1 Description METHOD OF RECORDING AND/OR REPRODUCING TEMPORARY
DEFECT LIST, RECORDING AND/OR RE- PRODUCING APPARATUS, AND WRITE-ONCE
RECORDING MEDIUM Technical Field [1] The presertt invention relates to a write-once
recording medium, and more particularly, to a method of recording a temporary defect list on a
write-once recording medium, a method of reproducing the temporary defect list, an apparatus
for recording and/or reproducing the temporagy defect lists and the write-once recording
medium. Background Art [2] Defect managenﬁﬁlﬁﬁwpiiqa:ording data, which has been
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Background Art

[2] Defect management involves recording data, which has been recorded at a location
of a recording medium where a defect is generated, at another location of the recording
medium when the data cannot be reproduced normally, thereby preventing data loss
caused by the generation of the defect,

[3] Conventionally, defect management is classified into defect management using a
linear replacement method and that using a slipping replacement method. The linear
replacement method is the replacement of a data area where a defect is generated with
a spare area of the data area where a defect is not generated. The slipping replacement
method is not using the data area where the defect is generated, and skipping to and
using a next data area where no defect is generated.

[4] The linear replacement and slipping replacement methods have been mainly
applied to discs, such as DVD-RAM/RW (digital versatile disk-random access
memory/rewritable), on which data can be re-recorded and which allow recording by
random access.

{5] Recently, several solutions have been considered to perform defect management
using a data recording and/or reproducing apparatus in a write-once recording medijum
in which data cannot be eliminated or erased once the data is written,

[6] Defect management for write-once recording media using linear replacement will
now be described in detail. A data recording and/or reproducing apparatus that
receives a user data recording command and user data from a host records the user data
in cluster units, which are data recording units. After the data recording and/or re-

producing apparatus performs a verify-after-write operation, if a defect is generated in




using a data recording and/or reproducing apparatus in a write-once recording medium in
which data cannot be eliminated or erased once the data is written. [6] Defect management
for write-once recording media using linear replacemet will now be described in detail. A data
recording and/or reproducing apparatus that receives a user data recording command and
user data from a host records the user data in cluster units, which are data recording units.
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[9] When the write-once recording medium is loaded into the data recording and/or re-
producing apparatus for the purpose of reproducing the user data, the data recording
and/or reproducing apparatus first accesses the TDMA, obtains the pointer information
indicating the location where the updated TDFL is recorded, and obtains the updated
TDFL. The data recording and/or reproducing apparatus can then reproduce the user
data without error by referring to the updated TDFL.

[10] As described above, since the TDFL is critical information for user data re-
production, the TDFL should be recorded with high reliability. Thus, during the
recording of the TDFL, the verify-after-write operation is performed in the same way
as during the recording of user data. Therefore, if a defective cluster is generated, data

recorded in the defective cluster is rewritten in another cluster of the TDMA..



[11] According to the related art, if the size of a TDFL corresponds to at least two clusters and
the TDFL is recorded in at least two clusters, the verify-after-write operation is performed and
the TDFL is rewritten in other clusters if a defective cldster is generated. However, the TDMA
is smaller than the data area and the amount of data that can be stored in the TDMA is not
large. Accordingly, when defect management is performed for the TDFL according to the
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of the present inveRti@ied for recording of the TDFL on a write-once recording medium.

[14] An aspect of the present invention provides a write-once recording medium that
stores a TDFL with high reliability and improved utilization of an area assigned for
recording of the TDFL.,

Advantageous Effects

[15] According to the present invention, it is possible to more efficiently use areas of a
write-once recording medium and more reliably record and reproduce the TDFL. In
particular, a verify-after-write process is performed during recording of the TDFL and
the TDFL is rewritten in another cluster if a defective cluster is generated. Thus, the
TDFL can be recorded with high reliability. Here, when a defect is generated during
recording of the TDFL, data recorded in a defective cluster is rewritten in a re-
placement cluster instead of re-recording the entire TDFL, the pointer information
indicating the locations of the clusters where the TDFL is recorded normally is
included in the TDDS, and the TDDS is recorded in the TDMA. Thus, the space for
the TDMA is not used up quickly.

Description of Drawings

[16] FIG. 1 illustrates the structure of a write-once recording medium according to an
embodiment of the present invention;

[17] HG. 2 is a block diagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention;

[18] HG. 3 is a flowchart illustrating a method of recording a TDFL according to an

embodiment of the present invention;



[17] FIG. 2 is a block diagram of a data recording and/or reproducing apparatus according to
an embodiment of the present invention; [18] FIG. 3 is a flowchart illustrating a method of
recording a TDFL according to an embodiment of the present invention; 4 [19] FIG. 4 is a
diagram for explaining in detail the creation of the TDFL according to a verify-after-write
process; [20] FIG. 5 illustrates an exemplary TDFL; [21] HG. 6 is a diagram for explaining a
verify-after- f{gfL recorﬁﬁgﬁ@fi&ﬁ%éﬁf%d#}egﬁn%?HH%?%[%%%@J&&?&?rt%é%(‘jlﬁﬂi"?&%?&ih&%%]a
HG. 7 is a diagram for explaining a verify-after-TDFL recording process according to an
embodiment of the PFEELAfFIVEREANOFISF FIG. 8 illustrates exemplary pointer information
indicating thedpcation of@he ilétarsaareksgitaMMEPbodiment of the present invention; and
e o 2 fovchad sy atng A mehed iR R Vushoe TBEE A6sRaEpiear
according to an embodiment of the present invention;
[22] HG. 7 is a diagram for explaining a verify-after-TDFL recording process
according to an embodiment of the present invention;
[23] HG. 8 illustrates exemplary pointer information indicating the location of the

TDFL according to an embodiment of the present invention; and

[24] FIG. 9 is a flowchart illustrating a method of reproducing the TDFL according to
an embodiment of the present invention.
Best Mode
[25] According to an aspect of the present invention, there is provided a method of

recording a temporary defect list for defect management in a write-once recording
medium, the method including recording the temporary defect list which is created
while data is recorded on the write-once recording medium, in at least one cluster of
the write-once recording medium and verifying if a defect is generated in the at lcast
one cluster; recording data which is recorded in a defective cluster, in another cluster,
and recording pointer information which indicates a location of the at least one cluster
where the temporary defect list is recorded, on the write-once recording medium,

[26] 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.

[27] In accordance with an aspect of the present invention, the temporary defect list
includes location information of a defective cluster and location information of a re-
placement cluster for replacement of the defective cluster.

[28] According to an aspedt of the present inverition, the pointer information includes
location information of the other cluster instead of the defective cluster.

