgnbghe §PareRicAgtarg Present tpﬁtwepmethaﬂe;ﬁd-in zone and
4 . . . ’
tno P B8R BRSO el AnBER B ARAUR U Ao HBwever, e

positichisrare buebefs af sledre sacatarsnar irmiten to a
predeterm ned area of the disc, thereby enabling a

recor.di ng/ reproduci ng apparatus to recogni ze the dat .
o GalighEep it disk aer A biGs 16 predeet intieatagh ol how B described.
Disc gfitgag&gt (?n % a r@%lirﬁ%rrfr&fo‘?@ogégét?@gﬂ BBt R3i&HorrRAPHAONG use of a

ef &ct agenment usin
disc. ridoor spexificalyy nderchatpraeparding e sirbeiure bha dadearemisawritten to a

procielgighid SR b ABSleBS ekl o R el urpoiapparetus o
recogifiad @88 atda StriGurd. NiMtHeAhfcrAdtioR dpelficdBlh@Rer bréas, e.g., a
the information regarding the data area structure, is

spare pegrid@dict deta, reégardingcdisa defegt imanagamentigsing a

-ecordi ngl.reproduci n rat [ I
ecord RIS R AL o BRRAL o S B PERRE) g alqoated o @
data ah84,Gdhd ﬂiﬁ&ﬁﬁ@é tRNp&ditieis bihae drbas bflotstet tdah@ data area. If disc
recorded and detecting an area in which the user data

initializafiangnfrsmedions tied the inderanatiom regarding dor Aak ares st is
recorde 4 SHRIEIE . 8 AnERRlquTy BBGTRRLs <caavle o

checkingM@Bstgresencd hhd pesitidas of theedrasstih whitleirfomaation btHes than the
2 through 9. FIG 2 illustrates a structure of a
user daitay i} recpedast and Agtactingan arepduviichiitagerrsiata ioéo Be rgcorded.

data area, according to an enbodi nent of the present

in i I I in2uhidh ek i
TR RSB B SR ey o o (ot
mana@hent is foened din aglate mdéa,i amcotdisg tatteapresentimention, will be

Di 5c .Pefect Stru re.(JIDDS) area, a Tenporary DeFect
desan‘pétwﬁr 56“&?48?‘1' Ss%g@@ug  map area, and a disc &
drive information area. 25 In general, when a disc is

| ogqed? iilRistrated 8&HIUGILNE/OF BIIREE GbEErdaRpaT @ibd oWty management
recordi ng/ reproduci ng apparatus reads i nfornmation from

of a datal area. pecordimg terai embgdimentcdfdhe presrnttioveios: nifkeferring to FIG,
2,a leh gp;%ngﬁé}QHS dﬁébeingfu%%si‘fb%&%&%é‘%r%h?ﬂ%é’%‘ fljl\(flA) DMAT and

DMA2, a recording condition test area, a Temporary Disc Defect Structure (TDDS) area,
a Temporary DeFect List (TDFL) area, a space bit map area, and a disc & drive

information area.

In general, when a disc is loaded into a recording/reproducing apparatus, the
recording/reproducing apparatus reads information from a lead-in zone and/or a
lead-out zone to determine how to manage the disc and perform a read/write operation.

Therefore, if the amount of the information recorded in the lead-in zone and/or the
lead-out zone increases, a longer time will be spent preparing the recording or

reproducing of the data after loading the disc. To solve this and/or other problems, the
7
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Therefore, if the anount of the information recorded
in the lead-in zone and/or the |ead-out zone
w0 pneswes, a |onger tine will be spent preparPCKRR@®4/000503
recordi ng or 30 reproducing of the data after | oading
the disc. To solve this and/or other problens, the 7
WO 2004/ 081926 PCT/ KR2004/ 000503 present invention

oposes tenpora managenent i nformati on, cont
preschRRSRfien PEORFER (LTRera g ordgSmHaL A TENIon g imid 8 TDDS and
a TDﬁ_e'tW@t%rﬁﬁﬁfa‘??%éﬁb nTé?ﬁH Fm%tuﬁP‘Bémag’ IRk ﬁFQ‘T‘Eﬂ*LeSr a TDDS
omt ead-in ne an or t out zone.

formedpsepatated o thiedeaddnzded aod/dribe tkakput hene.
recording/reproducing 5 apparat us begins di sc

fi Ilzatlo dr there dTDF nd T .
ar aF o EtreciRie Ul B rEEorid bRt iR orrati & oot hEng
appar@M% b #)h@ld% ﬁdﬁhzdtléﬁ dﬁhﬁ@Whikﬂf fhevecoRIEY TOFE dMFTDDS are
recently recorded TDFL and TDDS are copied to the DVA
recorgest 88 diefpitynanagrmeeiciofarmagiondp ol living dppeugh the diaa finalization,

only (R Ee B PPl G R Ee P ARt el AT HleCOMm, Heorcingl

the rekBrding/asifrodtbiagdiRratus CaftdtagslaRNdist I’l‘ﬁlﬂéli@tbﬁrrap&ily by reading
stored in a plurality of areas, thereby increasing

only the|meﬁé|rewr3ﬂydwda#e6mf@fmavpn fpavtheddbidy. e BW the defect
[
manaBERRERHEb oo sSeiBRaNH TRy B oty 1158 inragine the
reliabilityeadf informatioa. def ective area, of the disc in which a
defect occurs, and a replacenent area that substitut es
for thee?efectlve is a speci f

DFL furt.her
whdPHiE el ort Mgl B ning Ta 196 snsbdient FRES the fitear
repla&aeréﬁﬁﬁe H ?nBQHEé ntH@”ﬁDFﬂ?ESééuﬁé’s%ﬁ'a‘r‘éé 8le.l B d@?é&ﬂ/eaarea of the
e PR L R i physi cal 1 y. TODS,
disc im svhlc’rf adebedt @ccuen agidray retpﬂm:e'rm‘?mi arepébah‘ $L€b§tltlhtes for the defective

ara.. R FDEE R S 6l e e 75 0 gorece

clustetw &r y&@nt.rﬁ%usﬂ%aﬁ% @msfe@wwdma 88ri@s eadefér&@bamnq)hysmauy
at i e., i nformati on regar in a data recor dab

The TRRS, wirieh islinfarmatien maragingsthep EmeﬁeﬂtW@cmzdla@u@OSItlon of
theTg pser data area. In this enbodi nent, the spare areas

E and #2 are forned at the start and end of the data

area, respectively, for a case where disc defect

marpige @ikini onesintiidee dhe 2pacts bitgnap (SBM) area that contains bit map
recordi ng/ reproduci ng apparat us, during disc
informa{jan eoREding Gw area containing data, i.e., information regarding a data

recordable area.
The data area includes spare areas #1 and #2 and a user data area.

In this embodiment, the spare areas #1 and #2 are formed at the start and end

of the data area, respectively, for a case where disc defect management is performed

using a recording/reproducing apparatus during disc initialization.

The lead-out zone includes DMAs #3 and #4 and other areas.

When a user decides to perform disc defect management using the

recording/reproducing apparatus and instructs the recording/reproducing apparatus to

8
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The | ead-out zone includes DMAs #3 and #4 and ot her

areas. Wen a user decides to performdisc defect
worzvagerent using the recording/ reproduci ng apEERKRR2ME/000503

and instructs the recordi ng/reproduci ng apparatus to 8

WO 2004/ 081926 PCT/ KR2004/ 000503 all ocate spare areas

in a data area, the recording/reproduci ng appar at us

all ocates the spare areas #1 and #2 to predeterm ned
allocajp,ppareraeas in AclalaPEearibg reeorging/predicing appagaies allagates the
spare Yreb 81 At PuR S Bred BRG N b A PoHRIHY GHRE! a?é’%féjé‘cé.ag at the start and
appar atus records area allocation 1 nformatidn,~Which
end of thei @ai’a;aeaheTlhéhpishetﬁe?ordjxﬁg/tdrp&odupeing aaﬁ)paa@;uérewdis#ea
inabfirst cluster, of a T rea..  The area , .
allocalip GuRETBHoR A BF Rt iER=Rd)e @?ﬁg%aafﬁn ?HeSsiPEEs 25pes FHhand #2, in 2
first clg%i(??“cﬁ“a PR §RE dtéaMbcHifon ?nffoﬁﬁa_?itfdri %%%géﬁaércgy the sizes of

I ng addresses of the spare areas #1 and
the alldebtadhsperd, aréas #éendo¥2, Mistnting end madincpaddiesses afithe spare
#2 are . positioned at_the start .and,end of the data , .
areas 46N #2BER el BT o+ 196 CRaReIMHET L SRATE AkgaS 1 and #2 are
positiGRRAEAHESSISABNICSRDE! R dd18 Abd aeabeaivel, thd ?ec%}éﬁ%reproducing
areas #1 and #2 and the position lo and 'size of eac N
apparshus eararesagbizedbeatiocalion ahtheospare gaeals #d ande#2 paddhe position
d area)f Si f‘es. When, t he st arfti n%.and endi ng,, addr esses_ of
and sizR T GAENSPATR 2067, hagey O ARGl regih Fritred,” the e
starting and endi ng addresses are determ ned and

r eowhdadherstdrtifg andfedifd k@orgsega o tissarzesredt #1hend #2 are not
spare areas #1 and #2 is recorded in the first cluster
predetgrmined, thestaitieg antsending prdrassss @resigterminad andgecorded or the
. C r«e t: . .
o ASRRng SEBSTRIAEBoi, SEERTA B2 0By fEatrt st
of thetT@D8raraaal | ocation information in the first cluster
of the TDDS, a bit map is recorded in a first cluster

of the SBM area, the bit recordi ng. bit ,
corlndSABPAnat Hle FEaiAIPBRLOTL NIRRT s regpisisddpdhe TDDS
area it ddiend F53ra8dl it ARotRBMapd£a W th 1 20 and recording

Its corresponding to the positions of the other
clusters as 0. If the user does not desire to perform
di shftefoeeotding ihyaraenallagsiiag infagmation in the first cluster of the TDDS,

. recordi nalreproducin t . . .
a i 3L EORAEERT B9 AR &:4Em 488, e g togoraing b
corresidrifidd tothd pistidr dfthe fitbl llistdrs6r theerFDDBearsd #RSSBM area with 1
the spare areas #1 and #2 as 0, in the first cluster

and regording bitsom rresponding tortbediasitingstaidha ptherglugers ash-
information in the TDDS, a bit map, which

If the user does not desire to perform disc defect management using the
recording/reproducing apparatus, the recording/reproducing apparatus records the area
allocation information, which describes the sizes of the spare areas #1 and #2 as 0, in
the first cluster of the TDDS.

