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REPRODUCI NG DATA THEREFOR Technical Field 5 The present invention
relates to a wite once disc, and nore particularly, to a wite once
disc which allows allocation of an area storing data other than user
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Art Defect managenent is perforned to allow a user to rewite user
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for a Izés&“ﬁi“gélufﬂtgg caused by the defect. In 15 general, defect
managenent is [ for ned. usi | i near, repl acement,. or sljipping ..
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repl ac e{rb%n‘@ﬁ%e%]%edgég’r Q%a%pd" |é1® gglaerl’cf)%{)@ﬁr%[[gs %p@@@@@ﬁ%&ﬂgm the write once
DVD- RAMiB¥Y on whi ch data can be repeatedly recorded and recording

can be perfornmed using a random access net hod. Meanwhi | e, net hods of

di sgy def ect nmanagenent even on a wite once disc on which rewiting

of data is not allowed, using the |Iinear replacenent nethod have been
25 deveBagkgroundeter, there are cases where di sc defect nanagenent
cannot be perfornmed on a wite once disc with a
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area of a disc, thereby compensating for a loss in data caused by the defect. In

15 general, defect management is performed using linear replacement or slipping
replacement methods. In the linear replacement method, a user data area in which a
defect occurs is replaced with a spare data area having 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.

20 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
25 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




real time, it is difficult to performdisc defect managenent thereon
with the W(e%‘@i"&?lﬁﬁqreprodum ng apparatus, using the |i nRGFHKR2004/000503
repl acenent nethod. For this reason, a spare area is allocated to a
wite once disc only when disc defect nanagenent using the
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aIIocat| ar term.ned b u I nt l.on.

A so. 1168 B b &F ARG Bty LR B G o Bet Becdon, MEBE G: her
ar eas t@c@rd:@f reae@mgfa;iﬁaeatwwngmﬁenﬁeéﬁrebm(:etﬁhm AetRe.
managenment, if necessary. However, when other areas, not for user
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t heigbi tdamaprégr mat, the recording/reproduci ng apparatus can readily
access a desired area during a wite or read operation. In
particular, bit map information_specifying areas containing data is
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15 are formed.

After a write operation, information that specifies areas containing data is
written in a bit map format to a predetermined area of a disc, thereby enabling

facilitation of a further write operation or a read operation.

More specifically, a recordable area of a disc consists of a plurality of clusters
20 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
25 useful when using a write once disc. Inh 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.




and detect the original data recorded before the change occurs, using
the bit ne¥O 2004{081936t i on. The disc recording state nmay cPRERER2004/000503
recording further 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 other data can be recorded and
managed in a d I : r t. Lnventi al so provides_a disc .
whose data rec%&%’ ﬂg‘ggp g%gﬁcﬁn&%gﬂq%h% 'Pﬁ%ﬁ@ﬁ% R Bf awite once disc
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once disc so that both user data and other data can be recorded an

managed NTAMalikN. qathe dissdecadingslatemayi changei inresiosding fortheiedata to the
recor di Qg jng_and 15 managi ng both user data and

ot her d%‘gépﬂe%%d%g%drg%@g@o 2 wite once disc. The present invention
al so_ provi des a nethod of reproducing data froma wite once disc on
whi ch user data and other data are recorded in a data area. The

pr esent Digedediire o tlad §vepfion! des an apparatus reproduci ng data from a
wite once disc on which user data and other data are recorded in a

data area. 20 {g M i foanlis e ovent e
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pr oy dedasiiWwehidadked25 once disc with at |east one record |ayer,
including at | east one data area which stores user data, and at

| east one predeterm ned area which stores area allocation
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aspect ibk ddie greasent invention, there is provided a

The present invention also provides a recording apparatus recording and
15 managing both user data and other data in a data area of a write once disc.

The present invention also provides a method of reproducing data from 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.

20 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 [east
one section of the data area is ailocated for disc defect management.

According to another aspect of the present invention, there is provided a write
25 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,



met hod of managing a data area of a wite once disc, receiving an
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of the data area of the disc for disc defect managenent is required
and recording area allocation information, which indicates whether
the at |east one section of the data area is allocated for disc
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2004/ 081926 PCT/ KR2004/ 000503 Brief Description of the Draw ngs
These and/ or diduerding pe stilb anotheadepattagfdhe piresdre invereivn, thensl ik Iprovided a
becone . , L . .
method of repreducing data from a write once disc, including accessing a
predetermined area of the disc to read area allocation information, and obtaining
information regarding location of at least one section of a data area of the disc, which is

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

According to still another aspect of the present invention, there is provided an
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
25  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.



apparent and nore readily appreciated fromthe follow ng description

of the 5 DHIWHAENRG, taken in conjunction with the accoP@RHR2M000503
drawi ngs of which: FIGs. 1A and 1 Billustrate structures ofr awiter v
once disc according to enbodinents of the present invention;, FIG 2
illustrates a structure of a single record |layer disc allow ng

managenment of a data area, according to an enbodi ment of the present
invention; 10 FIG 3 illustrates a detailed structure of the

Tenpor@ryef@@g‘crﬁbﬁ@ﬁ@ Dvskinee (TDDS) area shown in FIG 2; FIG 4
illustrates a defailTed structure of the Space Bit Map (SBM area of
FIG 2; FIG el ! r . i : |.Sc
al | owi ng mnaﬁ%%té@&%atﬁ%%tésﬁé a%tigbag?ggb@n% %hgﬁ%ﬁgicﬁemgﬁcﬁ@n
of the gppesentandmont readilylZppreGatedl irbinubiefel®sging distcaiblied ofthaict ur e
of the TDDS .+ SrEM aFea.shown itn FI% S, FIG 7.illustrates alp "

st r det (TBPRYIMENIS. {gien ieuunFlanawith thie ageraRpRY nEatayias T Whichy
data area, according to_another enbodi nent of the present invention;
FIG 8 illustiPg d& andydB dluséiaia sirueitiinseold Witk oneasiiyaageaiing to
Manage L ElLG 7; 20 FIG 9 illustrates a

det ai | er%ﬂé?dﬁ@&sf gF%rﬁéeg%g.éﬁt Hdri ve information + SBM area shown
in FIG 7; HIG 2ilusttates brshtetira of torsinglerrecorld laysi diskballoadny thdnagement of
di sc all %\{:in nana(}gdf nt of a rea accorrﬂin t 0 anot her

dat a . (
enbodi e repnacRrEnsHe alﬂw%'ﬁf’atﬁ'ﬂ‘?“ ridhe presentinyentions a detail ed
strycture of il e | : ;
detlgi | ed st rlzljlgjfﬁrlll of éaS %:Hl%\se%"eérd nStE Cg:ﬂ\/\;]ejtlgﬁr:: h%ﬁ&ﬁ%aﬁ?ﬁﬁé&l?%ﬁc@?ﬁ?gﬁgﬁ
TDDS an(dD&S)SBehsheowreindtlted; FIG 13 illustrates a detail ed

obt ai ned durf I GurHes acaiEd ot of heshace et Man(SEihare pEIG. 2
structure off|g, glifisdiRites 8RtrRACRIrBDf & SfgleSetdid lbgbt dRE MBwikPmanagement of
information; FIG 15 illustrates a structure of "an SBM area” accordi ng
to an eéntalai areat astording tonetkenemhodimendiof tise present invention;
15 FIG. 6 illustrates a detailed structure of the TDDS + SBM area shown in FIG. 5;
FIG. 7 illustrates a structure of a single record layer disc allowing management of
a data area, according to another embodiment of the present invention;
FIG. 8 illustrates a detailed structure of the Temporary Disc Management Area
(TDMA) shown in FIG. 7;
20 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;
25 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;
FI1G. 14 tllustrates a detailed structure of a cluster containing disc re-initialization
30  information;
FIG. 15 illustrates a structure of an SBM area according to an embodiment of the
present invention;