[29] According to an aspect of the present invention, the pointer information is included
in a temporary disc definition structure. The temporary defect list and the temporary
disc definition structure may be recorded in a temporary disc management area
provided on the write-once recording medium.

[30] According to another aspect of the present invention, there is provided an
apparatus for recording and/or reproducing data, the apparatus inchuding a recording/

reading unit, which records data on or reads data from a write-once recording medium;



Best Mode [25] According to an aspect of the present invention, there is provided a method of
recording a temporary defect list for defect management in a write-once recording medium,
the method including recording the temporary defect list which is created while data is
recorded on the write-once recording medium, in at least one cluster of the write-once
recording medium and verifying if a defect is generated in the at least one cluster; recording
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[35] According to another aspect of the present invention, there is provided a method of
reading a temporary defect list recorded on a write-once recording medium for defect
management, the method including obtaining pointer information indicating a location
where the temporary defect list is recorded from the write-once recording medium; and
accessing at least one cluster where the temporary defect list is recorded and reading
the termporary defect list, according to the pointer information.

[36] According to an aspect of the present invention, the pointer information indicates a
location of the at least one cluster where the temporary defect list is recorded.

[37] According to an aspect of the present invention, the pointer information indicates
the location of each of the at least one cluster.

[38] During recording of the temporary defect list, according to an aspect of the present
invention, if a defect is generated in the at least one cluster and data is recorded in
another cluster, the pointer information may include location information of the other
cluster instead of the defective cluster.

[39] In accordance with an aspect of the present invention, the temporary defect list
includes location information of a defective cluster and location information of a re-

placement cluster for replacement of the defective cluster.



[32] According to an aspect of the present invention, the pointer information includes location
information of the other cluster instead of the defective cluster. [33] According to an aspect of
the present invention, the pointer information is includéd in a temporary disc definition
structure. [34] According to an aspect of the present invention, the temporary defect list and
the temporary disc definition structure are recorded in a temporary disc management area

provided on e write-Gpee aarEing GINIL I ACSIING 0 ARRINGL BSRSS! SRR

invention, there is provide

a meth readi porary de ist recorded on a

ng ate
write-once recordingSveefumartserorsey ﬁiéﬁwé@géﬁﬁ%?%%tﬁb@tmmﬂgd@&% hiigstitter
information indicatirgnpdaeqiing wiraRidhe tebipe by Befeeblitdd s e earpoehfiaidifanagement

write-once recordinﬁ medium:; - ndtﬁlgcessing at Ieas&igne céleter where the temporary defect

write

list is recorded and rg%gfﬁé”%e ?gmporary'ae?ggf: ﬁ(snf, Accon }Hglgl'to the pointer information. [36]
According t¢-Hn aspectetartingrtsamthevespion oftibeuiseat infsnhenicheisdicereddedowation of

the at least one clugfgrwhietert WQ@MQ%%@E&&EQ&&[@%% A3 MG ORANIHCI AR ads

aspect of the present inventio ,g%sdﬁginter information indjcates the locatjon of each of the at

least one cluster. [

TASEEmgE Y5 PIAE TSRS a D AR ARG SRREPYHT LS RIS ThE e b ihe

the present inventiozgding deféotritsag@n'emreidfqrntw'(m 1mgmwmmmumwdmmmmect
in another cluster, {he RointeaiafernyeHoR May s ARRaHORNiosRBton.AlilaGRihGH Cluster

instead of the defective cluster. [39] In_accordance with an aspect of the present invention, the
temporary defect i apcesses at least one cluster where the temporary defect list is recorded, and reads the
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temporary defect list, according to the pointer information.

According to an aspect of the present invention, the pointer information indicates a
location of the at least one cluster where the temporary defect list is recorded. The
pointer information may indicate the location of each of the at least one cluster.

During recording of the temporary defect list, according to an aspect of the present
invention, if a defect is generated in the at least one cluster and data is recorded in
another cluster, the pointer information includes location information of the other
cluster instead of the defective cluster.

In accordance with an aspect of the present invention, the temporary defect list
may include location information of a defective cluster and location information of a
replacement cluster for replacement of the defective cluster.

In accordance with an aspect of the present invention, the pointer information is
included in a temporary disc definition structure. The temporary defect list and the
temporary disc definition structure may be recorded in a temporary disc management
area provided on the write-once recording medium.

According to another embodiment of the present invention, there is provided a
write-once recording mediun including at least one user data area for recording user
data; at least one spare area for replacement when a defect is generated in the user data
area; and at least one temporary disc management area for recording a temporary
defect list for defect management and pointer information indicating a location of at
least one cluster in which the temporary defect list is recorded.

In accordance with an aspect of the present invention, the temporary defect list
includes location information of a defective cluster of the user data area where a defect
is generated and location information of a replacement cluster of the spare area for re-

placement of the defective cluster.



includes location information of a defective cluster and location information of a replacement
cluster for replacement of the defective cluster. 6 [40] In accordance with an aspect of the
present invention, the pointer information is included i a temporary disc definition structure.
The temporary defect list and the temporary disc definition structure may be recorded in a
temporary disc management area provided on the write-once recording medium. [41]
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medium. in HG. 1 has a single recording layer including a lead-in area, a data area, and a lead-
out area.

[51] In the lead-in area, a disc management area 1 (DMA 1), a disc management area 2
(DMA 2), a primary temporary disc management area (TDMA), a write condition test
area, and a drive information area are provided. In the data area, a spare area 1 and a
spare area 2 for replacement of defective clusters generated in a user data area, a
secondary TDMA, and the user data area are provided. In the lead-out area, a disc
management area 3 (DMA 3)and a disc management area 4 (DMA 4) are provided.

[52] A TDFL and a temporary disc definition structure (hereinafter referred to as a
TDDS) are recorded in the primary TDMA and the secondary TDMA, The TDDS
includes recordable location information of the write condition test area, write
protection information, and location and/or size information of the spare areas 1 and 2
assigned to the data area. In particular, in an aspect of this embodiment, the TDDS
includes pointer information indicaling the location of the TDFL. The TDDS and the
pointer information indicating the location of the TDFL will be described in detail
later.