After recording the area allocation information in the TDDS, a bit map, which
indicates the bits corresponding to the positions of the first clusters of the TDDS and
the SBM area as 1 and indicates the bit corresponding to the positions of the other

clusters as 0, is recorded in the first cluster of the SBM area.
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indicates the bits corresponding to the positions of

the first clusters of the TDDS and the SBM area as 1
wa@pa4ioside€at es the bit corresponding to the poRCT/K&a®4/000503

of the other <clusters as 0, is recorded in the first

cluster of the SBM area. 9 WO 2004/ 081926

PCT/ KR2004/ 000503 As previously nentioned, it is

possible to change t he structure of the data area

r e/ 1SPrEViQUSh mgniiRediikie RaRsitlp EmEnaRE] e slfedure of (e data area
by re-lﬂttta‘ﬂﬁﬁgttﬂﬁ digd Qﬁ%%ﬂ?@w%%&éa al%gég ﬁrﬁo@%@&’?\/\%\}e‘?ﬂf the area

Ion was re I'n the
allocatiet 0rfdedation tMas rdcerdeddn rth@@TDtD&apd eia'rtammsd‘esorded on the disc
sc.re-initializ

dunngdgégirglgﬂgégfdls?&mgla,llé@g}rbn ls%e-ml 1/_ lon\mh,@eﬁﬁ@r%@pnbed with

refereHOE %o BRE, 143qw re disc defect managenment using the
recordi ng reproduc:| ng apparatus, no information wll

be recorded in the DVA I'n t_hls case, the area
al Vgban itivd usarf deemndorequire distedefest mmagmrémmg the

orded i.n _the . even 1 f disc. flnal|z tlon |
recordi fastEt Boraberaiye s iltaira et (A Aok @b AlielDffg n this
case, tHY afgichlit@tibhenfORRStio RsbdrBed in tHeEPDPEUGieRds recorded in the DMA
information froma disc wwth a TDDS area contai ni ng

even idiss fuialisatian isrotibeing pafewned.usi ng a reproduci ng
apparat us for re-witable discs is not possible

besgugfpil, 4 ORPRRIL BES ARAHAUGILHESTORR, SBld s

or o orrra recaor

reproddtﬁn ¥ [PRSTadtim fr@mca)ﬁlsedmth)a 3’ [IE)&aM?@Bop‘@ﬂrfmg railr@g atloeanon
finalization on the 15 disc. |In othe rds, if
informgdipB c USIRg FatpRTRdHCING AREtANES f%@rwtﬁaieﬁ@o %tﬁmtﬁgbss'ble because

of |nccl§’rﬂpﬁﬁl§\@bsaté’l"‘s¥rhcpu%s ber’QéI(/Q&ﬁ%%gd‘]é}eotﬁéF raMldrAs aink d&ﬂwatlon

or mat1 on recorded rea | recorde
recordeueindive TP D8 rarea idcemied itmal Difdt wioen peHermimg disalihalimation on the
, reproduction of information froma disc using a
disC. re-writable disc reproducing apparatus. 20 FIG 3
i Ilustrates a structure of the TDDS area shown in FIG

2, |ReuRsdlogist @ dlé%f‘dém’@?ﬁiaﬁﬁgén%t UBiﬂth@fré&SrdmgTrgﬁéoducmg
invention. A TDDS is recorded in a cluster of

apparatusawidtnat @@sner’mftr@du the area allcatian mforroptiomreenided ds the TDDS

ara 1 BAFREHH LB L R AR, LR s elvcton o

infornfé¥iohSraraerdide dising e’rlrélw#ﬁékﬂé didc @pfédifsing appa@atence
when a recordi ng operation ends.

FIG. 3 illustrates a structure of the TDDS area shown in FIG. 2, according to

an embodiment of the present invention.

A TDDS is recorded in a cluster of a TDDS area at least once until a recording
operation ends. In general, a plurality of TDDS #0, TDDS #1, ... are recorded in the
TDDS area. In this embodiment, TDDS #0 is recorded in a cluster of a TDDS area

once when a recording operation ends.

Referring to FIG. 3, the TDDS area consists of a plurality of clusters. A
cluster is a basic unit of record and consists of a predetermined number of sectors. A

sector is a physical basic unit of a disc.

10
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Referring to FIG 3, the TDDS area consists of a
plurality of clusters. A cluster is a basic unit of

w0 e@angivand consi sts of a predeterm ned nunberP@f/KR2004/000503
sectors. A sector is a physical basic unit of a disc.
10 WO 2004/ 081926 PCT/ KR2004/ 000503 During di sc
initialization, when a user determ nes whether a spare

area wll be aI | ocated or not, area allocatijon
i nfLYHRG diss 'n'HGh'?@é'Pﬂn\g FR& %%Qird%ercﬂ@ﬂéﬁ whelbeos spare area will be

allocafegngﬁr: ﬁ?@ aréa Eﬁgca-lfi@mn%q afidf llq-%lrﬁg é+‘%e t@rrﬁ on is

count er ormation | fe U
recordsd mrtdatTeBDSc#a heTh'EJDSD;&#O pracbidesom Ti TD[mndmttlﬁen ciﬁ)unter

informBBRr QYRG0 i PUBBRAT W RS The TERS A7 hESliR higration
regardlﬁ% Aridk M9roriSiish Zﬁoé?tﬁorﬁm?@%’i&low g#c}lng %nébr\' iRt ‘T’DFL if any,

arding the size o a spare ar . Vi ous
mforrrwéisorregecumg\ﬁws:zb@fmarelae% Hot am@qﬁormamrs (ngﬁmgtthe size of

management . Usi n e rec ng/ r epr oduci hg appar at.us
o SPalRe Fpo b OOl SFETDech e e ST caesihg ref Jtiise defect
mana%m@ﬁ%@m@ﬂﬁé%&&dﬁ@reﬁ?@@!&ng g?@él‘é@@s 8Ad ¥llodSes spare areas in a
hou a detailed structure o TDFL area i s not

data areautber%zeasj@f SPAPRIreds #1 et 8d A ravoodedhes dR. r egar di ng
defects occurring in data recorded during a recording

F o oty b Ped uBHTE b 8RO A n g EREE 1 TorL 4
contains infofinalioArégaeingagsients Gdctdringint deta reEbrdéd dmﬂhg)zﬁl Ir¢cording
information regardi na defects occurring in

operafier & and dnfarmatien seoadinorgriasemesits é@ﬁbﬁmﬁ@ctis Also, previous
TDFL% ep0L4i g oper qtér%rho#'acbﬁmg?éi%%ﬂmé f*DFE‘?#l Eiﬁena fnfcr)]rgmatlon

hef eby nini'm zing a recor capacrty an
regardih§ idefests ogserrinig ia a ecording gre‘fpamieorlurmgT’IIB@S‘ﬁori%sﬁondlng

recording BPEGHAHY 1o SEHACR BT FRRL Ao MEAbY UGG & recording

capachf SR o bl N G TR T IPRC o0 20

Each SBM #i includes an SBM header area and a bit map
ar ddG. HrilludieateBrl stiustrerof dhe SBNBIa deownfin EIG. 2, according to an

embogeRt b pref g IRGE e o1 Tha s PRGNS PR of clusters
and eé&lﬁfgl:‘ﬂ\ﬂ‘?ﬁfbel‘écoﬂkﬁi il Malustation flag will be later
descri bed. The bit map area contains a bit map that

i ndi cates clusters containing data 25 and bl ank

cl f=add 8BM trhingludee cend B heqdanaseaianda b meap afga.s In the SBM
headé’?"érga,r §§Rﬁﬁ)‘enttlﬂeremérﬁ?atlon, counter information indicating the number of

updates to the SBM #i, and a finalization flag are recorded. The finalization flag will be

later described.

The bit map area contains a bit map that indicates clusters containing data
and blank clusters with different bit values in cluster units with respect to entire

recordable areas of a disc.

After recording a TDDS #0, an SBM #0 is recorded in a first cluster of the SBM

area. In the bit map of the SBM #0, a bit corresponding to the position of a first cluster

11
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recordabl e areas of a disc. After recording a TDDS #0,
an SBM#0 is recorded in a first cluster of the SBM
w@e@a/osioeme t he bit nap of the SBM #0, a bit PCT/KR2004/000503
corresponding to the position of a first cluster 11
WD 2004/ 081926 PCT/ KR2004/ 000503 of a TDDS and a bit
corresponding to the position of the first cluster are
ressed with- 1, and bits correspon

ex g.to the .
of a TRR=ANM AditcgarEaspoadiddtod Posdion R oSt e aregxgressed with
f r [ r in
1, and i UplsApoBi (Ihe" BN il LRARAE Y BRi AT O
apparatus to check t he presence of spare areas and 5
deAecmdnegly hecpmismg srzesnﬁmrmatmmegﬂrdmg meateeem &e TDDS #0

recordi n rod ar at
allows Jh 465w 0 iegprai s SEBRIEA o I NB PESRRGS Bl RRPTe areas and
deternﬂ@é @?égesﬁo%%?%lz@secﬁ é%céﬂe@ éﬂja‘fé a?é/aé ecqsdi g the SBM
r recording the T . I'n the disc, shown in
recordﬁg&epzodmlﬁ@léspam% l%came af wldlarrace@ﬂleemam aageantaining

data 2yl Papheien o fis Gk reEpidie e Sat &7 e fRd et rops

#0. However, recording of the TDDS and the SBMis not _
limted to these areas, that is, they may be recorded
in different areas. FIG |IIustrates a structure

a 41 Higl diseeeltnwn Ity K?. ZiesEDR Ffeng Tkifagefmnd 3 S area are
ndeﬂ%b}Zmarfrbe% aﬁc% %Op[gbggst'l‘é)n@g Oa‘?{r;‘é%? 'S'ﬁﬂ'taré’freécn@eﬁ ftﬁé%m in cluster
units, retpledi@sly.anHaneset, tevdrdiny dfdhb T@Ug%dahé SBMSBMoahmlted to

recorded. When a user desires t gerf orm di sc def ect
these pransyEairs. ey merwb err@%QfFjéijr'l@ﬂfféﬁ BRi€PRg appar at us

and instructs the recordi ng/reproduci ng apparatus to

al | I r r t

appacos TLRRIS, FEER G DE e e RS ulBiing managemen
ofa dsﬂaaarreaaacbcardmgdb an denbadinent afrihe peekardinverdionsi 2e#)is

oo S 1 b B S SR AR BEA ) e an oM aro

recordeddi cates the allocation of the spare areas #1 and #2,
In first clusters of the TDDS and the SBM FIG 6
illustrates a detailed structure of the TDDS + SBM
ar ¥dhenhawsdrdesires tg perfepnlisedeiestmagagement UsiordDs

recoro?rrl]gd/reapnroégglnaraeppreﬁgt%rsda%% ihgtr@ctg ltHé ?@d'ordi-ﬁféﬂ’ejp_%cing apparatus to

allocate spare areas, the recording/reproducing apparatus allocates spare areas #1 and

#2 at the start and end of a data area in predetermined sizes, respectively.

Then, the recording/reproducing apparatus records allocation information,
which indicates the allocation of the spare areas #1 and #2, in first clusters of the TDDS
and the SBM.

FIG. 6 illustrates a detailed structure of the TDDS + SBM area shown in FIG. 5.
Referring to FIG. 6, a TDDS and an SBM are recorded in a cluster. The TDDS
contains size information, i.e., area allocation information, regarding each spare area
and the SBM, and the SBM contains a bit map.