WD 2004/ 081926 PCT/ KR2004/ 000503 FIG 16 illustrates a finalized SBM
area accoMd? H§4/0192m enbodi ment of the present inventi KMGI/KRDI4AMSS
a block diagramof a recording apparatus according to an enbodi nment

of the present invention; and s FIG 18 is a flowhart illustrating a
met hod of managing a data area of a wite once disc, according to an

enbodi nent resent ipventiqn. Best node for carrying out the
| nvention R Ié Bﬁd@ Ustrates Adin eqié@&/l ?Fﬁﬁiéf"éﬁ’m'ftgﬁqmemhﬂﬁgm&ﬁh@ﬁﬂ@f
t he pr tion, exanples of which are illustrated in the

accomm?ﬁgﬂlgygﬁmﬁﬁﬁps wher ein like reference nunerals refer to the

li ke el ementQ Hi7dsghdatk ditigearardiediererdisg apparates eictbetind & aw dngbodiment

expl ain_t res I nventign by referring to the figures. FIG 1A
il lustr tﬁgpg d'&‘f‘?f&@nof’ g wite once disc (hereinafter referred to

as sthe " di r '
that s a singl éeﬁﬁgoff“é’”w%p‘”géy‘é&?“'@Oés"é‘%ﬂ%? oF rictadhi 3 te HRFRT B dflie
di sc i r¥logddsc.cadoeding o aorembediten oftrenpresedt inveedidnout  zone. The

| ead-in zone is located in an inner part of the disc and the
| ead-out zone is located in an outer part of the disc. The data area

| S pregesyt rh@ie'\/ﬂﬂrbar%@ beafel lAveiy and the | ead-out zone and is

divided 1nto a user data area and a spare area. The spare area has a
: . t

pr et er m ned iaforgb Al B 6 ABJIR Jers) R0 AbolliGo iRt infrélif:

FIG | Billustrates I SC t IS a recor ayer
t wolor edovehtionageamplsd ainathich .aréﬂh.ue&ﬁtedwmzthe@cc&ndﬁrmmg dmwmg@l, w!ﬁlerem like

Cecor d TP eRoS PR AR b Bt tne Bid Slomperts vipulipet. "Hieambedibents s
and a |RReried @Wt@éﬁp@w@rﬁré@émn&éﬁtmﬂ F}rﬁ@; ﬁ%efrgggﬁéé of the

25 second record layer L1 to its inner part. the si e record
layer disc of FIG 1A the |ead-out zone of the second record | ayer
L9 is present Fi& 14’\é|uistfﬂtﬁs Ppauctyre ohe write opige d@@:ﬁ‘r&fell‘@ﬁer rebfﬂ%rremhatas

5o NP R SRR ST A e

finst daeordisd hydng m@cbnmwr Lbe muéeﬁsmcmmda ré@lartmwn@gafdaftmafré@ and
outer area of the seiﬁgq‘érecord | ayer 30 L1 to the | ead-out zone at

the i nfdPagaut ZoBgar A& Thran@ S Igealeddn el iNRer parer thadisc and the
lead-out zone is located in an outer part of the disc. The data area is present between

the lead-in zone and the lead-out zone and is divided into a user data area and a spare

area. The spare area has a predetermined size starting from the beginning of the data
20 area.

FIG. 1B illustrates a disc that is a double record layer disc having two record
layers LO and L1. A lead-in zone, a data area, and an outer area are sequenfia!ly
formed from an inner part of the first record layer LO o its outer part.  Also, an outer
area, a data area, and a lead-out zone are sequentially formed from an outer part of the

25 second record layer L7 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 L1. 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

30 L7tothe lead-out zone at the inner part. Spare areas are allocated to the first and

second record layers L0 and L7, respectively.
6



second record layers LO and L1, respectively. 6 WO 2004/081926

PCT/ KR2002Y02u30819% t hi s enbodi ment, the spare areas arBRCHKBIHW000503
between the |l ead-in zone and 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

di t h . L ti AR be de
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i ni tialdig&t iMare spesifieallyoimformation regarding ievgruelire ehadatagreais Weken to a

area st I f [

eoor o METRt Pinacbarck GihE Hed thetenk AiaBlitd o Bbbidhg ot Mhparays to
and posietogmige e tibta areeastridtunshi el infoprmativhaspeeiffeerwhdétaer bisas| 2. g., a
user data Is recorded and detecting an area in which the user data is

to be riE6e R IN MAYE Aake: épgardinsdpeertest sanagaraent ysivgAch a spare

f t
£ T Toobidhf/RithE8ucing BRABRIRE, other IR Tifbr dhud i dbrdéd Bre BGEHIENY o
3_ t hr OlL[fﬂ‘la @re#lahd @edlﬂiessﬂ”reapzo cm;t]mssz{tbetaueas aﬂocaated rig ltiee detpakd. ayedisc
i sc al.l owi.ng, manage 0 at,a area, ,.ac
enbod HBUEIGHORTESEH | $n Uik EtREEORI 0 £ APl 2rep Siiqture s
zone of bRl Sterithe 'dﬁ&eﬁltiaﬂﬁ%n "cﬁé‘?&%&ﬂb/r@bﬁﬁﬂ(cﬁ@%p% t%%pable of

, a recording condition test area, a Tenporary
St r uct wrheckNpDiBE eesance and popilions pf trareaslin svhw;l‘r[nﬁol)maM@“apﬂwrﬁmme

wheli o e aoa B Gaiatpe ad olactBa An iR it Biehfearatn s HEB8 fcorded.
recordi ng/ reproduci ng apparatus reads information froma | ead-in zone

and/or a | eathepbinatenenisodintetitdtonNg dievintvehiolaagrare keed fGicdist defect
performa read/wjite operation.
management is formed in a data area, according to the present invention, will be

described with reference to FIGs. 2 through 9.

FIG. 2 illustrates a structure of a single record layer disc allowing management
20 of a data area, according to an embodiment of the present invention. Referring to FIG.
2, a lead-in zone of the disc includes Defect Management Areas (DMA) DMA T and
DMAZ2, 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.

25 In general, when a disc is {oaded 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

30  reproducing of the daia after loading the disc. To solve this and/or other problems, the
7



Therefore, if the anount of the information recorded in the lead-in
zone and/ OVO2H/08198@ad- out zone increases, a |longer tine RETKRREN4HHSHI
preparing the recording or 30 reproducing of the data after | oading
the disc. To solve this and/or other problens, the 7 WD 2004/081926
PCT/ KR2004/ 000503 present invention proposes tenporary nanagenent
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tCI hus, tthe r‘élbﬁtdisgieiprbdesingramaeawgicaa.conlaplém‘ dist:ihvitial&raiﬁn rapidiy by reading
isc in i a defect occurs, .and a.repl acene area that

Subst | ¢ BRLF GrostrRcethadases 190kpeken HRE PEFOMALY { RdpISciase, thedefect

V"“eﬁd‘errri:alh%g@ﬁ'fe‘?ﬁidﬂiﬁn?ﬁcﬁ?is' ﬁo%@i‘n@h%rﬁﬁ%%%féﬁ% tﬁél‘féﬁ Shere25ing the

conti nuous defective cluster 1n which a series of defects occu

physi catdligbilityrofinftbm@tionhi ch i s i nformati on managi ng t he TDFL,

specifies the recording position of the TDFL. The | ead-in zone

. o ! o g
| nfor a1 on r d0at e ATt AR 78 B dmerd pBBR o lear
regar di ;%)i@céiﬁém méteal dallltRugrha TOREsiediffet iR Ared)ald! 08 HeFO@IE RERAST the

#1 and #2 and a user data area. In this enbodi ment, the spare areas
#1 and #scah which asefent ocherss eadta mpeemarntareafbaigeketitvteg for the defective

respectj Y, . di o
25 ,Pﬁsi %,&gé%la rTeH;:egrlaE!ﬁg re%r%cﬁf%g\ﬁg%tg%? gﬁj@%&%g}a éa]‘# & cg SR'%M Héfé%ﬂve
i ni ti al cimater,oor.a continuous defective cluster in which a series of defects occur physically.

The TDDS, which is information managing the TDFL., specifies the recording position of
the TDFL.

The lead-in zone includes the space bit map (SBM) area that contains bit map
20  information regarding an 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

25 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
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The | ead-out zone includes DVAs #3 and #4 and ot her areas. Wen a
user deci ¥e32004/0982¢ or m di sc def ect managenent using t hePCT/KR2004/000503
recordi ng/ reproduci ng apparatus 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/reproducing

appar at Iocates the spare areas #1 and #2 redeterrn'ne

e o alloshtq feAtearabaina At ro. JR8 reoraigienathi g abar At Sllagates the
T.