[53] The TDEL and the TDDS are first recorded in the primary TDMA. After the
primary TDMA is totally exhausted, the TDFL and the TDDS are recorded in the
secondary TDMA. The secondary TDMA included in the data area may or may not be
assigned according to a user command or a command from a data recording and/or re-
producing apparatus, so as to enable a user or a manufacturer of the data recording

and/or reprodicing apparatus to more effectively use the write-once recording



[46] According to another embodiment of the present invention, there is provided a write-once
recording medium including at least one user data area for recording user data; at least one
spare area for replacement when a defect is generate8 in the user data area; and at least one
temporary disc management area for recording a temporary defect list for defect management
and pointer information indicating a location of at least one cluster in which the temporary
defect list is recorded, {47] In accordance with an aspect of the present invention, the
temporary defect list includes location information of a defective cluster of the user data area
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detail to the embodiFFEAE YR 5 ARERTSHVE RIS Aange A1 IS ERER R
accompanying dravisngsthy hetteiotlicereededorgomauimel s Asfthetantbenlild ddenmeotded in the
throughout. The empadiN&RLS,AHFH IR RG!ANLAEXRIR RS QI GREI Yo Ve AR B rding

referring to the figures. . . .
and/or reproducing apparatus to prepare for a recording or reproduction process after

the write-once recording medium 100 is loaded also increases. To solve this and/or
other problems, the concepts of the TDDS and the TDFL are introduced.

[55] In other words, before the write-once recording medium 100 is finalized, the TDFL
and the TDDS are updated and recorded in the TDMA. After the write-once recording
medium 100 is finalized, meaningful updated TDFL and TDDS are recorded as a
defect list (DFL) and a disc definition structure (DDS) in one of the DMAs 1 through
4. Also, by recording the meaningful updated TDFL and TDDS in the DMAs 1
through 4, the write-once recording medium 100 can be reproduced in an apparatus for
reproducing a rewritable medium 100.

[56] HG. 2 is a block diagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention. Referring to HG. 2, the data
recording and/or reproducing apparatus includes a recording/reading unit 1, a control
unit 2, and a memory 3. A write-once recording medium 100 has the same structure as
the write-once recording medium having the single recording layer shown in HG. 1.

[57] The recording/reading unit 1 records data on and/or reproduces data from the
write-once recording mediun 100 according to control by the control unit 2. During
data recording, to verify recorded data, the recorded data is read out.

[58] The control unit 2 controls overall operation of the data recording and/or re-
producing apparatus. Also, as data is recorded on and/or reproduced from the write-
once recording medium 100, the control unit 2 creates an updated TDFL, records the
updated TDFL on the write-once recording medium 100, and records a TDDS
containing pointer information indicating the location of the updated TDFL in the
TDMA, thereby performing defect management. While not required, it is understood
that the control unit 2 may be a general or special purpose computer.

[59] The updated TDFL and TDDS that are read out from the write-once recording



[50] FIG. 1 illustrates the structure of a write-once recording medium 100 according to an
embodiment of the present invention. The write-once recording medium 100 shown in HG. 1
has a single recording layer including a lead-in area, @ data area, and a lead-out area. [51] In
the lead-in area, a disc management area 1 (DMA 1), a disc management area 2 (DMA 2), a
primary temporary disc management area (TDMA), a write condition test area, and a drive
information area arg, pigyideg, In. s, daia %’é‘?ﬁeﬁ A6 RGNS SR SR, %@Jﬁﬁg@\é’&m 100 is
replacement of defective clusters generated in a user data area, a secondeary , and the
user data area are ib¢lired 1o wse [Eisrcalienibacy wsse detanntrenieed, dedecspvgemyahl a
disc management ggeofriaMpuih) aiedermoiast: [bakAek R nbvanshade mpeIaycHise FRiHailiNin-
structure (hereinafter re%‘%red to as a TDDS) are reco ?ed in thnef erl%ara/rér E}Elb\/lé and tpe1

T f.new defective ¢lusters and Jocation i 0 eImen
secondary TDMA. The Bg inc uges recordua 6fe [Ocation m?orma ion 0 rﬁe conal I

test area, write protsatrsadndinrentetiba narairfectivarchistisrisithe FPdarored of theoregapeysheas

1 and 2 assigned todheala apaateMIsHicCiiate m&%%%@%&m%m%agﬁ%ﬁéﬁﬁg
the TDEL. The TDDS and the pointer

inclules pointer information indicating the location of .

information indicatiﬁ&fﬂ‘éafb%wg'ﬁ%igfﬁélﬁ%tﬁﬂﬁﬂ dSTEEHIBR PP ad AN ter. [53] The TDFL
and the TD[B8]are first*reocidddimdbergrigaBDFD MhhA feit¢hmar g i Divedl isrdiefiyccording
exhausted, the TDFL And: iitRES At ReGH B G SSRRAGaPLFRMA RS89 PR ing

TDMA included in the data area may or may not be assi ned_accordlng to a'user command or
a command from a%ﬁﬁ’é@&?ﬂ‘iﬁﬁ‘%ﬁﬁ?@%ﬁgﬂﬁ%ﬂg‘ﬁﬁa%g?@&% esabede 5ot Br a
manufacturer of th&i{ata recording and/or reproducing apparatus to more effectively use the

write-once rding i I "Elﬂﬁ% r INGk: [ 0,

into the datggggcordin %g(?]' / #r@gﬁvﬁ}%%ﬂ‘ﬁ%%ﬁz sucoigﬁ{%%o %éljn .qffég(%chaﬁ%an
recording and/or re?ffg’ﬁﬂa}f@%&fﬂh?é%%eﬁé%ﬁ?@%itialization in order to use the write-once
recording niéziium 1004 ImeikiehwaHsnReFia3 recerdingvane /ol deieadicin ehafiparaggsseads

information recordeigl i&]egne Iéa%%-w area and/or Igfid-out %]r_%a and deggrmingasfl.how ta malg}a e
a

the write-once recor(?lng rlﬁlédlum igd%ﬁr record datat on o#nr‘%ﬁpgar&ces’dlgf r%&rl#%és pettortiied

write-once recordin§ fieefithysobe Aithoren sacrdine mediseotdR diwies eadsithareenapkysit 2
lead-out area increas@s thbepiaedevFe dfembp Sl aiehi @eouding cABE it SR ALEMASN 100 and
apparatus to prepare for tﬁerec%qjﬂgfr rgplrﬁg%ciiotrp1 JProcess gfter the write-once recording

. . {Ores rea Il
medium 100 is loaded AISS iiereases: IS sotve this andror other problems, the concepts of

the TDDS &Aé the TDAhesealterrdousssdafssidre vssedstoresnriisirentineand dee onps e turdimige-
medium 100 is finajjigedrdhdiidthedium 100 from a host (not shown), the control unit 2 records the

user data on the write-once recording medium 100 in predetermined units and

sters
on

performs a verify-after-write operation to verify the recorded data.

