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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 medium
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



[5] Recently, several solutions have been considered to perform

def ect managenent using a data recording and/ or reproduci ng appar at us
in a wite-once recording nediumin whigh data cannot be elimnated
or erased once the data is witten. [6] Defect nanagenent for
write-once recording nmedia using |inear replacenent will now be
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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.



production, the TDFL should be recorded with high reliability. Thus,
during the recording of the TDFL, the verify-after-wite operation is
performed in the sane way as during the_recording of user data.
Therefore, if a defective cluster is geﬁerat ed, data recorded in the
defective cluster is rewitten in another cluster of the TDVA 3
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Advant adéd3lus Ef fAraspect of the present invention provides a method and apparatus for re-

producing a TDFL recorded with high reliability and improved utilization of an area
assigned 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] HG. 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;



[ 15] According to the present invention, it is possible to nore
efficiently use areas of a wite-once recording nedium and nore
reliably record and reproduce the TDFL. ,Jn particular, a
verify-after-wite process is performed during recording of the TDFL
and the TDFL is rewitten in another cluster if a defective cluster
IS generated. Thus, the TDFL can be recorded with high reliability.
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[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 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 aspect of the present invention, 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 including a recording/

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



according to an enbodi nent of the present invention; [23] FIG 8

il lustrates exenplary pointer information indicating the |ocation of
the TDFL according to an enbodi nent of the present invention; and
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[33] According to an aspect of the present invention, the pointer information is included
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 the write-once recording medium.

[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 temporary 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.



[29] According to an aspect of the present invention, the pointer
information is included in a tenporary disc definition structure. The
tenporary defect |ist and the tenporaryedisc definition structure may
be recorded in a tenporary di sc managenent area provided on the
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[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 where a defect
is generated and location information of a replacement cluster of the spare area for re-

placement of the defective cluster.



[39] In accordance with an aspect of the present invention, the
tenporary defect |list includes location informati on of a defective
cluster and | ocation information of a replacenent cluster for

repl acenent of the defective cluster. 6 [40] In accordance with an
aspect of the present invention, the pointer information is included
in a tenporary disc definition structure. The tenporary defect |ist
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the pr ei@t i nvett Foence ‘Y‘Hé‘oﬁ r’i‘EaélF 7 ?’ﬁt{‘} r?]fﬂ’ g?dg‘ﬂf’rgéf’fg@e areﬁ%r’gg’tvrwn
of the at | eastangiles aflvusiéitire MBtreted hetht Qdi’d@ﬁfpaﬁy{n%@tfaﬁ@)@s Iwhstein Bke
recorded. The 0| nt er ga{l rm nu%¥ i ndi cate_t }600 tion of each
of the at | eaStCIEME ¥ er %’f eﬂ’ﬁnﬁsélHS'r‘g&TPWg F RS ar y
ge; ect list, a&eﬂbaim@eamaasmepfesaﬁ mda?ucnﬂgsxef&réng;mlﬁﬁmﬁes if g g
ef ect ener int ne .cluster a at.a i.s.recor.de
in anot :@)r]gcl ust 1%”#&“"3%% tﬁf’ étf‘mgﬁ? 85"?7%466%0? AEPHHREs P Erﬁtlﬁg pccording to
i nf or mati on oén éhiodainbustrof cheymtseht innaition oT el wﬁth&nd@fe@@:ﬂin‘gendﬂhmslw shown

44] | d th t of the t
{empor ary  def BCHCT | Bt T REPGs Rew oIS FEGHRUEHOA 08 HpaBri: 1o

cluster and | agatdaon |nforrrat| on of a replacenment cluster for

repl ace t of ctlve Iuster ordance with an
aspect Eﬁ rit he prl gleeﬁ FanVER lr‘fc H’taﬁﬁgef}{)eflﬁ%rg?‘ ?@%% Egﬁqagage%pm%z
i n a tenporar{PMAS?), dpdimmiytteroporatyrdist maragenidre atea fPDVAX)y a deiteainditios test
and the tenpor Lsc. def.dnition structure ecorded |
tenporary di s%fegriéﬁgal ?Fh‘é% f%rrneaiélon 53 AFSaO B Eﬂg\%ﬁf‘?g%‘n%?a}:ee%?ﬁ gf‘rﬁjga
medi um [46] s@amcnrch Erg)rtre:plmnteheof defebtivh ctesidrs génctrdial mraeserﬁata area, a

i nventi on, I i once reco um i_ncl udi ng
at | east one ugcgnrdalis a?bM/A %%9{1% ru\éﬁ(rﬁle%agar Fanare ser egaﬁq}l R Sld
spar e area f onanagpihentenei (DMArB)al@ecﬂleccmangeglemarrat%@)MA 4t) e prewded.