2{ Iegcatél]gdrﬂl: Iérﬂ?é‘s eGP é%ﬁb@&ﬁﬂgg@ g@ﬁﬂﬁfsaéf‘{ e 'REL LS, faer g}ﬁ at the start and

rmation, he all ocation @
areas #andatithexjatarareas Thesthel resorlingsfepao MBSy mpparatﬁbeeemrda area

|1 t f ti A Lfy th ' f...th | 1 t
a1 cas. #RGA0R oA G AR THHIER R 6 CERIABC BPerh TS 2 B ndn 2
#1 and g augte%vawms%reéor Tﬁé%ﬁ@b%ﬂo&‘éﬁiﬁ Wt?rn%iﬁfnem% g%tf?é‘glﬁg of

are positioned at the start and end of the data area, I vely,
t he recibedilingatessnatecireas #4 @il udlf stantingaog ingding aédrwlsses af ifenspdre

h d d f
b ea bauBaRer S &2 S obferPifed PR BRERbIS fuled BReHcf Budos Bl HRGR
st ar t i ngosiisheRNSi the g eRaa” of thehdts @@é@ rasgastiviéhy, ﬁﬁéiré%rafng/r@moducmc

predeterm ned, the starti n and endin resses are determ ned
r ecor de@PRaAraiusecar lfﬁc@gnaeut f allegalian agth@ sngase greanhel andrie2 and dke #@Sltlon

armo i SEERE 8P Pl Bred bated i BirBhmefion MU R plee Tibs °

area but can be recorded in another area. After recording the area

al l ocati gndl nﬂNthnttln@Btarng hedfeWghaMdleisees of thd’lﬁaé’r@%eas #1barid #%lare not
is recorded,in st .cluster, of the SBM area, the map recordin
bit coPes HHI“‘?F% E'% sfa{ing aodinsiiag Bfig S Cha g @F%fje@rl]g‘ﬂ%‘i’ angreegrdedsigne
and th t A
posi t1 oo ARbRoBbidhd oiPls B the Shas s ft bR TEARYMET I frPuster
per f or nofdhed @B erea.managenent usi ng the recording/reproducing
apparatus, the recording/reproduci ng apparatus records the area
aII cation inforpmatiaon, . whi escr the sizes. of. the s

nd #2 as 4 R e R nG R ER Gt aTorfEonds e dBR 45K PRs
the ar egreal BRGah N rdcBfRd R dfdthbatdze TDDS, a bit map, which

After recording the area allocation information in the first cluster of the TDDS,
a bit map is recorded in a first cluster of the SBM area, the bit map recording bit
corresponding to the positions of the first clusters of the TDDS and the SBM area with 1

20  and recording bits corresponding to the positions of the other clusters as 0.

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.

25 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 fo the positions of the other

clusters as 0, is recorded in the first cluster of the SBM area.



i ndicates the bits corresponding to the positions of the first
clusters NOEMOFDBE and the SBM area as 1 and i ndi cat eBCT/K82031000503
corresponding to the positions of the other clusters as O, is
recorded in the first cluster of the SBM area. 9 WD 2004/ 081926

PCT/ KR2004/ 000503 As previously nentioned, it is possible to change

the structure of the data area ,hy re-ipitialjzing the disc a
Lhdatinet he Al preyisBameBliSed.dY ismtassible & ehangs thesiasire of the data area

al | ocaty,om_i ti- @ ' |
Wgcmnm&@ theHi¥@and 9§g§ﬂgqitnaa@&%|m@9&ﬁwoﬁﬁ%ﬁ%@@&éﬁ? Hosda

on the _during the previ sc tnitralization.

re-ini tallecation irdarmation basiracendedds dhé BEIDSaNY deta efesrencrdeadooiFii@ disc
14. Wen the user does.not.require disc defect nanagement usjng.the .
+ecor d\ IR SIRLPHS UpaitaTiatorn o DR semilisbaean il be Trisk Sleagubra with
t he \DMigidrBntdtSFIGape, the area allocation information recorded in
the TDDS area is recorded in the DMA even if disc finalization is

not being performed. 10 Meanwhile, a re-witable disc does not
i ncl ude the THPBenihe usaudoss reliestireidiss defiest managanfandmsinadihec with

F epr oau AR RLBLERo PR S raap L AR e R Jp this
of i ncamgeat tHy eredesiocation ¢iformation eecoRtiee il tHesTBDY Afeads hetordedhh ed DMA
information_ recorded in the TDDS area is copied to a DVA when

per f or Ve 1hflise finakizatiomnisi g being performedli sc. 1n other words, if disc
def ect managenent using the recording/reproducing apparatus will not

be perforned, : [KoTer=\ A We)c N I ' I'Fdhtﬁ DDS
ar e@ is recor(ﬂ%ﬁvﬁﬁlﬁgﬁ]&)ﬁﬁ%ﬁeﬁg’*oﬁﬁ%@fﬁ%‘?ﬁ?gﬁ?@g{g’t ereggl’
enabl i mgpreshcadyicferomatain fromfadisatwitina MODS arelh sontaiing asea aellecaticab! e

di sc reproduci ng apparatus, 20 FI G | Ll ustrat structure of the
TODS ariBlerSHORR 18 PR e Pboducan R tubTor 5 b Bl et tsgronfibsihle barause
i nvent i gMincding&lilSte icfats 9606RIREL. | W@s&bé%ﬁ@ran@?or%tﬂ%o%‘[f‘rﬁs,airfdrﬁ?a‘-’tfon
once until a recordi nl:()g operation ends. In general, a plurality of

TDDS #0ecaded irthe TDDS asea isceonied to A RIMA w@Dgedewaingldise finglization on the
enbadi Egctb TDDS #0 is recorded in a cluster of a TDDS area 25 once

when a ordi ng operation ends.

In other words, if disc defect management using the recording/reproducing
apparatus will not be performed, the area allocation information recorded in the TDDS
area is recorded in the DMA prior to disc finalization, thereby enabling reproduction of
information from a disc using a re-writable disc reproducing apparatus.

20 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

25 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.
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Referring to FIG 3, the TDDS area consists of a plurality of
clusters. WO 2004081926 is a basic unit of record and consiRIBKB2004000503
predeterm ned nunber of sectors. A sector is a physical basic unit
of a disc. 10 WD 2004/ 081926 PCT/ KR2004/ 000503 During disc
initialization, when a user determ nes whether a spare area will be

allocated or nopt, area.al.location informatjon indicating the user's .
det or ni nat | on IWING USE injikalzafion uhemadises deferminepahel a2 Foar-arga will be

TDDS i dgiatbiddedn n&gag%aeéuoda?ﬂibﬁﬁﬁ%%aﬂoh Mié&id@&etdb%rw%fmm%ﬁon is

updates to the TDD , position information regarding drive
i nf or reecoidedgndhe TRDS dlor Mdel DODBeEAhindiudesaa 00 Kentitien goUinier, | f

., ' . ' h j f .. and .
" or relbtoSaRen SiPRETY i Qyrb@Spt s fa B TR #8048 forpgtion
desar i hegardihe Brivd thiBRABIIEeSSosRRIN ihﬁﬂmaﬂ:@n%gér | ﬁé aorrd SRABREETDFL, if any,

using theé recordi ng/reproduci ng apparatus and al | 0cates spare "areas
in a daloamatien regarding thessise of paparepwes#ilant ihfernatian regesdingdhasize of

V. 10 At tajl ed st . Of TDF ' N

i1 st et G eR " A Bl A il el The 2557 dbfs Wil reite disc defect
occur r i fAgnaderdahbusing ahd escattingneprodi 8pparat@Pehdbilecaiél spafk areas in a
I nformati on regardi ng replacenents for the defects. Al so, previous

TDFLs #iptagreadhe sizes ofigpare areastl anddtrhercareserded evd'TDFL #i and
only information regarding defects-occurring in a recording area

.mad@ during “M’th%ﬁgh 895L8 Urkoruk & 6PL A NG ARST RUAR Mukratsa Lae?BFg?cﬂ
in the TDFL #i, th&eby mnimzing a recording capacity and enabli ng
ef fi ci esuntaing informatiec csghrdipgsefeetsalccarriigPi. d4th Gecardietl| dusingad escording

structure of the SBM.area,shown in Fl 2, accordjn 0 .an .

embodi rRARTaRN igh%” IfeERatioM (RIAr ﬁj‘BE.fe%ﬁgeﬁm?%%!&h%%ﬁ%ﬁqt%-es"\@ox previous
| urali | ustes s 1 114 |

P SRS PO, ML PRTR SEHLIEd fIPART AORL i afd P infrmetion

SBM heaadarding defecBBhbcutangiih meeconding arma madeahuingdheiaoirmspanding

i ndj_cat | h f. dat BV #i d.a. finalizati
125 arEooEbT aBaratenas raiRrgad Ful TaE- A howty iy BpnglS ot
The bi tcapRRiItRBAS é?@b‘iiﬁg R¥ficleit dse'&fH Féb@frdihgcﬁp%%éfi‘ﬁ CTopker s _
containing data 25 and blank clusters with different bit values in

cluster units with respect to entire . )
FIG. 4 illustrates a structure of the SBM area shown in FIG. 2, according to an

embodiment of the present invention. The SBM area comprises a plurality of clusters
and each SBM #i is recorded in a cluster.