[64] During a predetermined time interval when data is being recorded, or after
completion of single data recording, t he data recording and/or reproducing apparatus
creates a new updated TDFL containing location information of new defective clusters
and location information of replacement clusters corresponding to the new defective
clusters, records the updated TDFL in the TDMA, and records the TDDS inchding the
pointer information indicating the location where the updated TDFL is recorded in the
TDMA.

[65] HG. 4 is a diagram for explaining in detail the creation of the TDFL according to a
verity-after-write process. Here, data is processed in units of either sectors or clusters.
A sector is the smallest unit of data that can be managed by a file system of a computer
or an application program. A cluster is the smallest unit of data that can be physically
recorded on a disc at a time. In general, at least one sector constitutes a cluster.

[66] A sector is subdivided into a physical sector and a logical sector. The physical



and the TDDS are updated and recorded in the TDMA. After the write-once recording medium
100 is finalized, meaningful updated TDFL and TDDS are recorded as a defect list (DFL) and
a disc definition structure (DDS) in one of the DMAs Hghrough 4. Also, by recording the
meaningful updated TDFL and TDDS in the DMAs 1 through 4, the write-once recording
medium 100 can be reproduced in an apparatus for reproducing a rewritable medium 100.
[56] HG. 2 is a bloc% jag f recordin d/or repraducing apparatus accprding to
an embodiment of t egtl %%’?%ﬁ%%?ﬁ&% _eﬁi%ag gﬁgp gngtﬁléct a%éer%%?)orr |§1E]e%0nr§?of A
reproducing apparaddrase iigd dafied Breirfyrsadieeiuin celladbphysicahreston mmabridRTON; Zhe
A write-once recordipgcaeeiush il d@duasr (hft SREAQSHRRALERIAS ThehWTile 0BG GCAIARFlication
medium having the single recording layer shown in HG. 1.[57] The recording/reading unit 1
records data on an8/3 raenﬁ'ﬁo%ﬁ‘cwésseqaaa% ?c%%ﬁﬁtgrﬁﬁfﬁgn@é%%fﬁ%ﬁﬁ[etai@r?f%‘ﬁafé%%?&ing
to control bipttle contraThendar eeaidipgziand/rsceptidesing sppifiptrsdindethelbegtibreabdsadede
data is read out. [S8}chheEQptQlbiits cANHo R RYaRE eReratiNRf e datALeROIRiNg RNd/or

re- producing apparatus. AI%%,R ?s data is recorded on and/or reproduced from the write-once

recording medium T8 EoROPSIHEILrMEEY SR iGPASiorsrS B CORRDRISTAR ApRisRsian
TDFL on the write-prggamdordievgndiegianmepidiueing decopdd finiDDSlccntaimif thp dattarsing the

information indicatipgne-1aGailenahile dRdeiatle AN Authe F%én@ﬁi&%’ﬁﬁﬁg%mgunit 2

defect management. While not required, it is understood that the control unit 2 may be a
general or special BaFPBEREGABSE BIBYPHPRAAAdRatPD Mhedr dotaTersTdiag aidtfead out
from the wijé$ionce reBrfdirigg o TEGidnAldthars sinkadan tiieaaad®desowhen e weichonee
recording medium s jpitializ SE. ter, | .data is recar fect
management is pedor i A 418 e e R R
location informatioriRsPe P AdHcE RN Bstsea iy Atoig1efo FRDIE GFe SeFapRt KabIvas  @BEers
corresponding to thipewmidetestive ClHskAeNHRE SRELSIRAN heplamapidsecof detifire
updated TDFL in the TBMA, and records paointer informatign indicating the Jocation where th
dpdatod TOFL is reaBh g et oA (B RO o A S HOE L B A s

recording medium D@ ssdidilibougiahe pisisrheastatabtie degintlipceiotion, thergemegn size, if
performed by the dadf¢a60%3HA8 AOYNFERIDHUCIINGRRAREUSSBRANRIR KFfezeivill NOW be

ri in felation . 3. . . : i
described Fﬁlff atio tOﬂ%?- usgr data is recorded in the user data area A according to a contimous

recording mode or a random recording mode. In the continwus recording mode, the

user data is sequentially and continvously recorded. In the random recording mode, the
user data is not necessarily continuwously recorded, but is recorded at random, @
through @ indicate unit areas in which a verify-after-write operation is performed.

[70] The data recording and/or reproducing apparatus records the user data in the unit
area @ , the data recording and/or reproducing apparatus returns to the start of the unit
area @ and verifies if the user data is recorded normally or if a defect is generated. X a
cluster where a defect is generated is found, the cluster is identified as a defective
cluster and is designated as a defeclive area, i.e., a defect #1, as shown in HG. 4.

[71] Also, the data recording and/or reproducing apparatus rewrites the user data
recorded in the defect #1, in the spare arca B. A part of the spare area B where the user
data is rewritten is designated as a replacement #1, Next, after recording the user data
in the unit area @ , the data recording and/or reproducing apparatus returns to the start
of the unit area @ and verifies if the user data is recorded normally or if a defect is
generated. I at least one cluster where a defect is generated is found, the at least one
cluster is designated as a defect #2. In the same manner as above, a replacement #2

corresponding to the defect #2 is designated. Also, in the unit area @ , a defective area,



[61] KG. 3 is a flowchart illustrating the method of recording the TDFL according to an
embodiment of the present invention. [62] Although not shown in KG. 3, when the write-once
recording medium 100 is loaded into the data recording and/or reproducing apparatus,
initialization is performed in order to use the write-once recording medium 100. In other words,
the control unit 2 reads the updated TDFL and TDDS from the write-once recording medium
100 and stores the read TDF d TDDS in the memory 3. [63] Thereaftey, if user data and
user data recordingl'g(‘ir% %e%%cg( qg%]éa%dp%ﬁ%f% %mv?/ﬂ[igg)%ocee?gé%%ﬁ%orhﬁgdslﬁ%cg%% r%%%gﬁ%tg -In
(not shown), the coHgdinifirea fecoridefivets izreriduind and theroivenordséentiveratitay- medium 100

in predetermjnged units gfek RRIGAIMRS A SERrBLRIIFLR ARRERICELI (BEibn NG de e el HidiReion
[64] During a predetermined time interval when data is being recorded, or after completion of
single data recordif, A RECHABE ARECRARY A UFSPFERIb it Sh PARIS AR MBS R
updated TDFL conteseridjrigcditionuistfodatatismzoth eviidefzoidaghmetoadd locatipieted), the
information of replagggyeb s ara eicaThaRiRd dhaiarGu e ar e vRiat rpeeoiladl