data argda; and tr I\ '. nt_.ar
recordi g]a ten%or%ﬁ?ag%?%ﬁﬁq?%gt%s ((#ﬁ%gg {:@ﬁ%%@ enrgﬁt?rr%?greﬁ(g?%
i nformation |TidDShammgsoaddddcdteimm@y T@MAea@ﬂleccr@ndérMMAl Tlha/(ﬁlDBﬂ

the ¢ empor ar el Solcokdable o doR GRS on o Bl | e BERAKHAIG G Wl

aspect of the present |nven I on orary inc udes
| ocation inf cprnf&t:trlqmnfﬂ‘rmatudefamhtqcmmnd@ eize uiformwomeétﬂle speraaashand 2

where a def ecl; &&8%&@&9&9 gL]{e&ﬁar 9{1@ &;Q&gﬁh b0 Cdm?enr %494 | #5pgent

cluster of the pare area acernen trve’c
includes pointer information mdlcatmg 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 TDFL 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 reproducing apparatus to more effectively use the write-once recording



7 [48] In accordance with an aspect of the present invention, while
the tenporary defect list is recorded in at |east one cluster of the
tenporary di sc managenent area, if a de;ect is generated in the at

| east one cluster and data is recorded Fn another cluster, the

poi nter information includes |ocation information of the other
cluster instead of the defective cluster. The pointer information nmay
be included i nhayifgmporary disc definition structure. Mde for

| nventi on ][549] Ref erence will now be nade in detail to the
enbodi ndatk of t Waepthesutite-anes/eaerdmg medianphPRis legdedunte the date recording and/

|11 ust rated 1y bgodiano EpRRihdSherleithMidwn HAGE) Mhd bXLrcbGUEESNERY ro-

nunerals refer to the e el ements throughout. nts are
descri bed bel @W%némaaﬁw j:Sotent é%watilQWémdebw ltf? theefriteonegrecerdinge

figures. [50] pfddfam fod. I U(ﬁ&lr Wr8s tﬁeﬂﬁtasrte{:&ﬁfngrgﬁd/&f reﬁro\ﬁﬁdu%eaé)ggxﬁﬁls reads in-

recordi ng medi um 100 according to an enb nt of
i nvention. Théormafiperesarded inedhs lafidrip aree and/ar leadouitrsserand detertnings stoa

si ngl e recordifg, Séf?t}i@ (’vrfté‘&lldé éggdlﬂg Lfea s ﬂ)O%‘h@ fecoftl # & FrERoafPHad

| ead- out area. in area, I SC managenent ‘area
(DVA 1), a di &@mﬁﬁa@éﬁenﬁe raq»%ma medim 100, Aa&wrwnwftdémmdqd inithec
managenent  ar €34 BMAhnd/er Ié’ﬁ('l B@teﬁ' ﬂbxrehs%@ th€She Mgifed BPde ﬂatqrréc\é?dm

infornmati on area are prOVId . ta area, aspare ar ea an a
spare area 2 ﬁworrrémoma@fuw@p@ﬁ@rp\f@r aclecardiag or g?@macaloe@rqqqssaﬂer

user data ar eﬁwe @ué%ﬁ@é‘%ﬁdmﬁ%mﬁ i) fsh@adé& fso SRtAsRT '?@S(ﬁ{}eethls d/or

provided. In the |lead-out area, a disc nmanagenent area 3 (DMA 3)and a
di sc manageneftherprehlems, thyponeepts obthe TR ant! the EPFLArerDEpdused o

t enpor agyspdi sc dghtrl Wofdl, BREdH BeWnSte(dR8E &b&%mg%e(ﬁ&ﬁ o0 fs'@hnsl@zea%@mm
TDDS) are recorded in the primary TDVA and t secondary T

TDDS i ncl udesaidkdp F@Qﬁ geupeated %ﬂﬁl rP‘FﬂT@ﬁdrfﬁtﬂieoTPW Phier Wﬁlv‘tfée'@m?‘d’ﬁ?qrélﬁg

test area, W ie8iuf 1@08§tihed r}ﬁ&m@m @pdatémﬂn#p aRd mnsaa?é#ee&déd £
information of the spare areas 2 assigned to the data area. In

particul ar, i fefEslissiidy apd afjHF§e@%ﬁ%$tﬁﬂ€H¥e (PP irppssof the Plés1 through

poi nter i nf ormlls@rbylreasraaa%u&gnéamﬁlgkm@aat@mpﬁtahmiﬁﬂﬁhn e BMARES and
the pointer information |ndicati the | ocation of the TDFL will be

descri bed in WEqugh - thgmajte-opegzpeorfias msiuny HP qap be aprssugeddn ap apparatus for

recorded in t}&prdaﬁdlﬁ@ﬁyev&@%nﬁﬁmrldohe pri mary TDVA is totally
exhaust t he the,  TDDS are recorded in the secondary TDVA.
The secﬁi%&ar y T%L% iagFRT 1D2 Aale FECRIWRE Feor BFProging apPagsus
assi gned aCCOz[ddbﬁlglgtt@ aa el®H0dinASRAE pREend uﬁ/@ﬁmﬁnﬂeffefrﬁ@ t8 FRAthe data

recording and/ or repr uci aratus, so. as to a user or a
manuf act ur er GO gg’érerpé‘gjéi?lgg ARPALAYS 15¢ “‘?eéﬁrr?ﬁﬂ’ g’ﬁ%&f’“& ycqngol

more effecti Vlﬂhw,laﬁ@ anitgnoty BI 8 vatEBnEeEdrding Gnedium 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 medium 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