20 Each SBM #i includes an SBM header area and a bit map area. In the SBM
header area, SBM identifier information, counter information indicating the number of
updates {o 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
25  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
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recordabl e areas of a disc. After recording a TDDS #0, an SBM #0 is
recorded WP 2004081926 cl uster of the SBM area. |In the bi tPCEIR2M04/00803
SBM #0, a bit corresponding to the position of a first cluster 11 WO
2004/ 081926 PCT/ KR2004/ 000503 of a TDDS and a bit corresponding to
the position of the first cluster are expressed with 1, and bits

correspondi to the.remaining, cl ers are resse ith O. .
Accor PRI VoIS el @B OBeROPHIGHRALE GRS REGAT i g S L R RSt Wit
TDDS #Q aﬁJf;J 'b%%o?ﬂé%Pbﬁamgqgnaérréﬁ%ﬁﬁw CRGtRBRAS %&P.Fes%@d%ﬁ‘Pb. the
presence of spare alfeas an s deternine the positions or sizes of

all ocated spare areas. Also, the recording/reproduci ng apparatus _is
capabl e of raBtedidingly;sgadiding siza infosnationtregaiding spaie @areasiinathis| HARS #0

30° S 4 oskrepoitabd B SRR e ng Trpa et i B ana
SBMs ar eicthfine te postiivhs epklésidaBeaiaadpard BFas. a A& Ltheand an SBM

are recorded therein in cluster units, respectively. However, .
r ecor diregprdinginepradboig agparsiusstapabipef rapidly secagnizing @ncargaagataining

2 ot rudkett &P IR At LB kiECab Pueto B eS80 A0 S i b4 s

data ag@a, according to an enbodi nent of the present invention. Ln
this 15 enbodiment, a lead-in zone includes an area in which both a

TDDS d SBM ded desi t f i
def ot managelfeHe ASF. R Kok d AGIES S 1 peenand S goM area are
I ngpr “‘?ﬁcﬁviﬂﬂ&ll et 41 ég’gﬂgﬁ“ﬁ MEF 12 RIPRT HPM Qre AdPEEd B/ iR cq!tulster

areas, the recording/repr hg apparatus allocates spare areas
and 20 ukits atespeetivetiar tHawdven deafrdingdsdttae ADEE andihe &R Mrismotlimited és,

respectively. Then, .t recordi ng/ reprodyci ng ,appar atus records
al | oca&'i’?ﬁ? "$eSr i'%RﬁeyWﬁyclﬂe f‘%ﬁﬂ"&g@ &8ﬁﬁé%lq%§€§1i on of the spare
areas #1 and #2, in first clusters of the TDDS and the SBM FIG 6

i I'lustrates arfgtmillistaslasiruégrebi b BigldRSeord BRMralis@alfdwing rhandddment
5. 25 Referring to FIG 6, a TDDS and an SBM are recorded in a
cl ust erof aada s according to an embodiment of the present invention. In this

15 embodiment, a lead-in zone includes an area in which both a TDDS and an SBM are

recorded.

When a user desires to perform disc defect management using a
recording/reproducing apparatus and instructs the recording/reproducing apparatus to
allocate spare areas, the recording/reproducing apparatus allocates spare areas #1 and

20 #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 TDD3
and the SBM.

FIG. 6 illustrates a detailed structure of the TDDS + SBM area shown in FIG. 5.
25 Referring to FIG. 8, 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.
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contains size information, i.e., area allocation information,

regar di ng véx2494/6182e area and the SBM and the SBM contBITIER200l140503
map. 12 WO 2004/ 081926 PCT/ KR2004/ 000503 After recording the area
allocation information in a first cluster of the TDDS + SBM area, the
bit map records a bit for the position of the first cluster of the
TDDS + SBM ar as | and, bits f t he pasitions of the other

clusters as 0AHarEscarding the arzacliogation Ifumalios inga first glusterefdhg TDDS +
| ayer o a t | pleln | f,
o pr oo STRAC TR ndl retoru € 8 1 81 Bk paG6AH Of b 13 BRI MDY
Tenpor a3BMDarsa ashagdrsistfontreap¢ibdiy obtheaothar ohisters asdi.h a TDFL and

a TDDS are recorded, and a disc & drive information + SBM area in

whi ch bot h di and, driye information and an_ S are,recorded. That

e Crhe TORL TaRA/ Tskelf s FhEGTRE T A S e TReRE e i B S e e
i nf o1 meddig rar@@,cbc%%wiag%taﬂ &iRBOERGeht!oF 18 platEn®invediiBh! ald #id Bnidddiment,
enbodi nrents shown in FIG. 2 and 5, a user determ nes disc defect

manage e leaddisi Fapedneludes @ Temperary Mist Mgnapemeat Area (EDMAY tarea inswhieh

recordi r i N rat | | opate spare areas t.0 .
i ea of biht ERPEAGE TRRES BB tvalted i 8 8 Brdp bR alion SRlfhwea n
spar e agkieR béth die d dive foshation add aprBBIdAnfte obcdidieddatiaad e thd TDFL
predeterm ned sizes. Next, the recording/reproduci ng apparatus

r ecor dseng ERDS acrecerled ik clustersind hedise gdirive: informeationl anst§BVbareof

t he,.sp - #2 in a first cluster of the TDMA. FIG 8
illlﬁstﬁjg'?ggdregalge%@y%g structure of the TDMA shown in FIG 7. The

TDVA consists of clusters in which disc defect nmanagenent information
is recorded. Sigilarly enitte einbstiiments shol® iafiGs. ZRFd 52 usecdetgadineshtisc

TDDS cont.ai ns informa{io,n reqqgr&i n& Bosditjons of the s ar? areﬁs,

the i nf%@fﬁ‘rﬁ{]ﬁnéﬁaﬂ%ﬁ“ﬁa Using & 9COEANPBRPIOANEINGRRRBAIUSHANY Ingtructs the
illustr - | ' V& di 1 OR;

S 4y SESE SR Sl e i et ot bl gt

i nvent iH_mn,ZBe E@mrd'tmgir_gpeodlmg appsratis sll@aies spalerdreasstl amd #Rdo gBvestart
I nfQrmagl 0fng SPfhe FHY 4rah 0 RSB R DSs @ bit map.

Next, the recording/reproducing apparatus records area allocation information
that indicates the allocation of the spare areas #1 and #2 in a first cluster of the TDMA.

FIG. 8 illustrates a detailed structure of the TDMA shown in FIG. 7. The
TDMA ceonsists of clusters in which disc defect management information is recorded.
20 In each cluster, 2 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.