updated TDFL in the TDMA, and records the T inchrling the pointer information indicating
the location where thé BFRSEEP DR T cupard aRaiRn MRmates Pkee dleaista dhaphehit3 that
explaining in detail the geresited of tHeauAiDirkaa (D diehnght® aareribeafterufote piosesshdere,
data is processed inunits of ithel segt . tor lest,4INit O that
can be managed b;ll} agflileesygtem _o(?% c%%%gﬁg%ﬁé%eéﬁ%%éﬁga%%%%ﬁ% %%rg%teeri@%g%d' _
smallest unlt8t data thitearihsesisspesierardingsacsis ditinagaimieaded daiodhsl dataiegerding
one sector constitutggl/erakRilciaslappsrater ifeiopdividad Micaasphypiealartiotandea KoFeal
sector. The physic 0 sector is a space of.a disc where, data correspondin he.sector is
rocorded. an airot IRE T HHs BB S aeds TR AR S oraRe e i g e
(PSN). The logical 5@seFIs?aldwetaiternrnesateondispperation i tblertieda(isteracordgrband defect

application programylikepdsenaiiqeigehaestiar iy BRRiSNismssignathicoiRealegioal sector.
[67] The da;? ecordingnaqﬁllor reé)rodu inI% ap aratus finds#}zﬁe location of data to he recorded
CL éllj .pther words, in éﬁe CO mgnogﬁat{%;l g,t}zleer%aﬁﬁon fer recor: 1’}%#&66

or reproduced on the write-6nee recording mediu n , Manages a
data in units of logitsérsdatecrsperiaroms fipmrunitamea @ Hvatigh Propdithufo dedeusditignor#5 and

reproducing data, aigfigdadhg lReatiamafidhe: %@#@%&%ﬁa‘é&ﬁ: ARer GliaHQRIR: RpMERA #2
the LSN and the PSN is m%EpeﬂAby the conéiol unit 2 according to defect generatijon and a
location where datd*rEZBYAME stAFHA BT REHRA TGRS FRECHCRERIRGTAL'S TEHr 1 ARG YUt
B denotes a spare &2l il iteredar GlatmameayS antiRRE $parbear dacBjahérfoimatiphucdliby: of
physical sectors (ngtghpwd) i whishRRbisae Seauentisinassianethd.R¥s 218 25519088404

at least one physical sector unit. However, the LSNs are assigned to replacement areas of the

spare area B¥xcept idilHefeliistralre 48 eramelaael Bhta RelmpaiediCderieqationinforaptionor
As a result, althoudiil hefephiysichssector thndvtite-tagicaicoadiigy medithe Kineinolsded,if the first

defective areas are gyl 7S A iae haNSARGUPR lfsteal ARl TDeaSh i,

is recorded in the user data area A according to a continuous recording mode or a ran
recording mode. Inth@%BHERGSTst TR FHEad inrleseepndralvenac tes § B afyan aspect of
continuously recordid eltibéirRAtloNe I6EATCHRGIIROR EbEvE IR EatDISENLALRRINHNErs are
continuously recorded. b s eeprdled t NI AR VAP dieRls YD LRLRRS P MR Rone
verify-after-write operation is petformed.

clusters. However, the locations of the defective clusters or replacement clusters may

be indicated using PSNs of respective last sectors of the defective clusters or re-
placement clusters, or using indices indicating the defective clusters or replacement
clusters according to aspects of the invention. '

[76] Referring back to HG. 3, once the TDFL is created as described above, the control
unit 2 records the created TDFL in at least one cluster of the TDMA and verifies the
recorded TDFL{operation S510). As a result of the verification, if a defective cluster is
generated among clusters where the TDFL is recorded, the control unit 2 rewrites data

recorded in the defective cluster, in another cluster of the TDMA (operation S530).



[70] The data recording and/or reproducing apparatus records the user data in the unit area O
, the data recording and/or reproducing apparatus returns to the start of the unit area 0 and
verifies if the user data is recorded normally or if a defect is generated. If a cluster where a
defect is generated is found, the cluster is identified as a defective cluster and is designated
as a defective area, i.e., a defect #1, as shown in HG. 4. [71] Also, the data recording and/or
reproducin paratu ' (? [ in the ( t d% in. ge are area B. A
part of the gpa e area?%%rge%té?é&&gé{) é%g ?é%%%ﬁ?@%ﬁléﬁ (?ég%ﬂr?}[el% ggaé e@gg%%ecnt #1.
Next, after recordinéefi§8Reser data in the unit area 0 , the data recording and/or reproducing

apparatus rgtgrns to theGt# 1s0f Wil egaifiandeyeyiiasrifMbeIusRoaain terBrded an

normally or if a defect is genera éﬂ If at least one cluster where g defect is generated |
founds the at least T UGN 4L PSS S Ar A FHTE () ESHRE R P R L.
replacement #2 corpesssohidivaptionhelvafe Bl svbHessdgirstisd:gnid éo thathef amiusakity (6)clasters is

defective area, 11 j&oadgiestiMantha SRRIATHIRENS #3 GOREARPIRINGCIHhE defect #3 are
designated. In_the unit ﬁ"%fa Cl, mnglggfects are found anﬁ there are no defective areas. 721er
| _

After recordifg and ve eSS OSSR GHE B ase Epstprcnfivine A Brshclus
recording operatior2#, is sexpet tdus(@. 930 andisehipdi shieea2 58 aotl bt ORI ke oot Of the
user data assigneddp hg Qe gRcRRSAIRNTA IS faTPl ) vdhe dath 450 g, aRHChat 2

reproducing apparatus creates, in the previous TDFL stored in the memaory 3, a TDFL #1
where location infoffAi&fibis 8¢aFe'adadhe sacanberyrFFtal BresipsndPaddfanarradsdiiniisas o
through (r), and locstiendniaseaidmiotéhe neplace ohesnis 270 Hwaug ihé 3hdarchepaniingAdetheer-

defects 1 through 3,315 WPHRIGH. G e 116 W on e, Eoardid msTiu 400 fgain

loaded into the data recording and/or reproducing apparatus, the control ( ads the
previously recorde #2749, frspidie Gfrthe SRt risderaingted satiprinto Bersaiesindicatng
TDFL #1 in the mehenpchibRere diteshonee ia WacendiRITOIE! afiRRdtdeatariaciiada it tiecorivs
and defect management i rmed in the in.the recording operation #1..[74