12
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contains size information, i.e., area allocation
i nformati on, regarding each spare area and the SBM
wW@rw40sm26EBM contains a bit map, 12 WO 2004/ 08RORER2004/000503

PCT/ KR2004/ 000503 After recording the area allocation

information in a first cluster of the TDDS + SBM ar ea,

the bit map records a bit for the position of the

first cluster of the TDDS + SBM area as | and bits

f orAftaidepesiing Biesaise aliasation ifognalieneinsa &Igsto:luqi@@f the TDDS +
SBM é:‘e' %ﬁé Bt ?ﬁ%?réoféa‘%%tefo?fthé‘péénﬂ&h gf Ergé’ﬁ{)s@ glrl]@(&f ofth&9DDS +

data area, accor
SBM eniaozm ﬂrmmti wifs fohéhe pesiians bhthendthen clulsters ls0.
enbodi nent, a lead-in zone includes a Tenporary Di sc

PR T At e p Rt T2 i e MR 108 Hied aiasinant of a
data FBY AERAING oW EMbbeIof iSha Posnt YvariHoR! T A8 Aishdiment,

an SBM are " recorded. That is, the TDFL and TDDS are
a lead-imcomgeinciudes acTermperarghiise N’@l@lgme&t évrea éTIDWdrafaamm which

o SR0TAL% i S PG o SR B Bt 5 era i

whichdidiR digted@e Hriv@NHFeABIGN HA Ba %Me&@rr@bﬁﬂj’erdepﬂti‘@ﬂ% RBe TDFL
aratus and instructs the recording/reproducin
and TQ‘{;E%

PEE (REOFdedhin aShisderspad thedisa s @@V%Ir@qmatme@n%\sw are

' t he recordi ng/ reproduci ng appar at us
recorcg%qsﬁc%g@gf%pare areas #1 and #2 to the start 15 and

end of the data area in predeterm ned sizes. Next, the

r ecSinliang /to érs echbodpenatssiioninis FIGs0R2dndbea user determines disc
al l ocation informati on hat j ndi cates %he al locatl on

defechmanggeq)eat &skided secprdingireprqueing #PRAETYY a4 dstyicts the
r I
rocordifferrenl ng argeuils B R AL FEasld Al 2 of ABise.
Then,vﬂnbcrbcmdsmumfredmlrrgra@@erﬁus allo¢ateswpamnaieasrttand#@. to the start
28 I.n_each cl uster TDDSdgnd a TDFL are recorded.
and e of F'Eﬁ)aa ACS 'HSPF?H‘FWWH}‘? H%€%-egar di ng positions of
the spare areas, the information being area allocation

' nfr@éﬁafHeOrrécoFd|ﬁg/r@pﬂddh@mbra}iﬁat@lsd@b@ﬂds%}eétd]Ib@éﬂ’drﬁlnformatlon
of the disc & drive information + SBM area shown in

that irdicate thexstierationgofitbe spasarbrasrehand#2ting st skister of the TDMA.
i nvention. 25 Each cluster contains disc & drive

| ”fﬁ@@tlil&ﬁbﬁgg a%%YéﬂéH Qi TREILEs thEEOMRRMW BT RS 1701 The

cont ar ns
TDMA consists of clusters in wh|ch disc defect management information is recorded.

In each cluster, a TDDS and a TDFL are recorded. The TDDS contains information
regarding positions of the spare areas, the information being area allocation

information.

FiG. 9 illustrates a detailed structure of the disc & drive information + SBM

area shown in FIG. 7, according to an embodiment of the present invention.

Each cluster contains disc & drive information and SBM information. The

SBM information contains a bit map.

13
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13 WD 2004/ 081926 PCT/ KR2004/ 000503 I nfornmation

regardi ng spare areas is recorded in a first cluster
w@B00a/0FPRA. Next, a bit map indicates bits foPCTKRSG04/000503

clusters of the TDVA and the disc & drive information

and SBM area with I and bits for the remaining

clusters wwth 0. FIG 10 illustrates a structure of a

single record | ayer disc allowi ng 5 nanagenent of a

datmfoanation eagaldnﬂigrspare advaeishredordaa ingf fitsh elustersefra TDMA.

Next, & garRISataa bi (Wl Shoboters o 1T B g digg & drive
mform%Hbﬁ %‘@%@@' éi‘é%svvl TMB i foP e %ﬁén%@ui s @ftdlid.i on

In a ead-in zone. T and #2
are different fromeach other in that updated

i nfFoEMHd ulluatra’@sr@stnu@tesde pﬁatslmlammnrﬂiamrtmm abbewioge

f .
mana GhEERL 98 851" ot R o FERRUARS] SFER e Ayenton
Unlikel tﬂé%@éb@d‘rdﬂg%ortﬁé ehsisstilentdh8eddiMB dizhdve, BReBREIFFIG. 10

units urlng/hct\ he recording of data on the di sc. Her e,

further inelusiesraal PHHA HRiin @ date aner tis additigmi tore ADMA #1 in a lead-in zone.
verlfy after-wite nmethod is facilitated. In the

Ve AR Vb SRR AR TR SadiP B i iRt

uni'ts an hen verifie oca

informiation i$ essbrded rothe, TDRKA #1 zithef béfoes éj@kﬁﬁng of lai dist &dm a
15 thus making it difficult to fre

recording/FRRfadueRg aﬁﬁ@rﬂumepr&ur'ﬁa@&%@qg@ﬁmt‘:ﬁrburerp&aé@ﬁted information
is rechngétlﬁﬁw PI\B@#Q ?ﬁp?@%t@f\ M’H@addrlhg;l lﬁgl eebrd Bf data on the disc.

e] ecti e di'sc the recor cl ng
Here, dmaapartaﬁusn urdtseare units n thich aaeafy—daﬁm—wmmm;etrg)oblfs fabitated. In

T il.] be_inco et el erm nat
the vephStetaHin S A RbHISHARE uhi Apl e yetfied.
due to an unexpected accident, such as a power

faiif 4remAl élW&a@e%thqozé)le%ﬂeih%‘n@ntheTQzé@'f‘lﬁé ThIVRA is limited,
and/ or other proble the disc of FIG 10 further

thus maldhg debfficulé to frawmtly wpddie iaformatioea. Thrﬁ@umrbm affecessary

nforrgfRyBFIeRSE T (et eVt G S ToBis DEph Bttt s from

the re@ér@iﬂﬁ/félﬂocﬂl%m@ ab?iar%ﬂﬂ@ HBweRgRn this thse, TRBYIpdating @f the TDDS
an interruption of the power supply Just prior to 25

will beexp@@mpiﬁjeltyﬁgrrﬂingted whﬁamoar@rré@tthe FRGSTEROITeRTQEEIng apRaratus is

lnterrLlpg%cg Idgggb %ﬁ %ﬁ%r ?hé?)g%ﬁisrq' ?ﬁ g? Eécﬁ?ﬁ%ﬁg fy during a write

operatitr easi ng the robustness information. The reason

for formng the TDVA #2 in the data area i s that

freguent dat i )1%

solve this and/or other problems, the disc of FIG. 10 further includes the

TDMA #2 in the data area. The TDDS is updated and recorded in the TDMA #2 in
units in which the verify-after-write method is facilitated, thereby preparing for a failure
in updating the TDDS due to an interruption of the power supply.  Just prior to
ejecting the disc, final defect information and state information regarding the disc are
repeatedly recorded in both the TDMAs #1 and #2, thereby increasing the robustness

of information.

The reason for forming the TDMA #2 in the data area is that frequent updating
of information in the TDMA #2 requires the TDMA #2 to be spacious. On the other -
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of information in the TDVA #2 requires the TDVA #2 to
be spacious. On the other 14 WO 2004/ 081926
wEFODAKSR004/ 000503 hand, the TDVA #1 is not rBOUKR2@4/000503
to be spacious and thus is forned in the |ead-in zone
(or a lead-out zone). If a user does not desire disc
defect managenent using a recording/reproducing
paratus or does not require allocation of the TDVA

hand, #Jze FLAARI g ot Freauirask tomsracipye andtiaes istfarrage i fe Iead -in
di ng/ d tus d di
zone (R G IGACRR1 L1 TR W aE et o et e fo

the TDVA #2 will not be allocated to
the data area and area allocation infornation
i ndi gaatsendotbinet dedice dﬁt:idmﬁed;tameagmdedt bgint lze TDVA
a detailed ruct ur

11 ill trat 1
recorﬁwﬁ@e EHBWQ 4Wa§®a eoeﬁéwérr%ﬂwge? cmt@an OJ D@gﬂz
v RS ASRBVEREQ a5l ey Rl dfrocuong

appara‘exsoumetg dnsc mlhallml,len fﬁBI:G)MM/wllﬁkomeiaﬂdmatemmadata area
reco not cl.uster (k. I nt e rea

and af%%ﬁ%l)a O'T'H% OrB #EJ ‘Fﬁi&“&%‘g l?r'i‘s'?rr %‘Wj F-i"’éih‘% RPMA#1.
TDVA #1 and its deta| | ed descri pt| on will be omtted.
FI G1G124 Inlds%tésaé aéteﬁleaeét@dm@ cﬁtthéCIDMA #ﬂfsﬁcﬂ/ﬂq in FIG 10.

cluster TDDS + M #k, shown in 1s 1, in whi

Referiieg to kIGO0 aaTiaFlana seArand @@@BM@F@ r@ce"ded m@jthe)TPMA #1.

More oSy, S SRR 4 (e RPRuER B R 4 8RR g + sam

#k an@tiea T DFL isndcdrdedan ?éﬁMhéi‘Z:lusie ah |ﬁ@@eﬁlfg@@atéﬁfhan 0). The
anot her record |ayer, and + SBM ar ea

TDMAn#d hiaethersRme ¢anstistign @Stthﬁa RMA #Enamah gs é‘@tﬁl@ﬁléieﬁcﬂptlon will be

omﬂte%aCh area of the disc are determned, 20 information .
regardi ng the sizes of spare areas #1 and #2 and TDVA
#2 as their position information is sufficient.
O oM S&Ilusitrfwespasietélm stnfotureedfithe dsten@DOS € SBMtHk, shown in

FIG. Tanihwhicbibh & TRDG % ah SR aTareeoad s RASE80 e 12, the
TDDSIr qwn‘r#eeéd%%gsﬂ@é 73 I%ﬁdlﬁ %nﬁﬁ%‘?ﬁ‘ésiéﬁé%r dkiSe information, a

St at es a detailed structure
TDFLpsﬁparecareaBe#rl arioDE2 +a SBMA&2cantRDdin§BMiasaa for another record

initializati |nforrmt| ed during disc
layer, apdq ibiDgi" i qfe%forl@wq F?Dg{a@}fpes a case where
spare areas #1 and #2 and a TDVA #2 are fornmed in a
dat|ptrf §@rting and ending addresses of each area of the disc are determined,

information regarding the sizes of spare areas #1 and #2 and TDMA #2 as their position
information is sufficient. Otherwise, the position information is indicated with their

starting and ending addresses corresponding to each area of the disc.