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

SBM information contains a bit map.
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13 WD 2004/ 081926 PCT/ KR2004/ 000503 I nformati on regardi ng spare areas
I S recor d&D 2094/88102¢ st cl uster of a TDVA. Next, a bit nEEI/KR2I0¢/0006563
bits for first clusters of the TDMA and the disc & drive information
and SBMarea with I and bits for the remaining clusters with 0. FIG
10 illustrates a structure of a single record |ayer disc allowing 5
managenent of a data area, according to an enbodi nent of the present
i nventi on. Uiﬂfbkaat@ereijadmgcapawdiamstm reberdexiindi firshtisistirofai DBMA.

o001 8 o ket B AR P B Eo ot e .

differ %rﬁég(?ﬂtl %ggf%ﬂ?%éa'MtH ’P%d%@%?ﬂy éﬁ?ﬁhﬁ@tdlq&e@w&ﬁ@?r ded in

the TDVA #1 ore ejecting o rom-a

recordi ng/ reproduci ng apparatus or during disc initialization, and

updat ed i nf or @i mlliusﬁate@@smwurewoiaémglmemd layespiscalianingni ts
per ati,on u

d h dj t he, di
o e uama TSR Hadl AR5 hrbiNG € AT smpiEliFent AipeRFeab R aior:
t he venirikedhé eisd\bédoRdingitd ke eﬁﬂio%ilménfse@ﬁdﬁﬁéd'dboﬁbuﬂ{eeélsé@wma‘r@
then verified. If a TDMAis allocated only to a | ead-in zone, the

si ze ofuitier imgvess TPMA £2 jn a data Rres, dmkpdiionto @ TRMAM# in 8 lead-in zone.

frequently update information. The nunber of necessary information

d b : | f
he r ecor di ngy P e ane e A2 puderkiy RoffEskiPo FRl I het SBaplle 'O

updat i mg’onﬁatldm isTEaBrded In thbél'DM@G#fpr[’o@ hefory ej’eo’aﬂ@df pltist fromest to

the recording/,reprodycin paratus is interrupted due to
uné®peéeeyd H%é q? g aRPA s pofREAufiBg difcdnitigleation. énﬂmﬁdgt%'nformaﬂon

oper at i

Fort net® [ooofdad M e TONE) RS GberibRrRE GG roCyBlitfoata o thilic.
and r etterdethe cuperlataofr Dhfitg 2ré nnitslin whichma umlfgkaftemetherrhéthoalﬂséaelmatacb In
met hod i s faci tated er epari for failure, .in u

The oS yedSratiinin bl Ao brechisendiudendiis S5 tehyoaRd. o2
ejecting the disc, final defect information and state information

regarding thejd $Dm%alro%ﬁﬁ5ﬂ6ﬂ Yo 6168898 dohs, thetdizd BRthEDMIM AL Iinfited,
#2, thereby increasing the robustness of i nformation. The reason for

f offi nghushaakimgnit giffiguit ionseuanilvaindate informatian. e gl nUtBEsOF pgcessary
information updates may be reduced by updating a TDDS when eiecting the disc from
the recording/reproducing apparatus. However, in this case, the updating of the TDDS
will be incompletely terminated when power to the recording/reproducing apparatus is
interrupted due to an unexpected accident, such as a power failure, during a write

20 operation.

To 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
25  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 updaling
of information in the TDMA #2 requires the TDMA #2 o be spacious. On the other -
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of information in the TDVA #2 requires the TDVA #2 to be spaci ous. On
t he ot her WiOI200802092%/ 081926 PCT/ KR2004/ 000503 hand, t herIDKR2001/060503
not required 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
managenment using a recording/reproducing apparatus or does not
require aIIocatlon of the TDVA #2 s al though the user wants disc
defect haidadeed MA g nokeequites: taibryspagiewsiand Hys isfpaned ins thrileadgn
di sc i | JDVA#2 will not be allocated to the data
area arEr?tcTe géﬁ% o%cuékgge information indicating this information is
recorded in the TDVA #1. FIG 11 illustrates a detailed structure of
t he TDVA#1 shdia uiser 806 ndaﬂdea%drecrdielf@ttmalﬁ@méﬂtusind'@FL a TDDS,
and an SBM are recqrded in the TDVA #1. 1o Nbre speC|f|caI t h
he TOUSCANG FRPTSANFRE SOPEEIE 8 0RS Aot Teadles Shashon cifie THMARE 1t he
TDPLs | iteandRd U e Rk

0 TIEEEIARE dtr WRbhe BiecHctl HhatdociRe sy MR Tprdr b ppldeeint -
det ai | exppadesicssi qatringndiec initidization; the@MFRJ#B wilPnatl Heushocated tathded atal arda

ot o st Sleaaasain IR TRE MO e iSRRI B tasted & thes ] DMA#!.

TDDS specifies the positions of a recordi ng condition test area,

drive informaH|@ng1 ﬁlus?@l@&a ae@rréd%rr%ﬁjr%f@ﬁ@mAmmr#% Fle, §180S
+ SBM area for another record @Dﬁﬁej and a TDDS + SBM area for
R

anot herREIfBIVNQ to FIG.tHe asklalrl anddam §BAd ere senesded insthenT RMVEs#bf

ar s OB PG s I 0a8 bl I T MR TfE, IDDS N8B
suffici #ménd B TDFELIS reddited @5 hb®iRr CRistsritis an ihegendrexadethan 6) The
their startln%@and endi ng addresses corresRon ing to each area of

the di sdOMA#2 Ras dhe samescanstiustien asfbe TERONF# 1| anibits detailedgioscaptienu! be
record ]E?i required. 25 FIG 13 illustrates a detailed :
structure of "a cluster TDDS + SBM #0 containing disc initialization

i nformati on obtained during disc initialization. FIG 13 illustrates

a case wher e H@ail2 ilustratesid detedetiZtamctura of EMA clidtear BDDSr-n8BAM wkashown in

dat@ anSR& 11, in which both a TDDS and an SBM are recorded, Referring to FIG. 12, the
TDDS specifies the positions of a recording condition test area, drive information, a
TDFL, spare areas #1 and #2, a TDMA #2, a TDDS + SBM area for another record
layer, and a TDDS + SBM area for another TDMA.

. If the starting and ending addresses of each area of the disc are determined,
20  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.

25 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 #l1
and #2 an®vQ w4890 2004/ 081926 PCT/ KR2004/ 000503 TDVAHAR 1/ER2(®e/000dex]
as disc initialization information. In this case, it is understood
that starting and endi ng addresses of each area have al ready been
determ ned. Even if spare areas are allocated to the data area and
the disc is initialized by recording area allocation information

t hat i ntPWAFEsistraeordiedorndisoiitialivation informatomf nhbisscaks, i isuadergigod

b h Cre-initializi . q . h .
a1 ocactahseficandenio fdlsieol it ARARE Yl R LhRGerinegtof
a cluster TDDS + SBM #n+9 containing disc re-initialization

information. Refeerif bpgret SrebkGre blocatall ob ifRs dath sfval andtircdibt &Sinftialized by
change in the sizes of spare areas #1 and #2 and a TDVA #2 is

r ecor dg@cPiling grep aitgsationdafonmationdhatdadipatasihe allesationitae sirwgture of the
the T v nd. e_ar ra :

for fed a2 8 i bE Ehandad By Bihiping BRANS. 3hBraubing Sk Bljodloh
spare anfoanmlioat arting froma cluster with the |argest address to a
cluster with the smallest address. In this case, disc

re-initializatign,is rfornmed t,o 15 effectively u recording area
bet ween a cl ué:'lt1 r 1%"[“%%13%3 p setriled sgﬂ’d";‘@?so‘c(ﬂ‘ clyg@rﬁiﬁs "'d%éﬁ %’Fgé and

t he cl YT ) ¢ ; of : r : r

wor da, irdinict dist RE-ITRI-AREh iSAinaRon. o RERFIAGE 16, B8 idrblloRihey
the sparesifiasemchiange uthecsiads ohsparbfareas #é ansk# 2 and keT Do ispcorded in
area. D i@ﬁ@eﬁl nitialization information is recorded in at | east one

cl Ut er® '%0 SBM bel onging to a TDVA#1 or the TDVA#2.
Hereinafter, an SBMthat is information regarding a data recording

area Wil be |@egerdsearhd thattiRpsgaredrbat, thd POMA#D! huskr dbRPa®a, and the
structure of an SBM area according to an enbodi nent of the present

i nvent i hire Resa2iarg sequentzliyiformsdin aipta Breagndiefeshintermmation ige
(S cBohER hg RRREL M P2 SRRT ol £ IS8T IR OB B Bt o1

t hi s enbodi nen n a cluster

from O dlgstey withdhesetalleasaddtasst r i thik case, [disssre-mitidiization iSperfidithat to
may be rf?cqrded together_vvith %{her i nf rmatiop| i_ln a cluster.
15 effectively use a recording area between a cluster with the largest address of the user

data area and the cluster with the smallest address of the spare area #2.