In other words, in tﬁggf&%srr(%%goé%gfaﬁo%&#ﬁ%%Jrlﬁ?c%%%aﬁésr recordi Olgf?ﬁén@%agg?a |§]‘hes

performed from unip@irdery s disesingihs losation el Gefartschstend] @ 3uhdictvrd henteidg0 where

replacements #4 and #&raie Aesianaked MRE e carshng LRaIaHe oz isnter Mtk

data recording and/tgrtre%rlgductpg apegglratus crﬁaﬁes, inzgg)e previous TDFL #1 stored in the
memory 3, a TDFL R S SRR S TS RTSEh O Yise detects #4 and #5 and location

information[80the replatenieints vidvafut ¢Epkuining oletideafw5] HIEL Seitiording escardmecmpiather
TDFL. Referring to digoBnlasasiane piesmation aig! ﬂ@é%ﬁﬂﬂ%{él WRIRIRHPR BB NHRR M She

recording medium 100 is included in the first column of the TDFL, and lgcation informationr%f X
A

replacement clustePSCERRHBHEG AL ORTatR Ol Hes Fvstidbad e Seessritrdar
of the TDFL. In an ebpert3dftid dmbedihentAthersultigibeofciicdedaciivie ddtrstensedrthat a

replacement clustegg gre ndicatadising, RN LIeRaeTHY LSt SREIN P0b itk AP IaR¥Ra

clusters or replacement clusters. However, the locations of the defective clusters or
replacement clustefLUateh B8 sdibsiotrtidicty petietitabhscirrditniote il vt itiive
clusters or replacersfaticlugtacsated irsthg sadiad slntie d80gTine dbéSCING. cbastded ar the second

replacement clustets, aGeQrng, {0, ARBE S, QL e MG ION [ 4G RRIBIIG Ak IR I3, ARG

the TDFL is created as described above, the control unit 2 records the create na
least one cluster of \TFRIGMOA Hef w3 e Hdb by delgrminet (St debiv'ds o) spnetrddn ther
the verification, if adlefRe®so,0l U sgeastrRieHh amog:Ristsi R whe re1ifed [AftkriSdetaeatos
 the control unit 2 i AR RE SRISCHYR PSRN 1) B0PHIRL SR L BTG of the
TDMA(operation S :
TDFL is terminated, and pointer information indicating the locations of the clusters
where the TDFL is recorded is included in the TDDS, and the TDDS is recorded in the
TDMA. As in the embodiment of HG. 6, the pointer information includes pointers
indicating the locations of the first cluster 310 and the third cluster 370 where no
defects are generated during initial recording, and the location of the cluster 350 that

replaces the defective second cluster 330.



12 [77] Two exemplary embodiments of verify-after-TDFL recording will now be described.
[78] FIG. 6 is a view for explaining verify-after-TDFL recording according to an embodiment of
the present invention. According to the shown embodifent of the present invention, when a
TDFL whose size is equal to that of a plurality of clusters is recorded in a TDMA, the entire
TDFL is recorded and then verified. [79] Referring to FIG. 6, the size of the TDFL is three

clusters incjyding a fir

TDFL is rectgr ed in thsiélefweieﬁgzl ust giegg%g%geynﬁ\lég{r%%ﬁ%@?ﬁ%gsﬁﬁ%g?ﬁﬁgg%ﬁ%%ﬁ%g{ﬁg
determined that a dEfsdt @‘g@ﬁ%{@@qﬁwtsafdéﬁ@%ﬁﬁﬁféﬁ%@%@?éﬂéﬂ@}%@%ﬁw
in the second clustgi £@f) leﬁemmiiienpkﬁhﬁsawwr@waa@aﬂ@ thie: Wnitalrebissten 2t/ dfteproducing
verification of the cluster 70 |fugn|aadletercn(1){, hﬁﬁ?]fmfim['sstgr%t energ&id in ﬁpe cluete
270, recording of tHe rminate cfp0| er information |n a?rng e80Catons of the

clusters in which th@mﬂﬁn§h@{é@ﬁéé:&qsﬁn@ﬂddb@1m4heﬂ$ Dﬁ@éﬁrﬁiﬂﬁ@fﬂ'@@@@e?@corded in
the TDMA. @bihis timeshAsaiiSs IR YR NG HBmRoIarS NSHeing shdeserinag iem

first cluster 210 an third cluster e nqQ defects are generated dur,

tecoring, and (26 ISEORO HEF b ARHSTchlron PERARE P HBHSEhS BEDHRG e Ef&JPé%% In
[80] FIG. 7 is a viewtier explaithedgdr$yisdisieDéporetoidiograteordidigaongribtecation of the
embodiment of the-prggent eI A CUNRGIOHRERAMWY FERQAIRERLAE DS asaRt

invention, a TDFL has a size of three clusters. The TDFL is recorded in a first cluster 310 and
then verified. As a RSSIRFH RIS Ao AR doratipnaniprdian mfarmation of %&ﬁ%ﬁ@%ﬁéﬁ%’i‘fﬂ to
the first cluster 310a Tie FBEL is recorded in a second cluster 330 and then verified. As a

result of th 'f'Ca“O eéSm g:?ﬁ@%ﬁ%ds a &@fﬁ%ﬁ% 9&?&&&%@%114“&1%5&{39& H?é%c%ﬁgn

Thus, the recor e second cluster 330 is re rltten in a cluster 350 néxt to the

defective second cRistir BBBLaierfdntichapid amys bricteqrdesbalier thedoiminegarista
defect is no[tsg@nerated\m&ﬁeruiaatafﬁéchoao‘f&ifg_t&meeﬁédm Hﬁ@dﬁlﬁ@aﬁhﬂ&’tﬁ&é&@d&@the
verified. After VeI’IfI(i{B l31%g_lﬂrd Cluster 34 370 |f i '%1 m# d hat adefect i3 NOL ..
generated, recording o t’he Lis termlnate mter in r%afd’n mdrlglaﬁng the >
locations of the clugtistswitieppersiarioring F&m@m@ Picie/EBTA- #nd TSNS e (RRFEDD S

is recorded in the TRMRsrARittieaplkogidentef ki genbrdlaa. pghate;oﬂeﬁoma‘sané@ewﬁgd

pointers indicating &gllocatloras of tpelfl st r 10 and t Ee%th'rﬁ cluster 37 ]gs\fther

cﬁj %? ata reco cclive, T 1S I'eC rded
defects are generate rng ini recor ng an e Ioca Ion o e Ccluster at replaces

the defective secorid thgpteea3mt casfel [ricdd il iesteetedizxBinpidiy Eaﬁlerﬁﬂﬁ@maﬁ@ﬁlﬁ 3,
indicating the locatign,ghRd §¥so arcpsgding 1m&&am?ﬁid?éaﬁﬁ&?g @ﬁeseéma\(@&t@astmqn which

pointer information n FIG. 8.includes k pointers 410 4 ta reco di
and/or reproducing@%ﬁ@ﬂl § GOl drde 6‘1151:{1}_‘? gélﬁ'ﬁé ‘Sﬁ‘iﬁg
pointer information tsh GMA.HBuS jtasgabmblecaronsoidhe kictagtemsioam ME%EMIP[SZ] In
this embodiggnt, an nﬁ‘rﬁl@ﬂﬁ&@aﬁﬁﬁ'%‘ﬁﬁﬁﬂ@ﬁ)}_ Qﬂocﬂ&iﬁgﬂﬂé"ﬁﬁ@ﬁr @:Bﬂli}%f&?ﬁ‘ﬁ énﬁﬁd@iﬁéét Bf

size of 4 bytes. Alsq, the pointer information is included in the TDDS. In other words, the