If the disc has at least two record layers, an SBM for each record layer is

required.

FIG. 13 illustrates a detailed structure of a cluster TDDS + SBM #0 containing
disc initialization information obtained during disc initialization. FIG. 13 illustrates a
case where spare areas #1 and #2 and a TDMA #2 are formed in a data area.

Referring to FIG. 13, information regarding sizes of spare areas #1 and #2 and the
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Referring to FIG 13, information regarding sizes of
spare areas #1 and #2 and the 15 WO 2004/ 081926
wEFODAKSR004/ 000503 TDMVA#2 is recorded as di SCPCT/KR2004/000503

initialization information. In this case, it is
understood that starting and endi ng addresses of each
area have already been determ ned. Even if spare areas
are allocated to the data area and the disc is

TDMA#HZ ilsirambmked! dn/disc dnitialitatign anfeamationc atr this cagenrihigtlingierstood
that in tes healloat on, the

that stglitip 4P £AE pidBadhe BECHY Pied BRVS BlE5inESeR gelstinea
and updating the area allocation information. FIG 14

| | |y inbpSrefadekairk eflosstetab Ung deta ar«al 454 ate di9P% initialized by
SBM #n+1 containing disc re-initialization

recording eremellerationdniarmatignitsatdndicates thenliacatien dhetsaciure of the

f #
cetn B85 68 (RRDBR%S o nkBRh RS Rk AR BAIE AR e8P ocation
inform&gioassune that the spare area #1, the TDVA #2, a user
data area, and the spare area #2 are sequentially

¢ oA Wptiotes apiatalosl Bipckiectia Elap RS SPdHarT

contalW'i n_ﬂgﬁjl B¢el |fi‘| fidesdtioRdAfRSRbA. aRe?éJﬁsﬁg% PNt g HR rmatlon that

diess N this case re-initialization
specifies @ehéngmmeosmés of §parei areby #lsand#E endral T AHas recorded in
[g,gtv\een a cluster with the |argest address of the user
a TDRR @Y/ rea and the cluster with the smallest address of
the spare area #2. In other words, the disc

re-|idhiyfsl ddupdd tH th@@ﬁ@@ﬁ@@a% RS TEATAFE2, Beuser 2RtPhrea, and the
the spare area us enabling effective use of the

spareraseaiidi arg wq@@ntlailysbrmdl inia dafpiaraai and dafast informpationsis

ecord S 8 A 230 IV s o R oo o

clusteP@htthatsralidstbatraisi omn fregaask Ndise relititiallzation ¢ performed to
area will be described in greater detail FI G

15
effective|yuste atr%oralrzﬁ Aig@ Rptwesh aa@lumwamedemsaaﬂgr%é ofhe user

ot RSBy 3 B Sl BYFREL B SShEET R 2

recording area information, are recorded in the SBM
ar da.other wbrds, Mdrd;brrennmahzatlﬁﬁm#ﬁeaisss 1oe cdecrbsdestha size of the

cl ust i er fro Oto However, as
spareArPade, MU eTabing GIScTge Lke g dne §ocBEingA Ay be
recorded toget her with other information in a cluster.
Disc re-initialization information is recorded in at least one cluster TDDS +

SBM belonging to a TDMA #1 or the TDMA #2.

Hereinafter, an SBM that is information regarding a data recording area will be
described in greater detail.

FIG. 15 illustrates a structure of an SBM area according to an embodiment of
the present invention. Referring to FIG. 15, SBMs #0 through #n, which provide data
recording area information, are recorded in the SBM area. In this embodiment, an
SBM #i is recorded in a cluster (i is an integer from 0 to n). However, as illustrated in

FIGs. 6 through 9, SBM #i may be recorded together with other information in a cluster.
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16 WO 2004/ 081926 PCT/ KR2004/ 000503 Each SBM #i

provi des header information containing an SBM
waele®enspeor, a finalization flag, and an updaP@I/KR2004/000503

counter; and a bit map # (i is an integer fromO to

n) that indicates recordable areas of entire recording

areas of the disc in cI uster units. If data is further

| s BhpTonGes e RO Ba ok coniAMutb 88w desgriptor,
finalizB§h ﬁé? Waﬁ%@t@b@@wt@?t:ﬁrd SOATHAD i rr@@ﬁ rnte'tgér from 0 to n) that

~ genera 'ed and recorded. I'n this case,
indicatgsutecerdatip pesamokentire raconding afeastafiies drswndzlwg;er units.
recording area information is updated. An instant of

. TRQERE G S A B AR RS o

changeBstath 8BM #i,aviiiels ebaiant & eRnobit Aiapgded@ibARpPasR sording areas,
However, after recordi ng data on the disc, a new SBM

is gen#ratﬁd@mdtrecg@%# atleéhlamseet&@rmte@ﬂent@réperﬁsenss fheenumber of
trmesﬂ'\ etfa H?ﬁ ?é?é) oG o?r%\?\ﬂ) apparatus. The

I hdi ca es er the disc is
finali zed or not FIG 16 illustrates a finalized SBM
ar ém mctamt dif fighe whan each @B ivieh tis géner’raeed ahd rnrpeieeed may be

invention. The finalization fla a header  of
differesaieserganed GepenAiRg Soesr aua™ Bidliedin tasogigirsproducing

apparérﬂfsor R er, ARGk | nag? Bafdl §p thebdis@Na ﬁ@M SBR/P#%Gst be

befor'e drsc lzation 1S an
generateaharnctsaaooded:bafma@wdmrtherdrscrfnmnathledecorohmg{remsdacmg
mputer to a recording/reproducing apparatus, the
apparp&gordl ng/ reproduci ng apparatus indicates conpl etion
of disc finalization by changing a finalization flag

anore f#thlizafien fagiifdicaraaiititier theediSBM fimalizeli sthdts
Iast updated, fromO to 1, and recording the SBM #n

ain. If necessary, .the recording/reproducing

P (iPai G dlusiptes f GRAEEHEBY Smaackordng terupmbadisgent of the
presehEHYEMH dﬂﬁ@frﬁ%‘lﬁﬁtr@ééﬁg JB ﬁ'Heaﬂ@r 6 S Siswitis tng 1.%”0 and

area containin avin e finallza
recordddaiggetter wmeomby infomaetidn. ng?afedrrrtg tRIG.ré; emoEBBRgI r@borded right

dat a on the di u can ntain e .
beforeraesrf@@ﬁéa %@@%’ﬁﬁmnd.ﬁ féna?‘ ﬁ{m rheparrraﬁ I5 gijgn fioana host

ouch 4 ACpHEAL G041 0y LGN, st e e Y Rl
appartatus rﬁdlnateszceﬁnﬂied;lomczf dideafimgdidation bgwhdagingi & fiaglimtion dlag among
rnformatr%norrelggr ng the égl\/l #n, which is last updated, from 0 to 1, and recording the

SBM #n again.

If necessary, the recording/reproducing apparatus may allow no more SBMs to
be recorded by recording data such as “ffh” in an area next to an area containing the
SBM #n having the finalization flag ‘1’, thereby preventing additional recording of data

on the disc.

A user can maintain the recording state of the disc at an instant of time when
disc finalization is performed, based on an SBM having the finalization flag *1’. Even if
data recorded on the finalized disc is changed or new data is added to the original data

without permission, detecting the original data recorded during the disc finalization by
17
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wi t hout perm ssion, detecting the original data
recorded during the disc finalization by 17 WO
wWQoMN01O®26 PCT/ KR2004/ 000503 referring to aP@i/KRawP/000503
contained in the SBM having the finalization flag "1
IS possible. Therefore, data that is added after the
disc finalization can be easily detected. An area in
whi ch each SBM#i is recorded is positioned in at
referrlhgagta litmapf cantaidatadn éhe $BM hbeind-the finatieatiemflag ‘1’ is possible.
ad- out zope FIGs.. 1 A and | B. . ar
Therejmgadatairaivadios a1al NeclFelalza40aLen b SasiiRagted.
above enbodi ments, but an area to which the spare
ar %aﬁ%ﬁ inhDsicit MO el #ﬁ'ué %@t@@d wgos.ﬁé@@@.raét |@9@te¢e of a
to the data area are not limted. For exa
data areeaa deatl-in Lomgndr@@aﬁia@utb@nma pleoWRin 5%3 e‘u’-\aﬁdtﬂBe
data area. Also, a TDDS area and an SBM area are

our ST St aftafin U ABgupy P ARG eSS Rl
emboéﬁﬁ@nts%@t@\igl‘em whitAvhe ispatengredisamidtie, TIMV-&;ereaaIEEated and

ornmed in the data area. In this case
areasﬁéﬂa@@s foribe dgitas arefepe BOlHRERfE nerr @iAArRRiead DA atea and a

r r e us I
TDDS %lge%el% @fe @Fﬂ.ﬁaga@%ﬁ%&g@ ggéaggl% » arel a7 ¢ hgrS?Dblﬁﬁa§§g§r§% 51nd an
SBM é%@é@al@cﬁf@lﬁm%aﬂmﬁﬁiﬂeﬂm tdeabowbaﬂnlabxthnté’ bat fklbe formed
15 may be posjtioned between the | ead-in zone and the
madgﬁaaar@adqreea d-0WcAQRSen the spare area #1 and a user
data area, at the m ddl e of the user data area,
bet xged @%ﬂ%&vn athad RafgNd m}q SRA ﬁ]a@rwfd%edandhe data
bet ween spare area #2 and a | ead-out area, |If
area. udetthid@aseniba umneelrdssltsmkﬁfecitmﬁaaggmhuslmglang the

ccor SRR LA DL Ry S 5 B0 Slgre rea

and trﬁ@?@feiiSaﬁéata%dl rRchbRfY a DTS Bhtint SBRFas@besiibed above. The TDFL
i nformati on obtained by scanning a disc, the TDFL

may ke pasitisnedheatwesn the lsadrie zohe agiddbe GopEe Brea# br hefesn. the spare

aren S0 a8 08 e BB R R B b o vor

data 4fe@ AHEPHRNEpdreWeEd HoNandbeagesretie lareHres gi2admda Ieantiout area,
recording of a bit map are described with respect to a

single record 25 | ayer disc. However, the L'ores

i nviB e BReTARPLROLARAICRISE gefechmanadssary Ysigeineli sc.
S T

Howevkr titihiediset résords rdatavin tea timedisiog dislmedefes‘clnn‘mmainb@solaamed by
DVA

scanning a disc, the TDFL area is required to store the disc defect information.

Therefore, the TDFL is allocated during disc initialization.

In the above embodiments according to the present invention, management of
spare areas and recording of a bit map are described with respect to a single record

layer disc. However, the present invention can be applied to a dual record layer disc.