In other words, the disc re-initialization increases or decreases the size of the

spare area #2, thus enabling effective use of the recording area.

Disc re-initialization information is recorded in at least one cluster TDDS +
20 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

25 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 fo n). However, as illustrated in

FlGs. 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

I nf or mat i 8¥0 2@0&ioaé ng an SBM descriptor, a finalizati ornP@T/HB200a/0e)560
update counter; and a bit map #i (i is an integer fromO to n) that

i ndi cates recordabl e areas of entire recording areas of the disc in
cluster units. If data is further recorded on the disc and data

o ot "o e SEATH AP RS RAER PR M b SRR o
recor deﬁhailhﬁtlérﬁ‘ﬂég CawE an PR 2P 881 fieP UM £ bit TR #sgné antifM@gBETFBRT 0 @@3 n) that

times the data recording area information i s up . An |nstant of
ti me whisdicateshreseMatile ase@@a%elﬁtredemrdlnw@aswf g dige indilugter enits. y
det erm ned depending on a programinstalled in a

ho di sc.. & nbd SaNF B ReBRE o Ting BAE KRE <R b nabFRCe S0P BBl
t he sdi sghdnges) bach GEM &gt epniehich Agw Eﬁpﬁ'@lbade&nbﬂl;gadéﬂaﬂ@bbﬁﬁlﬁg 8reas,
flag indicates whether the disc is finalized or not

i |l ust rlﬁt@@@e&ﬂﬁﬂ 8 reearasv dp éQS%éngBn@qsée SRURIRS sepTesenissihe;Mamber of
15 pre Sgttal gm,éﬂ'll@ ﬁtl?gﬂ? dgﬁg r a h_eader of an SBMis
W

set to recor OI’ITB.tIOI‘l. Referring to
FI G 16, an SBM recorded ri ght before disc finalization is an SBM
#n. 1 f a finalArzimstan of imewten sagh\88MH# gendrasid and cipdatecamay be

conput er. .t o ordi ng/ reprqducin arat us, the . .

" ecor di HEPREDY SRRTHEST d5RRNANGEon A grediABL NSkl dt iAgrecardiaglgeproducing
fingl | Zgdn 080y ‘F—l&ﬂﬂgle'ﬂgafﬁerfrbaéﬂdlﬂqaﬁéﬁrbﬁ ﬂ'@dl@@%'ﬁeﬁpsﬂam #irrﬂg%ﬂ (!
regarding the SBM #n, which is dated, fromoO

r ecor di generated M\/fetmrda@cbbafore fejetémgébadﬁc frons thececmﬂng;j/rem@@umng ng
appar at usea?(ﬁm allow no nore SBMs to be recorded by recording data

such as® Sin an area next to an area containi ng the SBM #n
having the finalization flag '1', thereby preventing additional

recording of d¥esfinalization flag itiisstes AvHisther thantis@isfirgilizetifte rogcor di ng
state of the disc at an |nstant of tinme when disc finalization is

fat o r ecor ded T {haRIraRS 2 SaaliackSBY SiRaEa R0 e e RofisTam dddhe

to she Qekghiialedttf® The finalization flag for a header of an SBM is set to 0 and
recorded together with other information. Referring to FIG. 16, an SBM recorded right
before disc finalization is an SBM #n. If a finalization command is given from a host
such as a computer to a recording/reproducing apparatus, the recording/reproducing
apparatus indicates completion of disc finalization by changing a finalization flag among

20 information regarding the SBM #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

25 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



Wi t hout perm ssion, detecting the original data recorded during the

di sc finalwaaeidmaiy 17 WO 2004/ 081926 PCT/ KR2004/ 00050BCT/KBLe 000593
to a bit map contained in the SBM having the finalization flag '1' is
possi ble. Therefore, data that is added after the disc finalization
can be easily detected. An area in which each SBM# is recorded is
positioned in at |east one of a data area, a lead-in zone, and a

| ead- outefermnmg tasa bihovap cont&ingsl.in the $BM hBving tﬁﬁdmllmmﬁﬂwﬂl TOpssible.
are aIIocat 0 a area,ip the gboye . enbodi an_area
o whi eI AR 3 b oddrt ey HERss iz Carcer ahely deeaisd.
allocated to the data area are not limted. For exanple, a TDVA area

and a TDDS ar&ﬁaF@é’anﬁh’EHréd%ﬁrS@Maﬁ9§Pé‘dbrEi@d wﬁoé]lﬁéﬁe@fr?ét Ieééﬁ@ne éfa

TDDS area and an SBM area are allocated to a lead-1n zone in
above ed@ladinzanadear:in zane, sadfalaasdouitzonerasasiewa imFEEs o’tf\andétz&j out
zone. Al though not shown in the draw ngs, a TDFL area may be forned

mnchenent - usi AR apak ahd TERS b Aleb gt 8 AN AE R TR i B e
al | ocat gmbadfinante, Biesh dlea b Whishehéspard’dreasaiill fHeeT DA afeealicvated and
records a TDDS and an SBM as described above. The TDFL is may be

posi t i oaE@stRllogeiad oribe|dgda aren aesheolditaitedie @fﬁ@wléaaﬂpmﬂdrﬁéeﬁﬁld a

the sp @D%éfe\?\ae @%y ARRLP Sl d&aﬁé&t&‘ﬁ?@da t?r}]sge m Al aOI*Dggeaﬁéﬁg-!nd an

data ar e user a ar ea an e spare area

bet weenSBh arpae allogatdtPtoan tbarl-inessheointtharabayve elrrhbdsdimem:e butloey beoformed
desire di sc def ect man%glement using the recording/reproduci ng
appHt at ins2 dafrearge Yeals nO‘Hfzoé‘ﬁare areas is not required. 20 However,

if the user records data in real tine using disc defect information

obt ai ned by &Wﬁ Hodfn intt pé dTQﬁhggrsarnrs_é ag%éfbrme@nﬁ th8®ata

di sc defect infor Theref ore, TDFL |s ated during
di sc i nateaal |Inalmscmsej ih atuser alesires diﬂ@cdﬁfaetrmsnagemedt ugmgca t he
managenent ., of par.e s and reco

P eraset bl e ROt Ry B iPLERS & Phais et 4 Pha dleh #2,

However and fige TDES &itbaidhde@bbRis & TDOIE afBRIN SEM &s dedsiibed 866V4l | BY@TDFL
disc. A wite once disc accordi ng to the present invention includes

a TDVA ey he pesitioredbetwreiaiferend-in Eone waf the sperratrasé | ketween the spare
re-witahleadi.86.. (08 s Grdd LiYAE $niBd R the user data area, between the user

data area and the spare area #2, and between the spare area #2 and a lead-out area,

If the user does not desire disc defect management using the
recording/reproducing apparatus, the allocation of spare areas is not required.
20  However, if the user records data in real time using disc defect information obtained by
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 o the present invention, management of
spare areas and recording of a bit map are described with respect to a single record

25 layerdisc. 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



but does not include a TDVA. Therefore, a re-witable disc

recor di ngMW@pooagisesrg apparatus i s not capabl e of PCT/KR2004/000503
repr oduci ng/ recording data fronfon a disc with a TDVA, 18 WD

2004/ 081926 PCT/ KR2004/ 000503 that is, a disc conmpatibility issue is
caused. For a solution to the disc corrpati bi Iity, a TDFL recorded in

0% AR, SIS b AP Bee,  SAR RrBoflons. o

accor le[QFIL eccirded v d TIBDS apéa ideopied 36 &t TDIMASHidras findekaticn obtHedisc.
FIG 17, the 5 recording/ repr oduci ng apparatus includes a

recor di ng/repr ducing unit 1, a controller 2, and a nenory 3. Under
control of th @oﬂm?.l%mb&ckzilagwPéedea@rﬁi@?g/tﬁnr@@e@ng@p@ﬁratu§a'céefsmagto

dat a @n’ﬁ:’gﬂﬁn Rpolrggg%&é}& lﬁ\?erﬂi?;ﬁeprl'\f‘e?@ﬁﬁ Lpwaal honuand reads the

data fromt to verify accura of "t he’ recorded dat a.
10 The reoultmmg/r@roﬂuciagapparauslmcaucm.@ea recﬁortih@/@ps@dddhﬁ)g uAltsio a d¢drdroller 2,
controlle erforns a verify-after-wite nethod in which data is
recordé’?ﬁc{)ﬁmﬂg gc 100 in predetermned units and the accuracy of
the recorded data is verified to detect if an area of the disc 100

has a defect. Myef cBRE6I 51'1ﬁ@'do\ﬁtroil@ne2%@tré%lldﬁﬁq/?eeﬁsr ﬁélﬂéecor I 8s data

on the disc 100 in predeterm ned units and veri user
dat a t @rdedisn 180 apeordingatodhetpesentinveardion andiaacls thedia‘tacﬁtomm@dsc 100