TDDS includes the%%ﬂf@?%f&?ﬁfﬁiﬂ?n“mtﬁfgdﬁ?@riBﬁ%lon of the TDFL, information on a
recordable [86htion of Bhwrtpaandifienrdpsidaren, theiEDHIO teet dir iddor madidin pandlicpadidring

and/or size mforma&' tu% Shave ﬁr%@%qetp a?%%g%?néqg,l] I%@%%iﬁ% 'g%sﬁ ;

should include the pointer information indicating the oc eTD

always be recorded"é’F@F‘ﬂﬁ‘@“l'm BhFabit ke Teur s gfeadinenidong @&éararﬁb%&%@my
method and apparaily ferkaeotdiagdiinDFL, the TDFL can be recorded with high reliability
by performing the veri tegr wng@\gvec ﬂ?n d rn t(i;(la11 reco Pﬂ il m% 3 Ijziigﬁd rgggg} C{lgg to

the TDFL i Aother cluster i e C us er generate efect Is
generated during ré8crahngistepicof hEpresen axeatienotddauehhet gegentindhe deteings, when

recorded in a repbﬁ%ﬂ&@h@é%cﬂ?&iﬁﬁ%&iﬂﬁﬂﬁ)@fﬂWﬂl&h%fﬁﬁé@ dadltheReserinadenk fHDs
3, in operation S550 theﬁg %er info matlo |nd|%agt£p the,lo dc_l%onso cI er% %‘Whl hthe

TDFL is recorded ror ACTHERE drfﬁ f?ﬁﬁ)ﬁdmg
Thus, it is possible aodé@rmmélm@magelspheeqmbﬂeﬂ@mﬁoms 1mt1ahzat10n in order to use

the write-once recording medium 100. In other words, basic data required for use and

management of the write-once recording medivm 100 is read from the write-once



[85] A method and apparatus for reproducing the TDFL according to an embodiment of the
present invention will now be described. [86] The apparatus for reproducing the TDFL uses

the data recording and/reproducing apparatus shown'ifi FIG. 2. However, if the apparatus for
reproducing the TDFL is a reproduction-only-apparatus, the recording/reading unit 1 and the
control unit 2 may only perform data reading. [87] FIG. 9 is a flowchart illustrating the method
of reproducing the TLblgRgGarding t@an embodiment of the present invention. Although not
shown in th grawings when tlij%\é\fljrite-once recarding medium 100.in which the user data, the
TOFL, and EITDDS APRPPEHGH %%%w&%%ﬁ@ﬂéﬂﬁdaca@éaﬁ*&éaa&ba%@ IBERTBR S

the data recording amtifatingphedocitigregfitheatpds ttidel Ciiitielabmiiriedédorths updmtidation in
order to use the wrisg,pneeeCaLAIg et AR 1N GIEEUPHHACRARI G AR Ot LA

and management of the write-once recording medium 100 Is read f the write-once 1
recording medium TAeF a1 o shtetesshmey i Gpbtated TDDS is located and read, pointer
information [igglicating thimde crtiosnabihmiv pdateshbthiDFtois okipiiedriicisriheicpdaiRdations of
TDDS(operation 56 The.painter.inf lop-indicating the Jocatign of the a OFL
has the structure sr?](l)%%tr?ﬁ?\\ﬂf erg]e[élgf%%iﬁtlﬁ}é con %f%éﬁnél &an rggfé?n%éﬁﬁ%%t%%m & _
information the locdgeRreest 8l thesiysiorn ib edube s PP fepermiion 8AAXnTHEcRantFp] unit
which the TDFL is regokdethéufietrsters ineapsthadpeaton TiomlHopesirtinrSR3MdiR e
control unit 2 stores the u ed TDDS and TDFL that gre read fr (;]he rite-once recording
i 100 n the RN ) THE BEAT L DA ek PEq RSB Yok driB
on the write-once reegsidiedyom i write S0 ewitkcrefeng moeliontHOMBIDSeferdnTtOPL thst Gl2DSrnude

memory 3. [90] Ther@pﬁ%[grg@/ﬁqﬂ@%@},ﬁgrggn be implemented as computer readable codes

in compute dable recording medium. The computer readable recording medium inclines
all Kindis of Fedbraing abiaPReRLL THHRE SRERH R ped b O eI ATRR R eredie
stored. Such computeneerisakdabicmdintnmedidieme TROMniRMiM r&DaBR Ok antagnekiditape,

floppy disks, and optigaldlai SiRaGerRBRIASPUSHRR: VirRLIRLWANSS: 5 Be 8 BYtget.

Also, the computer readable recording medium can be distributed amgng computer systems

connected via a nefREIER SHER Shilosedr PeclcpmP st ddhiagscording mrichiadre -RAM,
executed in a deceQitaRfd fasipionic S Atlelitipriddks, Hrid opiitatstaadithagd e dnethanigidheia

present invention may he used i&gmﬂjlgﬁlﬁe%?.%?Joﬂﬁ%?oéﬂpg@é%?ail—b%h{lé&?d&ﬂé:ﬁedi cap be

conserved, including writable optical media (such as CD-R, -R), rewritable media (suc

as CD-R/W, DVDRARKIBYESL RANIE SREBHES S YER-IheRjmetsed viramstaark and s sRaydiaration
DVDs such as Blursadtissc@atdsanned aptiebihdisss (ADB@uidN R dR2wdthed gikgdew

embodimerﬁi Pf the prﬁﬁﬁﬂ%ﬂéﬁyﬂ? i Qx?(ygs?&) Sar%?l\{\énmaeﬂgod of the present invention may be used
in multiple types of media in which a TDMA is to be conserved, including writable
optical media (such as CD-R, DVD-R), rewritable media (such as CD-R/W, DVD-
R/W, DVD-RAM), magnetic and magneto-optical media, and next generation DVDs
such as Bluray discs, advanced optical discs (AODs), E-DVD.