A write once disc according to the present invention includes a TDMA for disc
defect management. However, if the disc is a re-writable disc, the disc includes a DMA
but does not include a TDMA. Therefore, a re-writable disc recording/reproducing

apparatus is not capable of reproducing/recording data from/on a disc with a TDMA,
18
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but does not include a TDVA. Therefore, a re-witable

di sc recordi ng/ reproducing apparatus is not capable
w@boonegroociuci ng/ recordi ng data fromon a di sc MT/KR2004/000503

TDVA, 18 WO 2004/ 081926 PCT/ KR2004/ 000503 that is, a

di sc conpatibility issue is caused. For a solution to

the disc conpatibility, a TDFL recorded in a TDDS

that is2h3fisd SofiBRlSly iS5 SMNRH] ojrg%% SR Al E bohBRtivility, a
TDFL recsrddd g arepn 8 direh i) capipd e laUFDMIPCHHiSH todirafizatidh of the disc.

enbodi nent of the present invention. Referring to FIG

17, _the_5 recordi ng/reproduci rgi’gﬂ paratus includes a
r e€dEdil hif P SrdRiadgn Ghpregor g!fﬁw@@weg appargiHg agcording fo

an errfB%@% niof 1H883?é%§fﬂr?ﬁvéﬂuo‘ﬁf %@ﬁﬁﬁ&%ﬂ@%?zthé he

recor |ng/re ci ng unit reco ata 'on a disc
recordl@@reproduding@pparathe inoledent recording/@praducing add 1, lmecontroller 2,
data frgmthe disc 100 to verify the accuracy of the
and a APPREd data. 10 The control ler 2 manages a data area
of the disc 100. Also, the controller 2 perforns a

VeMﬁd@r%ﬁ%f o th@%dﬁn‘dﬂ@ﬁz' iﬁe%béﬁﬁﬁ@’?@prb&u&i%gq}lﬂﬂj rétbrds data

the disc 100 in predetermned units and th ccuracy
on a didc i%ace@dn@w thetpressnhisyénticrdand restselbe dgtadrom al’n@dlsc 100
di sc More specifically, the
to verfip il S5 es0s0F Bed PRe RIS ni 4 on ¢ he di s 100 i n
predeterm ned units and verifies the recorded user

datThd eorfieiliee  raandgesa et brdanef thiestisd 9001 n Ay, aihe dontroller 2
defect exists. Next, the controller 2 creates a

performsnp yeHbyaftsrrugie method imyrhish gata is r@éﬁmda@ryﬂm disc 100 in
predeﬁ@%gérdegﬁiééj?ﬁ& e g@?g}:{/ b ﬁ{lee efo%fﬁéé da %rﬁ‘:biﬁ go% etect if an

the contr

area df&h@@ll‘sw 1 OQ/ha$ ardzsectt hdoreesieetfichly; thacdniong 2 ne¢des user data
é the amount of the stored TDFL and
on the g5 D9 1 %@i@t@fremdrwa ts) w{eveﬂft%t SR EPISIRa/Se Jata {0 detect an

[
area RO 10RTURLANCARERAA, b tRIRIpo i
Tempaliasy Defegt Lide(EDFI handi asT@mmﬂar)nBlaac[ésfedt Stractace ¢FADYY that
to the afo menti on nt .
speciy & o of fiecares WEbinaRabe ety e eieg 2 Bhmogerily stores
the cr@@t@@gﬁﬁP@bnﬂsﬂmstnﬁ‘@né ﬁfé?ﬁ&*yr’!ﬂ \R’@eﬂﬁﬁéra@ﬁé{ﬁwtsdf%e dfored TDFL
that shown in FIG 17 and instructs the recording
and Taﬁ}ﬁar@aqmgsta)preejletemam@d yai,dhaceatoller 2retards ﬁn@iDFdde TDDS
ina prre%ce errgmrqu apé)aareaé usé 'Iaér%ggr%trfﬁlscqﬁa Q&ér%e { Kesa (TDMA), of the disc

100.

Here, the disc 100 includes discs according to the aforementioned

embodiments of the present invention.

When a user decides to perform disc defect management using the recording
apparatus such as that shown in FIG. 17 and instructs the recording apparatus to
allocate spare areas in a data area, the recording apparatus allocates the spare areas,
e.g., a spare area #1 and a spare area #2, to predetermined portions of the data area

of the disc, e.g., at the start and end of the data area.
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e.g., a spare area #1 and a spare area #2, to

predeterm ned portions of the data area of the disc,
we2@4/0816 t he start and end of the data area. HOI/KR2004/000503

2004/ 081926 PCT/ KR2004/ 000503 Then, the

recordi ng/ reproduci ng apparatus records area

al l ocation information, which indicates the allocation

of the spare areas #1 and #2, in a first cluster of a

TDDbRen, theere@perhnmr@mf@ducmg annasahuatre@ﬂrdm@re@p@lﬂoayon information,

whiohdpdBBieR s o Bntr Gl B ABEe B8 A bt yfohn Affstelbgtpr of a TODS.

The afeh ﬁ?ocﬁt@ndﬁfoﬁhﬁtlﬁﬁ%aj Spedifyeiaipdfthevdliedatdtes @faeas #1 and
areas #1 and #2 are positi oned at the start and end of

#2. Mﬁ@magta@de@r@wg padissaes pEINe spare areasidiany ﬁ%@é@ getgymined, for
examélgnv@%%%ﬂg s&%ré Qf%e %ﬁéﬁ@ !#%nar%f dsq?one%pﬁrt e%\%m%nﬁ]end of the

I ons

data aeaam%bcmy,#ﬂe rbesrdthgoapparatusi cérorer@pnize the@lodaﬂ\@n of the
are area sizes, For this reason, when t
spareﬁraa% A@nehl2 endiatep ﬁlﬂ?d%%%ks and sresshiine Sa%%\%r%ﬁ #1 and #2

t dresses are
based A o o P e e R Tom T g di ng
sizes of the spare areas #1 and #2 is recorded in the

f i risdr thisuseon, when bee FRAHg andrentivnd) addreasegOhtheaspare areas #1

and #3458 i gt TanSeg SRBRIRA 8P SR EclsIUaER 2nFyERpTisH o the
mfornﬁ’ﬁt n r‘é@‘é/r Bg dEEIdfRE s areas #1CAkd §2GE récor t first cluster
id A Gg‘% gl P%Feh ehs é dcdréb&n H'e7

is a flowhart illustrating a net
ofthedlfDlaﬁnagl ng a data area of the disc 100, accordi ng to
an enbodi nent of the present invention. Initialization

nidolsloB e sy REel Lol AclsE D f bl apparatus

accor(i@n@etban embbliMentNsxhe paesdr svamtivhatill hegabe degcribed with
whet her allocation of at | east one 20 section of a

referepgedo &rlSs. &7 andel@i sc 100 for disc defect managenent
is required or not is transmtted to the controller 2

2;8;1@3 A?qya Wafi‘f Hﬁst?é’tlﬁ@négﬁﬁé% BPHSHa 9'?9?5%%% 9PRea of the disc

previously nent ocat| 0
100, ammrdlog to amcdmbsedianap af ¢hepesseot inventidhVA, Initializatiod af the disc
mana IS regar ded a

r disc defet n wel | .

100 iSpSRarmies! hise08Rs 11 b3S ABL hBeTars FeqariBoiacr Haiq onghe diso 100
(operétﬁS?rPWG))n Q/Né@réﬁjh‘fs'trﬁgtlé‘rﬁ’ PeAHINY WhEeer bileehtiohofiibast one

5 apparatus iIs capable of detérm ning whether the at
sectldnaa‘sa deteearsaxfitba difc t0efatatisc defeat managebrendlis tasplired. or not is
transmitted to the controller 2 from a host apparatus such as a computer (operation
120). As previously mentioned, allocation of a section, such as a spare area or a
TDMA, of the data area for disc defect management is regarded as well known to those
skilled in the art. Alternatively, a recording/reproducing apparatus other than the host
apparatus is capable of determining whether the at least one section of the data area

will be allocated.

Next, the controller 2 controls the recording/reproducing unit 1 to record area
allocation information, which describes whether the at least one section of the data area

has been allocated or not, in a predetermined area of the disc 100 (operation 130).
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Next, the controller 2 controls the
recordi ng/ reproducing unit | to record area
wa@bdososoreon i nf ormati on, whi ch descri bes whet he€T/KR200a1000503
| east one section of the data area has been all ocated
or not, in a predeterm ned area of the disc 100
(operation 130). 20 WD 2004/ 081926 PCT/ KR2004/ 000503
The area allocation informati on nay specify a size_of
The amealmcaftl@asnf%mi@hg@mawmcw aypize Of Hg atleashangoeeian for disc

as shown in FIG 2, the at |east one
defecﬁiﬁ%ﬁ%ﬁﬁ\p&m? d| sc defect nmanagenent includes a spare
area #1 and a spare area #2 and a starting position of

5 tdwsusiiag ¢ha, es shbwarid Fa@. 2itiersd Iemidﬂeoafemlbntfbedisc defect
spare area #2 have bee Ioc ted at a s%grt and of .. :
managH@eaking Uglese SPRGRISEIH/ ﬁ a|3paf ¢ PEeT RS @NdP Bl %Pﬂaﬂi'on of

the sp%f’%’%lﬂéaé ¥$ drdy ar?%ﬂéﬁ%gjadéﬁlorne&qa@'sbb@a%é #%"Iﬁ'@)&e been located at a

ocation of t re areas #1 and #2
start anblegnd of theadatarareadrespeetivehasdd tbualo,asenauret:mdm apparatus is

e o LS b B S S e M Do e
Iocaticyia‘i"I Rd Y73 ddeRi oﬁl?%ﬁﬁﬁ*ﬂoﬁﬂaﬁ@rﬁ’%@érﬁﬁwgﬁ‘ﬂh@ $885oNPle spare areas #1

ocate the at |east one section, such as a spare
and #area, of the data area, the area aI | ocati on
inforrration indicating the size of the at | east one

 haVhil et dcka G TRETS HheHePEE AR AER fRing the
record’ 6§ OppParhtis aad IS rfdirdﬂedaterthétat |Imfone]@o®|bﬁ QlflCI‘ﬁaS a spare
| ead-1n zone, a data zone, a | ead-out. zone of

area, gf #e daje arppsthe @remﬂscamlms@m%m disating e |Sb71§’s‘gf the at least
one sfePafD 5 FEdtasH i haherderfins aBbitfe oY f0- °

recording the area all ocatl on information on the disc
100!' Henaegzealiddation Ii¥ormatien nmeydvel retwprdeed ar atTiBDSdygrmed in at least

one ofS IR IR 2. Antér ISBREA0aR 01308 disgel 00 AfSo, a TDDS
may bk er%%ijdékgmg\gﬁ}ﬁﬁé é(j%aé eeahewnt R I1Bses, dagaghdi18, user

ata area isc 100 and performs disc defect
managenment using the spare areas and the TDVA
( opiftarttherinitiatigationvafiihefdissr 100 l§ccqmrplteteﬂ by sg¢asding the area

atood B3 phe 2R B PPl 05 Fh6afeg 12, HE ARG MxRlus my
record fHe d8&CddAdH e d@isd DL Al peefbrimdis e Sttt endmagesaent.
i nput (operation 150).

After operation 130, the recording apparatus records the user data in a user
data area of the disc 100 and performs disc defect management using the spare areas
and the TDMA (operation 140).