Next, the c er_2 ates a orary DeFect List (TDFL) and a
Terrpor&PQ’e @e[%cfcgﬁcys?frﬁgtrﬁpgrd(e%%g that specify a position of

the area with the defect. Next, the controller 2 tenporarily stores

t hgocr eat ed TOMe enrdrollBP3 m@nég& aeael dred OﬂM@rdlédW?O@mDﬂrﬁo e Ebgtroller 2
stored TDFL and TDDS reaches predeterm ned | eve the cont roI | er 2

¢ ecor AP TREMEVeHNATEIBaNEiROY larv@u@i daiA 'ﬁé@G%ﬁd@Q orpthg disg 100 in
Tenpor Hréde (ﬁ?ﬁ’l Jﬁe\%&@ﬁi?g@ﬁ& tHY & L@% Pn:eeodd is nggf' e&ef'?n%ggltén%ﬁ‘tasn

disc 1 I SCS accor or enen

of the greasdtie diveetQ0 loas a\maéenta me srbeciﬂdawy tive pentrolten 2lrswrdeiest data
uch as, that shown

G PTG TGP 5 eIReBBRr Al SR eadhe decaltipbmes dapaReetect an
ar gg; Idted AME R0 hiPhibs GUHeBdeaoRar Nckd 1AL BRRbASH 3 RfesBa ke
Temporary DeFect List (TDFL) and a Temporary Disc Defect Structure (TDDS) that
specify a position of the area with the defect. Next, the controller 2 temporarily stores
the created TDFL and TDDS in the memory 3. When the amount of the stored TDFL
and TPDS reaches a predetermined level, the controller 2 records the TDFL and TDDS
20 in a predetermined area, e.g., a Temporary Disc Management Area (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
25  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 dawO 2n04@8192¢ the disc, e.g., at the start and eRCTKRII¢0@A3A
area. 19 WD 2004/ 081926 PCT/ KR2004/ 000503 Then, the

recordi ng/ reproduci ng apparatus records area allocation information,

whi ch indicates the allocation of the spare areas #1 and #2, in a

first cluster_of a TDDS. The area allocation information may specify

si zes of the Ahedchedsecephing/repreddcing apparatys recgrdstaieaialgcatien éarmation,

anen t N indiege3Aae IBLARh, B bare N E R M a i o pE EFR Thos.
the datTheasiea, allczefiontinferhation ey greiidisiesainpes allusatedrspars @eag#1 and
the all ocation of the SE)are areas #1 and #2 and al so the positions

and si 285 Jf staiiing pad endingaaderesspriolthe spare @rens ¥1 emndi %2 sradeiesmined, for
" SR . .

o PRg8, PRBL a8 PR B A el e SRR ERe IR O AR e

det er mdutd aréhasspadivedy Ses revcedidgtapparaied candetegnizd dde atlotdtion of the

i nformati on regar.din | ze f the spare areas #1_ and #2 is recorded
in the &Hatr%ta'"‘ﬁ?%ég é’f“% %# a'f"i@%ﬁdbgﬁo,&%!%‘ﬁﬁﬂﬁ YEeHahHp PRAE Qfﬁﬁﬁ%ér%{i #2
of a di i : ' ' ' to an enbodi nent of

t he pre%%ﬁ'?s?mnggﬂt!f“gdrﬁﬁ{vﬁ%wg%%@vag{ﬁg?grﬁggé%b%%& 15 reference to

FIGs. 17 and 18. FIG 18 is a flowhart illustrating a nethod of
managi ng a datr@rdnisaesson,vhati the stadihg arctending ddoesseseviitbdispane acdas #1

th i ibon. Lnitiali ' f the di 00, i f d

| n 10be ILER eBE BEL Helmed, dRens A uBEs s Aty Seer e réadtdas & T,
(oper atihimbdiBh-redBitding Si2eb BF tHSpArehre 8 &1 Hreoaeicdeerdad PPt firehclQbter
at | east one 20 section of a data area of the disc 100 for disc

def ect afdhedéiRBt is required or not is transmitted to the
controller 2 froma host apparatus such as a conputer (operation

R0 el o VNGB AR FUhRCHELY igP BG4 Mo s
regar dextcasdingltd akrembodimertof the prasehethventivmevilandw b desariiedweitly, a
capabl dthrenge & Hapny ARedBer the at | cast one section of the data
area wll be allocated.
FIG. 18 is a flowchart illustrating a method of managing a data area of the disc
100, according to an embodiment of the present invention. Initialization of the disc
100 is performed in response to user input before recording user data on the disc 100
(operation 110). Next, an instruction regarding whether allocation of at least one
20 section of a data area of the disc 100 for disc defect management is required 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
25  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 fo 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 recording/reproducing unit | to
record ar 802004081024 i on i nformati on, which describes wherCEKRE0¢/00503
| east one section of the data area has been allocated or not, in a
predeterm ned area of the disc 100 (operation 130). 20 WD 2004/ 081926
PCT/ KR2004/ 000503 The area all ocation information may specify a size
of the at |east one portion for disc _defect pmanagenent. Assum n .
that, aE&f®aallasatipinfermatien giay ey sneize @Hhebﬁt least ane pogtigretor disc

manage | spare area #1 and a spare area #2 and a
startlﬁgg%ggﬂ%bgﬁggﬁﬁtS the spare area #1 and an endi ng position of

the spare area #2 have been |located at a start and end of the data
area, respect iA&Upmng thdthas shawa,in &!@él;dhdiah@ﬁbmee&amohs‘or disp aisffect
of recogni zi ng not on]y aIIocatlo he spare areas #1 and #2

Ol S0 s BRPACTRBRL Nehidek s SPIBEEAd P T SPBIE Praeor A are dhePeng Gosion of
the gsi Ztﬁ% s@%r%gfeeaz?‘?raﬁdaér?éﬁdlﬁé \Bneﬂﬁn#ﬁ thé@ﬁé\“lﬁé‘re% #@ﬁévg%%nrl%aied ata

reqU|re managemnent n using t recordi ng apparat us
and doestarendatricotihe ddta anea | reapectvely. sée thiscpssua Mewdmgwwatus is

area, of t ta area, the area allocat f t

he i AevsPia AE'ge0nEhia hotad Slofis @eng Spefs Biuskh opi 2. B0t thei
pr edet qpEhRfard 8288 c$H|§ 6n mrmamn pERAdR ?'tﬁé@iéﬁbﬂ thbQpARéE bRshs #1
may be recorded in a TDDS forned in at |east 5 one of a lead-in

zone, aardk#d zone, and a | ead-out zone of the disc 100. Al so, a TDDS
may be recorded in various areas as shown in FIGs. 3, 6, 8, and 12.

theltarea a1 Sueh S et Asadt SR e e R e IE IR B0
the reqecdidivyg agparaamslanﬂmesm@ndcatb&helaereaéabaemectubn stichcad 8Gpainsl

perform di sc_defect nmanagenent. 20 After o eratlgn 130, the recordi 83
appar atarear etiheddatameadiae arge allosation igiarmadignindicating the sizenidbe gbipast
and per S t and the

o B B B S PaleiniBg dpa S oA
re-initialization of the disc 100 all ows changing of a structure of

t he data ar ea Tdfe aiea aiiosati&@@fo@ﬁaﬁd&xmaytb@erwbsdﬁdltma TODS formed in at least

re- ' ni tcl)naelcla a?eacpmrzeg Onsgatgozo%%eénd e 454020 E6R% W the Ak 100, Also, a TDDS

may be recorded in various areas as shown in FiGs. 3, 6, 8, and 12.