[92] . 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.



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. 15 Claifis What is claimed is: 1. A method for
recording and/or reproducing data with respect to a write-once recording medium, the method
comprising: recording temporary defect ligtggidor defect management which comprises
location information of defective data and replacement data corresponding to the defective data, in at
least one cluster of a temporary disc management area of the write-once recording medium; verifying
whether a de‘\{%cttls gﬁ?ﬁ Sr? in the at least one cluster; when the defect is detected in the at
least one cluster in w e temporary defect list data is recorded, recording data for replacing the
temporary defect list data recorded in the at Ieast one cluster in a replacement cluster of the temporary

disc management area; pnch o [EEATHG ARSI ICkERTAR Jagaten of e

replacement cluster in a temporary disc structu in the pointer
information ineltedesciratiodingforedationtbf thetheglewapremgluster instead of the defective cluster,

and the tempora%‘iﬂgﬁg'%ﬁtﬁ&% d e RIPALE Xr%é&%%&hé%@ﬁg gpre recorded in a

disc management area provide te -once recor |ng medium rmg zatlon of the
write-once r@g@rgmgsd@mmn_mformatlon of defective data and replacement data correspondmg

to the defective data, in at least one cluster of a temporary disc management area of
the write-once recording medium;

verifying whether a defect is detected in the at least one cluster;

when the defect is detected in the at least one cluster in which the
temporary defect list data is recorded, recording data for replacing the temporary
defect list data recorded in the at least one cluster in a replacement cluster of the
temporary disc management area; and

recording pointer information indicating a location of the replacement
cluster in a temporary disc definition structure (TDDS),

wherein the pointer information includes location information of the
replacement cluster instead of the defective cluster, and

the temporary defect list data and the temporary disc definition structure
are recorded in a disc management area provided on the write-once recording medium

during finalization of the write-once recording medium.

2. The method of claim 1, wherein the temporary defect list data
comprises first pointers indicating a plurality of the defective clusters of a user data
area of the write-once recording medium and second pointers indicating a plurality of

replacement clusters of a spare area corresponding to the defective clusters.

3. The method of claim 1, wherein:

the data for replacing the temporary defect list data is recorded in a
plurality of clusters of a temporary defect management area;

a portion of the temporary defect list data is recorded, and when a defect

is detected in a first cluster among the plurality of clusters, a remaining portion of the



2. The method of claim 1, wherein the temporary defect list data comprises first pointers indicating a
plurality of the defective clusters of a user data area of the write-once recording medium and second
pointers indicating a plurality of replacement clusterg of a spare area corresponding to the defective
clusters. 3. The method of claim 1, wherein: the data for replacing the temporary defect

list data is reggapad W Rk Al ah clusiertIed AdamPR@ddeiRE MafasemeentaéRRier; a portion
of the temporary defect list data is recorded, and when a defect is detected in a first cluster among the

plurality of cluSters, a remaining portion of the 16 temporary defect list data is recorded from a second

cluster next to the first clustesimbeinformatitth ReIRIsKfapNAtian CaMBHEpS A HdidaghEhird pointers
indicating the plurality of clusters in which the temporary defect list data is recorded, respectively,

excluding th&ArUERIYer! clustersinvhicth g fsPRGSAsY dels6t distd#dm Leortedonce recording

medium, thergyptbacecpmBRiIsingy the firs@bladping pointer information indicating a location of a
replacement cluster in which data for replacing temporary defect list data is recorded, from a

temporary disc definition structure (TDDS) in the write-once recording medium, the temporary defect

list data comprising locagionAnfefnvation Rberiestiveidalaanc realRcaBe dadmeariespanding to the
defective data; and accessing the replacement cluster in which data for replacing temporary
defect list daf% iR FHSEGRIPLSEYTding to the pointer information, wherein the replacement cluster

is a cluster in which databesirepigsingdempenanidiciattlish dathistesdrietyhemridefect is detected

in at least Or:cj cluster of a temparary dis¢c management area of the Write-ogce recording medium, in

which the tef5tFA) ddtsBide dgkdTREigH AP UREY defect st data is recorded, from a

temporary disc definition structure (TDDS) in the write-once recording medium, the
temporary defect list data comprising location information of defective data and
replacement data corresponding to the defective data; and

accessing the replacement cluster in which data for replacing temporary
defect list data is recorded, according to the pointer information,

wherein the replacement cluster is a cluster in which data for replacing
temporary defect list data is recorded when a defect is detected in at least one cluster
of a temporary disc management area of the write-once recording medium, in which
the temporary defect list data is recorded, and

wherein the pointer information includes location information of the
replacement cluster instead of the at least one cluster, and

the temporary defect list data and the temporary disc definition structure
are recorded in a disc management area provided on the write-once recording medium

during finalization of the write-once recording medium.

5. The method of claim 4, wherein a temporary disc definition structure

comprises the pointer information.

6. The method of claim 4, wherein the temporary defect list data
comprises first pointers indicating a plurality of the defective clusters of a user data
area of the write-once recording medium and second pointers indicating a plurality of

replacement clusters of a spare area corresponding to the defective clusters.



wherein the pointer information includes location information of the replacement cluster instead of the
at least one cluster, and the temporary defect list data and the temporary disc definition
structure are recorded in a disc management area jgrovided on the write-once recording medium
during finalization of the write-once recording medium. 5. The method of claim 4, wherein a
temporary disc definitiony strpgiuiR @emerisasine waies.information. 6. The method of claim 4,
wherein the temporary defect list data comprises first pointers indicating a plurality of the defective

clusters of a user data afaBfaierirRRInedrearamg wkdradishdpietdraopdifire indicating a

plurality of replaserpentrlvsierstaf erspaie paefcomasnningdedhe defective clusters. 17 7. The
method of claim 4, wherein: the data for reéJIacin]g the temporary defect list data is recorded in a

plurality of clusters of a feREEPRY  dRtempRARY, ertest distdlata is recordadid S adiiftrary defect
list data is resardesteand ahencusefashis detegRenp firsheidsics amandiheusality @k clusters, a

remaining portion of the temporary defect list data is recorded from a second cluster next to the first
cluster; and €MmPOrgLY dlRethiShigsderPEd SFRBL SRS AV SRR SO Shaisithg the plurality

of clusters imm¢hich the temporary defect list data is recorded, respectively, excluding the first cluster.
the pointer information comprises a plurality of third pointers indicating
the plurality of clusters in which the temporary defect list data is recorded,

respectively, excluding the first cluster.
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