Even after disc initialization, re-initialization of the disc 100 allows changing of

a structure of the data area of the disc 100.

Next, the disc 100 is re-initialized in response to user input (operation 150).
Then, a_command that instructs the structure of the data area to be redefined by

allocation of new areas thereto is input from the host apparatus to the controller 2.
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Then, a -command that instructs the structure of the
data area to be redefined by allocation of new areas
W0 b@nes2é s i nput fromthe host apparatus to tPEI/KR2004/000503
controller 2. 21 WD 2004/081926 PCT/ KR2004/ 000503
Then, the controller 2 controls the
recordi ng/reproducing unit | to record area allocation
i nformati on regarding the new areas in a predeterm ned
ar ekhest, théeonireteriboontrels éhemacongingtreptpdusingueis 1 to record area

allocagoa?r%grﬁgggﬂﬂré&%rgat ' ﬁgd‘eﬁ gée%ts nna( ér6 €] %fnéflggérg\?éa o?the disc 100,
theret%ﬁw?déiﬁ@ PR 4re8 allocatics int@Pnatider@pera i 6®y.i on of the
i

ncludes a finalization flag that represents
whet her nore data can be recorded on a disc. Wen t
fi dafare@tipBned. o SEM, regardingatpas @praaml@q:da@d@rr@cwgied on the

disc mﬁat e lﬂﬁeﬁﬂgﬁ ?f g{édSBK}ﬁngfu'd%é r?ﬂlnéjlﬁtaﬂoﬁ 8 %rtﬁaf {%resents

ange nmay usin corres

whethieo rmdrre dataghbnzss rezordédign &. dlbé tManslhe fitedisatior Eag isi,a
desir erformdi sc def ect nagenent ~usi ng the
changedp ﬁ%g@g 9&%@@&@%%@%@@@%&&%@% pmberors the

e T

finalization is conpleted or not. Because a
r e-livhiet laﬂﬂrejaﬁssmtcdm%’ertomeirﬁmcﬂnwec demmmment using the

: d dat ith a T ,
recordi G BPHHIE e Hata FSBERH M Araf i | dike: Jar Afasallasation
infornfRioAretaRlcd iHitRE TIMAGS HEidMe @ RPRIEDNE te@éﬂ&bs%wr@tr%r disc

due to conpatibility problens. To solve this and/o

finalizgtioris geropleted or nat.or mation recorded in the TDVA is
recorded in the DVA during disc finalization, thereby

enaé)éds{ﬂ%edé Fe-wiit ngtd'&' Aid Inot I£C|th% f@b?%re??%%@gﬁgihg data

usi ng e recor apparatus 'S not

from @neite 8hé Qs With al mmmnt@hlﬁgem@@@@caﬂoﬁ hﬁoﬂ’rﬁh@om ,using a
recorded in the DVA before disc 20 finalizatio

re-writafpds disy reREdsiUcHY ARpATeHIsiEineoh Pepsigla due ioompat Bligcproblems.
To sol¥S A drfdfor @P\Aﬁ' Bhﬂﬁéﬁls lf&%ét%ﬂrr%%@ébgmatﬂeafmﬁs rE@rded in
exanpl e, al thou Shown

, n the
the DMépdwrihgcding f|appzaa*tmm$herebpendngwglsdamm;ﬁatdnﬂny he di sc
100 containing the area allocation information,

R T
area eﬁl'o@atléﬂ irfsaRRton Redoré b in @\%r'ﬂﬂM%\ i JeEPHRRGAR lfﬁe DMA %@?&re disc

nly a reproducing wunit, for only data reading,
flnallzah@m dherelty em@lmdepmdtg;tmem‘ dateciram thei disa usingtthe re-writable

disc reproducing apparatus.

For example, although not shown in the drawings, a reproducing apparatus
reproducing data from the disc 100 containing the area allocation information,
according to the present invention, having a similar structure to that of the recording
apparatus of FIG. 17 except that the reproducing apparatus includes only a reproducing
unit, for only data reading, instead of the recording/reproducing unit 1 of the
recording/reproducing apparatus. When the disc 100 is loaded into the reproducing
apparatus according to the present invention, the reproducing apparatus accesses a

predetermined area, e.g., a TDMA, which contains the last updated area allocation

22



10

15

20

25

recordi ng/ reproduci ng apparatus. \Wen the disc 100 is
| oaded into the reproduci ng apparatus according to

wao b@4p8W3ent i nvention, the reproduci ng appar aeCEKR2004/000503
accesses a predeterm ned area, e.g., a TDMA, which
contains the last updated area allocation 22 WO
2004/ 081926 PCT/ KR2004/ 000503 i nfor mation so as to

read the | ast u ted area aIIoc nl_n ormati on,
informpigR so gpto ‘E‘@ﬂ %‘é?éﬁ%@ 'é’l”ri§¥°rmac'§'ﬁ’f‘t hd hen, the

reprod&?ﬁg gpﬁ %Bp%sa'f}o?ﬁ 4 gcl{%t Pgﬁﬂe@aékgréllocb%ﬁﬁﬁ@ﬁh%n

rega ocat’ion o ast one section
inforndiba ragamlmg)th@lio@atldlebéat leastiong seetitn ofthedéstarareador disc defect

mane§EPRBt st BCHFUARE PBBtEn 86 o P BRF SHGEPAI VR MEG LA and
the sﬁaﬁe oRpabl e B%Icagz%gﬁ 8?@&)%@5@9%&3&%@% i§ cébéyl%twc,%n%letely

e data area based on the a  ocation area,

recognigfngoal striciyrapptheadata aren hased amthemreg allosaticre ar@mtthe
ut so _dat sc _def ect

reprodiipd ab PR canired RAF oY 165 el BREHE Tted gl a0 e doect
mana?@ﬁieﬂﬁtmloﬁr@étoré@n%ed'ﬁB%ﬂ{ Heftbayfe Ae68LUbESHA0 the data

he present invention, area allocation infornmation
area.regarding a structure of a data area is recorded on a

wite once disc, thus allowing a

[T SLOGHEPLRNNC g BRI £, WEROGMAE rdf AlBtdion
mfom‘aatls)n&egam‘ B a stlctulesst He¢htacireats) egonead ontahwrlte bheadisc, thus
area for storing user data, to the data area,

a"ow'ea ageearding/ r%qreﬁvcw}g@ap@r@mé trecognize esdataarea stygiciye.
There'f<ﬂ"et é%&%ﬁb'é&%gstaﬁ:rﬁ%ibﬁgﬁﬁaﬁ tf&edlgé‘ﬁ@?‘é’c;tor nrg@g?’erhént other

atin Feacal T ocat hon
than drhaadbr dicsingriesarmiata,abithedatmarday ehhbles effibient oa@ of the disc.
whi ch speC| fies data recordable areas, is recorded in

de . f. the djsc, .th b
£ helbacteiidieg Flistafiof oo ATsEIES o8 105 B R eubuhanged by
updatfhgdfe! (ﬁ red a%@ﬁtionTﬂ]%rl?r’létldi‘ﬁHrcﬁlg?Pd@b lrevsitihition.

récording/reproducing 20 apparatus to check whet her
there is a change in a disc recording state and detect
datfaurtheri g biianay, weichrspegifise ideta regesdaplgrajeastingecorded in a

pred ef&%@‘ﬁ@?% g?éd;ﬁ ﬁ%‘iﬂ%& etﬂgp%f ?epoa% dqgeﬂ? g@%ﬁﬁgﬂ%@ cﬂgéﬁr?g 8Bparatus

to quitkly eatésia kiegired @@8a.s hDRE bitmdap drdcdlidedthel |’ecmmhg’/rémoducmg
pr eci at ed by those skilled |n the art that chang
apparﬁggs pechaglivheibel heraisa ehpaae badisk &qq:@mmaéﬁ%tetanﬁigdetect data

origin&iyPBcbRfePbLiAEE B EhANgk, 3RS thingE bbiMy AR B reddting

additional data on the disc.

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
in this embodiment without departing from the principles and spirit of the invention, the

scope of which is defined in the claims and their equivalents.
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scope of which is defined in the clains and their

equi val ents. 23 WO 2004/ 081926 PCT/ KR2004/ 000503
W@ERLAB926 A write once disc including a | ead-PCI/KR2a@®4/000503

a data area, and a | ead-out zone, the disc

conprising: 5 a predeterm ea storing area

al Irrgcati og i nfor ﬁati on thgl‘%qwg cat es V\hetgher at

| east one section of the data area is allocated for

di sc defect managenent. 2. The disc of claiml,

viher ei A write oace glisq inelbginga leat-ty zang, adatergseasasd a lead-out

Lnfarmation.specifying a size of the at | east one
zone,géecﬁs&gog@pr{sd ‘data area. 10 3. The disc of claim1,

Vi efeidieirhifieg &b Oi@in P EAdLAlIdcdtibAenfdahatian esatlifdicates whether
disc defect managenent includes at | east one of a

at leagipqieesegtion, ofghe PERY/ IscRlvcatast io¢ discsdefget npaagemogy.-
area, a tenporary defect |list (TDFL) area, and a
tenporary defect rmanagenent area (TDVRA). 15 4. The
d2.sc ofhebdaicrafklaifrut t\keredw thy bsianglocatispatfermbtiomepmprises
i (SBM information area in which data recordi ng area
informatipprseecifing a giz¢ o fiziableaghane ﬁﬁctﬂ%0§t§@adata@deai ng
area informati on contai ns header information and a 20
bi tmap that indicates areas containing data. 5. The
di.sc ofhed@Ecmf4laimheywharevhére sdutionr alkncatddwathicotata area for disc
information_i? recqorded in predeterrﬁ&gd clust(?r of

defect manggedent MAlyss alrleast Qe pt a spatsares; rgpiporary disc defect
= o .
structgggfggggg@ég %tgg{ﬁa@r&&s&ﬁr TOHLF AR %hd'ta?]tgfrﬁﬁé’r'a‘ﬂyeaefect

val'ue that 25 1 ndicates
managemeet arad (JddMA).ust er contains data. 6. The di sc of
claim4, wherein the header information conprises a
finalization flag that indicates whether nore data is

r£cor daRb Bistrbftdiintl SrthaP cmpRemgdi sc of claim 3,

wherein the predeternmned area in which the area _ _

ah bpaee bisrmam{SBMadnformation eces ewhich data rawmding aiga information
is reC()Zréed,

wherein the data recording area information contains header information and a

bitmap that indicates areas containing data.

5. The disc of claim 4, wherein when the area allocation information is
recorded in a predetermined cluster of the predetermined area, a bit of the bitmap
corresponding to the predetermined cluster is recorded as a predetermined value that

indicates the predetermined cluster contains data.

6. The disc of claim 4, wherein the header information comprises a

finalization flag that indicates whether more data is recordable on the disc.