After the initialization of the disc 100 is completed by recording the area
allocation information on the disc 100 in operation 130, the recording apparatus may

record the user data on the disc 100 and perform disc defect management.

20 After operation 130, the recording apparatus records the user data in a user
data area of the disc 100 and periorms 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.

25 Next, the disc 100 is re-initialized in response io 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
redef i ned Wiy 200408192@t i on of new areas thereto is input fROMKRASINGSE3
apparatus to the controller 2. 21 WD 2004/ 081926 PCT/ KR2004/ 000503
Then, the controller 2 controls the recording/reproducing unit 1 to
record area allocation information regarding the new areas in a
predeterm ned area of the disc 100, thereby updating the area

al | ocati on i nfldiefathegopplara seniras d)e FQGM%H epslucingyunit 4rio $enard area

eader TRl 8A TSRS HESR HeAEERISHN el Bfaringd 2fed REne dise 100
r epr esefhesebyineddiitiy theraredafllacation iforhefipndederstion BEC. Wen the
finalization flag is 1, a change in a disc recording state may be

checked and the, ori ?i nal data Eefore the change may be detected,

using a bit nePfOERAHRR SR #YSEN RGN ATSAS GOVRINNgLdata is regorded swrthe
does nog; hre . ' f : USj: 00 ¢ i

Focar di oy ansz HeRBFIGAITor e Sl RN3SE BTl alod nbinel prosents
al | ocatwbether mMaverdata ocanhecrecdeted on shdiscT DR hiea the dinstieatiornfladgés DMA

regardl ess of. whether di,sc fjnalization,i§ completed or not. Because
e wr RGP SC Ao sl Mad e sKeT AreLherar el AatA G eliedne
froma ,{g@ | ki & @/@,ﬁ%}t el O
inforna‘%{yirdon, rﬁg?r?‘g'cgétﬁgﬂeﬁj,ey%n?jta Ite |§%:rpér‘ pr@gf?z?ﬁgeappe{?tzggagﬂ?g 1r'lot

possi bl e due to conpatibility problens. To solve this and/or other
probl ems, i nf ok thetussn dossdralgigsira to perfomvalissdefecbmiwagementhusim\ike

ai <" B ALaREN Rerbl T R BRR Mup A, TR et eldkatbr e
the ariaforaationatiomedih ChaBOMA i eRefdiein thetMAATEYArdISsS Bf Mhetfbridisc
the DVA before disc 20 finalization, thereby enabling reproduction

of dat dinaligaiomis epraeleird Agnete re-writable " disc reproduci ng
apparatus. For exanple, although not shown in the draw ngs, a

reproduci ng apRALALHS, retwnfa;hﬁiélaise%%%trﬁ) iaad Berhatars80 &RBhati

the area all ocation information, accorél n“g”"eﬁo t he preseh{ [ nvenﬁé@%,ta
havi ng feormianiviiter ose disctwitte at T M Aadontdiningearee atodatinn Rformpaiorg usingod

FIG. 17 _exce hat the reproduci .a rat us i ncl udes only..a

Fepod e HEEDIIES PUSCHRTY SRRATe e danREposiEieeip § Comaattiity problerms.

recor diTagédIee 8 Yaidng dthkt plobPEmE NBformation recorded in the TDMA is recorded in
the DMA during disc finalization, thereby enabling disc compatibility.

If disc defect management using the recording apparatus is not required, the
area allocation information recorded in the TDMA is recorded in the DMA before disc
20 finalization, thereby enabling reproduction of data from the disc using the 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

25 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
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recordi ng/ reproduci ng apparatus. Wien the disc 100 is |loaded into the
reproduci N¢O 2e9§08192¢ us according to the present inventi dCT/KR2004/000503
reproduci ng apparatus accesses a predetermned area, e.g., a TDWA,
whi ch contains the | ast updated area allocation 22 W 2004/ 081926
PCT/ KR2004/ 000503 information so as to read the | ast updated area

T e I W R ST L
regar di BrdRIAOEBEARMOS, RN, 9H (1RBsPEAALRR dba dNBoHAR IR ARaldH

di sc def managenent. As descri bed a the at [east one secti’on
i ncl uddafarmativbiviegandindthenlocatiam of at least oike sackan ohiherdginataaifogdisc defect

Goba. arBEnpieBanh, AngosttL Aot tho Al BahoNT ReBidH fitihitRs g TONR and
appar atiys <pafe BRAE. N0BRALYe the réfsiobusifl & ppataias 39 cagaie didontpistely
h d he TDVA and t

defect nmanagenment, which is stored in he spare ‘areds

al | ocatregognizingea giuciurepbihe dala/mred basel oadhatarea allacationiarep, the t he
present__inv i cation informtian.r r di,n st.rugt ur
o o R Srodeih i BRRLhA ok Mt e od BRS04 Buidige Getect
r ecor di fghagemeAt] GHich &PSIaFa StheoT DIFRCHTY e diifedrbhs alesatel iy ¢he!B8ta
Therefore, allocating areas, such as a spare area, for disc defect

managerdRB- ot her than an area for storing user data, to the data
area, enables efficient use of the disc. 15 Al so, after disc

inijtializatio L%%%e C ;
upc}tgti ng the z%se%é%@%ga Ion’ 9?1 %r R@[@ghétpﬁégﬁgﬁ%@gm’ %@Q%ﬁo@éﬁon
re-ini tinfdrimadibn cegalding Astructurbidf antgia anda Shrespeded opa Wetesonce disc, thus
recordati e.areas, i S recorged in a redet erm pned, ar 21 of the djsc,
t her ebyPHEMARY ?HSC?W@WQ/%? E’WBQ@@B?&@H\% %be%@ﬁgeaﬁhﬁs‘fa aArgaistcire.

access PhdterrbCAlizBAg aloss, MuchBPs %gél‘é &Iela?ﬁr di defect management other

recordi ng/ reproduci ng-20 apparatus to check et her t a change
i n a ditbanmascaredifogstoriagesendatietie the dateaarear enabiaklefficienbuskedf thefdise
t he change, the change being occurred by recording additional data

he di sc. f. i t f th t i i h
beds shown andistiat 8y BuPeBRRRE. &g stullyre oF . B PrerataY b Ghebéd by
i n the wdatihgahe ehed arscatR inforiRdien tRugh disé fe-aisIEamBAl W t hout
departing fromthe principles and spirit of the invention, the

Further, a bit map, which specifies data recordable areas, is recorded in a
predetermined area of the disc, thereby enabling the recording/reproducing apparatus
to quickly access a desired area. The bit map also allows the recording/reproducing

20 apparatus to check whether there is a change in a disc recording staie and detect data
originally recorded before the change, the change being occurred by recording
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
25  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 equivalents. 23
CLAIMS 1. Awite once disc including a lead-in zone, a data area,
and a | ead-out zone, the disc conprising: a predeterm ned area
storing area allocation informationQUAIMS ndi cates whether at |east
one section of the data area is allocated for disc defect managenent.
2. The disc of claim1, wherein the area allocation information

conprises infofr.mat iA)Wn&miafd;dcmgal@dnsgj 3 Raatin bge, Al ddi® amta, aftea ER@tdLON
of the data_ar di t hod of nmanagi ng a data area of a wite once
di sc, conp??'%‘?ﬁ’be 'S?g%Pr\fi'% an instruction regardi ng whet her

al | ocgt :c on of a4 pledagmione amwm&g @ta sh&atldﬁtnaorafaﬁan eHat ltr{d&:a(ﬂs%eftﬁ-&r
di sc def ect agement re recordin rea all ocation

i nfor mati ot ® ﬁﬂ g’ﬁ Sfaﬁtfﬂ“cojtt g%iﬂ@f?‘?e'? ‘P@t%cﬁ%f 8558‘5’%!?@3%%9(”?% of the
data area is allocated for disc defect managenent, in a predeterm ned

area of the disc. od of claim 3, rejn e recording the
area all ocatiorf i nfT(ﬂErfﬁﬁqn%r‘? WY p el W@@(’S‘?e\é\gﬁ’&af‘?ﬁ garRet 'thcompr%e
speci f yi ngirforgiatien epediftiag atsieasidhe aeast ©ht isB&tionds thd@atdaken. ar ea. 24

3. 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.
4, The method of claim 3, 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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