7. The disc of claim 3, wherein the predetermined area in which the area

allocation information is recorded is the TDDS area.
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WO 2004/ 081926 PCT/ KR2004/ 000503 8. The disc of claim
7, further conprising a defect nanagenent area (DMVA)

w0 poowiosiobe t he area al l ocation information recoPCEERR2004/000503
the TDDS area is copied when the data area does not

ihcl . f. ' def ect. T

ec ofnE st il hRReE SusPris MR 08T arhotmel Raroa (Oma)
in whigletee brePARAANBAInfRHRAtOT RAMYrdbe etk TDDIShardarigtbopied when the

zone; and a second TDVA forned in the data area,

data afgedeiea noténcudmaniares fan dec dafest managementi cat es
al l ocation of the second TDMA to to the data area,
and the predeternmined area in which the area
ah | ocarh@aidcndfanaigt i ourther cogpeisied i s one of the
first and second TDMAs. 10. The disc of claim9, .
vih frsditemppeary idegect Toppegemant aread TPMMhiosmesin dhedgadin zone;
TDDS is recorded at | east once before ejecting the
disc froma recording and/or 15 reproduci ng apparat us,
amndettved TOOMM orMddAini theatatamesa,i n whi ch the updat ed
TDDS i.s recorded in units of redeterm ned o ations
duReren e atpeaaiiogabion ifeppakern ndicaterllasaiior¢f tbeaagond TOMA
I O e I . r. o .
to the ot B, e B8 T ASHRrh REE i B PR I, 5% BiocefenifRimation i
recordatisupdadethedireibaiad becatd ©DMAH.ormati on is recorded
in at |least one different cluster of the predeterm ned
area. 12. A nethod of managing a data area of a wite
ofi§e CRE discObilAitd O0whefds e iRg TRIMA RShA ¥eda fwhich an updated
regardi ng whether allocation of at |east one section
TDDSois reherde@iSatdeast ancesbafora ajecting éhe discdiase adererding and/or

nanagenent i s required; and recording area allocation
reprody(iag ARPRIHUS\@I%h i ndi cates whether the at |east one

sefel s THIIA idinfareben whiciteogpd fdd TIDFiis eestrfied in units of
managenent, in a predetermned area of the disc. 30

predeigminee opetatiomnsciurivigavhich Zatavseiesoriache recordi ng t he
area allocation information conprises recording
i nformati on specifying a size of the at |east one
sett i OThe@fisd bfecidiat &, @hersin 2 W2 AIBYA0I8H 92 rmation is recorded in

PCT/ KR2004/ 000503 . L .
at least one cluster of the predetermined area and updated area allocation information

and

is recorded in at least one different cluster of the predetermined area.

12. A method of managing a data area of a write once disc, comprising:

receiving an instruction regarding whether allocation of at least one section of the
data area of the disc for disc defect management is required; and

recording area allocation information, which indicates whether the at least one
section of the data area is allocated for disc defect management, in a predetermined

area of the disc.
13.  The method of claim 12, wherein the recording the area allocation

information comprises recording information specifying a size of the at least one section

of the data area.
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14. The nmethod of claim 12, wherein the recordi ng of
the area allocation informati on conprises recording

W b@4ms8w26 al | ocation information in a tenporarRCHKRE004/000503
defect structure (TDDS) area forned in at |east one of

LS00 RS2 o o G b e
inform%ﬂﬁﬁrdgz% os reBSRYIY fHE é@aﬁéll&b}@i@ﬁ‘ infBEREEbMh é‘té‘rﬂbégary disc

recor e area, wherein the information regarding
defectariturturecdRB) erearfosmedripet ast boadda leadfiozonei e datd area,

bit th i hdi cates areas containing data. 10 16.
and a%'%ﬁ@? 8?’&-'& &Pt 15 wherein the recording of the
information regarding the data recordable area

conprises recording a bit value of the bit map
cldr.r espumaiaigod of alajmnelde feitiemeainaiisadt hat cont ai ns

data j.ndicati et her t t e section of
t'Re%k ?%”ﬁ?gga' %qtag@bge%fd;agsregggcfaz)i%%Feéqﬁ ned val ue

vtk e tﬁwin%\’mal@n&@gérdlﬂ%b&iﬂé gcstabble dréa comeprisdshiesbder
of claim 15, wherein the header information conprises

informgtioniangl 2 pitmap thatdedicpies areas captainipgdefxr nore data
is recordable on the wite once disc. 20 18. The
met hod of claim 13, wherein the recording the area

al@d.ocaTh®methdo ofrelairan cwhpreis ¢se reoedidy g thé infarreation
allocation infornmation to indicate the sjze of cti"h .at
regardipg e data eserdatiie gge@cg\mﬁsg%egqrdqn@a%fm yakies ?ght map

corresﬁon@l?‘% %aégr%eﬁértrhlﬁea Urea MRS ddBa ﬂ'\%‘icat-fﬁg \gi’f%gepthe at

er conprising: recording
least arld seetidnoof thefdatastreais, alldvatdd,ias a poatededninedaalue indicating an
t eppor ar def ect managenent area (TDMVA), in a defect
area Cﬁ’@%@ t8area (DMA). 20. The nethod of claim 12,
wherein the at | east one section of the data area 30

conprises at |east one of a spare area, a TDDS area, a
TOFL afleemethdd &f TEIM. 1% evhateoibe/ fe@ner grformation comprises a

ot A HEBIPE ORI Pl A R e VIR e i
conprises recording the area allocation informtion, :

whi ch i ndi cat es .
18.  The method of claim 13, wherein the recording the area allocation

information comprises recording the area allocation information to indicate the size of
the at least one section as 0 when the at least one section of the data area is not

allocated.
19.  The method of claim 12, further comprising:
recording the area allocation information, which is recorded in a temporary

defect management area (TDMA), in a defect management area (DMA).

20. The method of claim 12, wherein the at least one section of the data area

comprises at least one of a spare area, a TDDS area, a TDFL area, and a TDMA.
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all ocation of a second TDVA to the data area, in one
of a first TDMA and the second TDVA which are formed

WO pooa/ogwael-i n zone of the disc. 5 22. The met hpar/ER2004/000503
claim?21l, wherein the first TDVA i s an area i n which

u at ed . T re or e t he
e DS Fiotharat ouh iz IR ihe Erdlsid i o d aitoation
.nforn@ﬂ@arc@m&ts@%cbhﬁng greoakaldidatien Woﬁhgﬁom nwMiBh Ghditaies
pdated TDDS is recorded in units of io0 r'edet er mi ned

allocamoéauaﬁwndlmwé\ tarhe Watmaeea, én pae of adirst PBMArgad the second

romATAERG BiefeBu R flrad et o b S e 6P Brea 0

al l ocation information, mhlch specifies a change in a
size of the at | east one section, in a predeterm ned

A%2a  like methed sbsladmial, vhesaindha firslat DiMsieraicaea iRavhich an
updat%e Ib; ho%%g?&%(# gi@ﬁ}r?%r& mﬁ@%é% é%n%% q%@ﬁﬁﬂ?&' regtﬁgmg and/or

rern ur ng the record
reprodutingappa@th®catd on i nformation, the area al |l ocation

info t ded t
dhasacagd RoMPr e drepreedn 1 muac%@@éte@éﬁ I FRscgred iyunits of
prede@?g{/lﬁ’éd bEefAR 't‘\%!d?ﬁlngﬂzﬂ%ﬁhéﬁls%%m a recording
or r pro ucing unit which recor data on or reads

data froma wite once disc; and 25 a controller

| ch ontro e rec d/ q :
V\grec 'P"d"aer 8d glcleé@aﬁg ?ﬁ&fﬂﬁ@?l%ﬁpr%%hng un

M:ﬁe Mehedtebtibeationd PRGImAIHA @FFédo‘P«H‘m@faréa @ﬂbé‘atﬁfr?i@tformatton

disc 1s allocated for di'sc defeCt nanagenent
whuchusmeaufpsemetumgn imeal sizeenf toé at leastiose section ripgppresisteroined area

o e S SA E E 5 RSPART R bl oo

changé@. The apparatus of claim25, wherein the area
al l ocation information includes information
speC|fy| ng a size of the at |east one section. 27 WO

22? Ogég tg&n ER%%S] ég%ggp &’Jnnoqq{txr A SBFCL% Yo Qfea allocation

inforniz&ieAl tHangrea allocation information is recorded in at least one cluster starting
from a start of the TDDS.

25.  Arecording and/or reproducing apparatus, comprising:

a recording and/or reproducing unit which records data on or reads data from a
write once disc; and

a controller which controls the recording and/or reproducing unit to record area
allocation information, which indicates whether at least one section of a data area of the
disc is allocated for disc defect management, in a predetermined area of the disc, in
response to an instruction regarding whether allocation of the at least one section to the

data area is required.

26. The apparatus of claim 25, wherein the area allocation information

includes information specifying a size of the at least one section.
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and/or reproducing unit to record the area allocation
information in a tenporary disc defect structure

w@ TDD8s19%orned in at | east one of a | ead-in zoPET/KRR@®4/000503
data area, and a |ead-out zone of the disc. 5 28. The

R oEAS aPhae By SR 2R WieRe b RarPpRe] Engie theteeording

and/or re‘prw@érhgrmrrteto&edormhe dited alloesturiinlidienatigaini itemporary disc
determ ned area of the disc, wherein the

defect sirustiea T&PD%BHF@%@ atiRai ANg 9fe Iadihipl 2ongs &g data area, and a

} i o indicating header information
lead O&E%Bbﬁzﬁgg g@r ecor dabl e area. 29. The apparatus of

claim 28, wherein the controller control s the
recordrng and/ or re odyci unif to re ord a

valt-ue, %.a@ﬁataweéﬁ B2, shaiein e caaioliag Frir iﬁﬁélggpecording
and/o%eg{rg&%rhﬁ%nﬁ[t‘é?ﬁé{)l’d"iﬁﬂ%ﬁ%@ioh%@é%ﬁ%?r&%@%&?&jéi% areain a

er t a east one section e data area
predetewrrﬁirmed)aeeaedf theesdiac,pr edet er mi ned val ue indicati ng an

%ﬁ?@?ﬁﬂz é‘lgﬁgfﬁt ra%@{, IRt Hﬁﬁ O%gq,a%ea L 8{9 e?rleg comprises a bitmap
indicaﬁrh@ﬂe‘aﬁ@f irﬁ‘Brrﬁéﬁ& hRdi GRS Bth MhekdeslcRES, data is

ordabl e on t disc. 20 31. The apparatus of claim
26, wherein the controller controls the recording

or 05 GROAHIHESF P22 MHETE tph dorGoRL QRIS A Pocording
and/oﬁ?écdrbéﬂcrﬁé LQntVtBGr@cérl'dea Bltrla aﬂlué’ﬂﬁhréﬁ%‘rr@@p@ﬁdé fettéat a

area is not allocated. 25 The apparatus of claim
predefsgming@ aeea staiiegdba ares BB@CQ‘!W infarsation indicating mipether the at

et LU0 BE BRI el 4o PSR 8 feating

area dOMN&ERIEMGtaar ea (TDMA), in a defect managenent area
(DMA). 33. The apparatus of claim 25, wherein the at
Ieast one section conprises at 30 |east one of a

w2008 5P Re KRR shtkos i eeE titen clprises 2

finalizatian fagdSndichimgiwhetiier moret dathlierecordablel en theedisc.
recordi ng and/or reproducing unit to record the area
all ocation information, which indicates allocation of

a3 $€COffle E?g%aétas‘o*rﬁra@kﬁ%, HiRAein theWRtllefcditrSs tHOMording

and the se
and/or reproducing unit to record the area allocation information indicating a size of the

at least one section as 0 when the at least one section of the data area is not allocated.
32. The apparatus of claim 25, wherein the controller controls the recording
and/or reproducing unit to record the area allocation information, which is recorded in a

temporary defect management area (TDMA), in a defect management area (DMA).

33.  The apparatus of claim 25, wherein the at least one section comprises at

least one of a spare area, a TDDS area, a TDFL area, and a TDMA.
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TDVA which are fornmed in a | ead-in zone of the disc. 5
35. The apparatus of claim 34, wherein the first TDMVA

WO go0ans@eea in which updated TDDS i s recor dedPGI/KRe@g000503
once before the disc is ejected fromthe recording

ag Z{ ZEHéﬁﬁ%g?% ?g&%%gﬂ? I){VE?\'\MSInziihgg%)(%re hgar%ols thé recordlng

and/oﬁféﬂr@tih@uﬁﬁumntt@ re@@rd tﬁ@%ré@l@lb@éﬂ@n RiforhaidA, 2vhich indicates
wherein the controller controls the

allocatien & @ srpanshr BWctorige sidta area.rie cmedftarrshiT@MA and the second

TOMERRAES il Eond T g8l B LEISEC oot on. i n the

predeterm ned area of 15 the d| Sc, in response to a

conmand that instructs the at | east one section to be
changedihe appandiis g glaimt s vatereinding first Tl igian efea in which

upd at§g (?t)ljf Igéltlﬁ Fe&ROLE O ftsatsli‘ Bncé %%@(?r%' RA/di&P fs?éjg&tea $rdth 'ttiti% h@écordmg

e area allocation 1 nformation
apparafusglangt er starting froma start of the TDDS. 38 A
t hod of _i:e roduci ng data .froma wite once disc
D %@

cORpIScandy I8 A i habpdaied HYleg I%re@cn"éed in
predefgbrﬁﬁné@og%?é{ oW G SaI | ocation informati on; and 25

ni n |n ormation regarding a location of at |east
one section of a data area of the disc, which is

d f d th
2% ocad T APRRIAES GACRUR 25T DR dastioBpT erarale Sae
recordmg rE&pdIUBRA lﬂﬂtoﬁlebﬁﬁﬁfHeoéYéarﬁlfbrcgﬁbh ‘PrﬁorrﬁQtlt%’ WHhiES ffcludes
i nf ormati on specifying a size of | east ‘one

infornﬁwn &pemfmg\msnze@ﬁ/tm ablemsPome ISIEZﬂOﬂJ |00b6@3edeterm‘mel area of
of cl m 38, wherei.n the edet.er nj ned ar,ea
the oifE i FiePenie @4 oRmMmEREIES st e FUReRROE Topeniode
chandeer med in at |east one of a lead-in zone, the data
area, and a | ead-out zone of the disc, and wherein the
area allocation information i s |ncluded in the TDDS.

%37.  The apparatus of claim 27, wherein the controller controls the
recording/reproducing unit to record the area allocation information in at least one

cluster starting from a start of the TDDS.

38. A method of reproducing data from a write once disc, comprising:

accessing a predetermined area of the disc to read area allocation information;
and

obtaining information regarding a location of at least one section of a data area
of the disc, which is allocated for disc defect management, from the area allocation

information.

39.  The method of claim 38, wherein the area allocation information

comprises information specifying a size of the at least one section.
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41. The nethod of claim 38, wherein the at | east one

section conprises at |east one of a spare area, a
waDbgosmoe@, a TDFL are, and a TDVA. 42. An appBCEKR004/000503

reproduci ng data froma wite once disc, conprisi ng

10 a reading unit which reads data fromthe di sc;
40 ont T IMethaehPEHatR A6 BheTeindh ¢ Pigretgamed @raaa%e@é%the area

allocatg?rf’fn?gﬁﬁﬁdﬂ RefrRbPada fo?lli’\%gqh%? Iée%ft o‘ﬁ%cbfaa" I%%d in zone, the data

ocation | nformtion

area, s andadouazoone af thendisofarad | east one sectl on of a
dat a area of the djsc, which is allocated fo i SC
JhEin thesaragaleration Indaimpaiom,iSdACIHOPE it .tB‘ﬁ[rD%g-
information. 15 43. The apparatus of claim42, wherein

the area allocation information conprises i nf or mat i on
spleci fiiemedhsd péclaim Bide wierdiadbe ab ks evei sztIOMJOHTFW@eS at

t f cl th d
least GROPH fgPareR159. & LD SIaTBRAT NEIF Ao ARALS GOMA 5 TODS

area forned in at |east one of a lead-in zone, the
data area, and a |ead-out zone of the disc, and the
a¥2a alh appaiatns refrodusing slata iromalwrd@dmw dif@ crpmising:

45, The a aratus 0 l,.ai;m 4 the at | east
aéﬂ ané é:aa? fr%%h%\gh of a spare

H ééntrélle'FWﬁoI@b@ﬁbrol@ tﬁ@’Féa@ih?@nrt&ﬁ%o@e%@%reééterﬁnmed area of
wite once disc with at | east one record | a

the dlsxmrm fegicharea allocatier inferaatien an@lp@éalmnfanﬂg{@rﬁ E893reing a location
of at I%asé ginglas[rwedcégiﬂ AJ%""@%’[? U W@H%% W ?&5'8 reﬁ’l@ MU B Fistect

or mat on I cates

manadéReREfrorh theada gieasientinformatiohhe at Ieast one data
area is allocated for disc defect managenent. 30 WO
2004/ 081926 PCT/ KR2004/ 000503 47. The disc of claim

% mﬂ‘ie?'a 5#5%&;)?&3%'490%9&? tﬁ% g?tall(?@atfb‘?ﬁﬂfdrﬁ%?ion

ornatlo speC| ying a size o east one
comprigs informatidn sPeeiffinga sike of themafiBashbee sentidme at
| east one section conprises at least 5 one of a spare
area, a TDDS area, a TDFL area, and a TDVA. 49. The

dpc ofng laﬁb 33@3 ofB8iR4D, W%ré'iHQﬁeeré@&éTfm%d area storing the
informatioh Indicates a Size of the at | east one

area allecaiiom irderrfatidreis 4 ThBDG are@a&xrmnlengé&aat@n@foftaqleadanazone the
area i .

data area, andsa lead-out zone of the disc, and

the area allocation information is included in the TDDS.

45.  The apparatus of claim 42, wherein the at least one section comprises at

least one of a spare area, a TDDS area, a TDFL area, and a TDMA.

46.  Awrite once disc with at least one record layer, comprising:

at least one data area which stores user data; and

at least one predetermined area which stores area allocation information, which
indicates whether at least one section of the at least one data area is allocated for disc

defect management.
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not allocated. 10 50. A recording nmedium conprising:

a first area having a first predeterm ned size storing
waledogos1op@nagenent information; a second ar eaPCEKR2@4800503

second predeterm ned size used to record user data;

EEE IR M RNGIEE ER —
inform}éf'ﬁi%;ﬂ 'rs eH?)gﬂé %CQ\,\E% offRPatiastod stforflef ect managenent

rein the second area is adjacent to
the first area. 20 51. The recordi ng nmedi umof claim

5 rein the fir rea.is at, |l east on f : ,

T TS Bs i FeaR el Btk 5Reone PeeBiypdgerises at least
one ofBSpHFE a2, a ISDEEGEEdh TDFESi4=al £TBMP.50, wherein

the first, second, and third predeterm ned sizes of

the respective correspondi ng areas of the recording

. o initializi : ; ’
B unl 5 g A B b L oisP st EloBioh R Agiod iftheates o

size obthe diNeasesy dbdtbrnasi0 whar thel &t leasitonebectiimoiherdata area is
def ect managenent will not be perforned the

not allpeai@st er mi ned size of the third area is set to zero to
maxi m ze the 30 size of the second area. 54. The
recordi ng nmedi um of claim50, wherein the recording
n&ali UnAirscarding intdivoncropiidingl  disc. 31 WO
2004/ 081926 PCT/ KrR2004/ 000503 55. The re ?r&;{g nedi um[
oA Tiegt arem bavingrrefist Rredetermingd sk 8lorno deteemangoemen

-in. area and a | ead-out area on the wite once

qucﬁggﬂﬂoﬁrsc. 5 56. The recordi ng nedi um of cl ai m 55,
vheeedmd tirea haviny assezandsprédetateinédchsizeaused tarratondyussr data;
der;Fgct managenent areas positioned adjacent to each
ofMer. 57. The recording nmedi um of claimb56, wherein

:%ﬂwifd' Lida nRARG @dchir@??e&%’tbﬁﬁine@l@?@%?fﬂtﬁ?@éia?réél%%ir@ defective

e respectlve correspondl ng areas O e wite once i
units ditectealr withindhe lsangrdiatsa based phdhe defeptinh@nagamenidnéamation,

Where?rlw fc'hce ggcourPdd grte% ig g%jéc%%??g %Hevﬁrsp éFeda?t erm ned

51.  The recording medium of claim 50, wherein the first area is at least one of

a lead-in area and a lead-out area on the recording medium.

52.  The recording medium of claim 50, wherein the first, second, and third
predetermined sizes of the respective corresponding areas of the recording medium are
changed by reinitializing the recording medium to update the respective predetermined

sizes.

53.  The recording medium of claim 52, wherein when defect management will
not be performed the predetermined size of the third area is set to zero to maximize the

size of the second area.

54.  The recording medium of claim 50, wherein the recording medium is a

write once optical disc.
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sizes. 58. The recordi ng medi um of claim57, wherein

when defect managenent will not be perforned the
wpe@dosweei ned size of the third area is set tPCEERQO0HO00503

maxi m ze the 15 size of the second area. 59. The

recordi ng nmedi um of claim56, wherein at |east one of

the plurality of defect nmanagenent areas is a space

bb6. maFharregoiseyiurg dviclaiie®y,ivitéreifetheofivst area is at least one of
corresponding to a data recordabl e area, wherein a

a leag-Brarad iy Adead@Ut AR ap Bhe write onge opticaldiec.t o qui ckly
access a desired area. 32
56. The recording medium of claim 55, wherein the first area is divided into a

plurality of defect management areas positioned adjacent fo each other.

57.  The recording medium of claim 56, wherein the first, second, and third
predetermined sizes of the respective corresponding areas of the write once disc are
changed by reinitializing the write once disc to update the respective predetermined

sizes.

58.  The recording medium of claim 57, wherein when defect management will
not be performed the predetermined size of the third area is set to zero to maximize the

size of the second area.

59.  The recording medium of claim 56, wherein at least one of the plurality of
defect management areas is a space bit map area specifying bit map information
corresponding to a data recordable area, wherein a recording/reproducing apparatus is

able to quickly access a desired area.
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