8 nmedium [54] When the wite-once recording nedium 100 is | oaded
into the data recording and/ or reproducing apparatus such as that
shown in HG 2, the data recording and/ gr reproduci ng appar at us
perfornms initialization in order to use"the wite-once recording
medi um 100. In other words, the data recording and/or reprod ring
apparatus reads information recorded in the |lead-in area and/or

| ead- out ar ea ndihnsl @OEARIsBRED INONE hEmMBB YR E wikd-bife OORIIAEROEIHM N0 is
medi um 100 and record data on qr reproduce data fromthe wite-once

recor di ng nedlnl}HiﬂH‘}é fornuses Fhereaftsr i neyr usgndata jsaecordedadafert mapagearat isn

area and/ or ?a Hohtld BaRAtHeREALANRR 2 drédestal B® Upaadd TOHFL Qhclidde; MadtRn in-
recordi ng and reproduci ng apparatus to prepare for a recordltnlglt
Flusters

reproducti on BPTERAESE ohpew defepfiveglystess yudacatiop giermagonatrenlcanm

| oaded al so i Béﬁ@%Dﬁding Icpché QbW Qefebiive AMMKrOIn B¢ MTOFLRIRE] @R mEh6ry 3,
concepts of the TDDS and the TDFL are_introduced. [55] In other

wor ds, bef or e T¢REIS (RS yedatsdclP e inghe TRY Al seRoIds poméerfinformatioa dndieasiag

TDFL and the fR0ScA#oR m@medgmmpmw@ormmmﬁm After the
wite-once recordin g medi um 100 is finalized, neani ngful updated TDFL

and TDD$%re rech df recogdipg 8 TDFLan theyrrife-gneq repopding madipm 0P pegqrding

structure (DDg) ar dmBstBmeit of iR fB4Ra: ﬂavéﬂﬁbﬁ)%ﬁlcl{lls pé}f&%edtb\y tﬁ@@aﬁi {%'c&ﬂmg
t he neani ngful%cr/pdat ed TDFL and TDDS in_th

write-once re8¥t o REREARLRPEGE SCHA b Fllgp? dﬂ%&%b? ﬁesﬁﬂb%ﬁé@é‘i%of or
reproduci ng aprewritable rredl um 100. [56] HG 2 is a block diagram of

a data recordin [ or rodum ng apparatus_accordin an .
enbodi mliﬁﬁ of tﬂ%&pg éssae%qwc b divsirgine themgthpd ahrepyding dhe QE_DF% Aecogtingto an

recor di ng andé@bodifRhOsIURE @gs@pmeﬁdgs i ncl udes a recordi ng/ reading
unit 1, control_ unit 2 . Awite-once recordln

medi um 180 has tﬁ}@‘og%}}@“é{lml(ﬂaﬂgeg&%ﬁéhw&’lﬁeé)n{%%oﬁd@@d’{l%ﬂl% i um
havi ng the sinrglel hecheda@agedoddig alﬁﬂ@WBprbmlc apparath fditidiRtion is performed
recordi ng/ readi ng unit records dat 1o f duc s dat a from
the wite-onc® FEEIPYPRGe YEHT GRTCIBE” %6‘?‘3 i"Hb YOl pine chpfrol unit 2
contr 3' . u gl t addihe Iug@atdﬂ'll‘BFLQﬁéb fI‘dlDBJﬁroﬁl(Bh?/\eﬁﬂefdﬁcé fb@@lﬂdfgdxllaﬁﬁn@m(l thia
recorded data |s r.ea contro it 2 controls overa
operation of IHES Hﬁtfsa‘fﬂt’EF&PﬁgDde?e ‘Flémorﬁ'r oduci ng apparatus. Al so,
as dat a[633 recorTtiegader, Engératata @idraadecth fetarting Rémwahd &reGRNRR to the write-
recordi ng nmedium 100,. t he .con un creat es. an updat.e

records the u%ﬁf%c(?rdfﬁﬁﬂlegm Ldé)%w O%r%'&% SF v B¢ A H‘?lbgf%ﬁﬁs theng
records a TDDSet@ath ah men\gnqamnné ﬁfcoﬂdlitfg(}héfﬁﬁlh(bﬁo mrpiedbaetrmngdmhﬁs d@icat i on
of the updated fect

Tanagement - HEETR80 CFBGHIT Se preqion e (R e cont ro

unit 2 fEy be aDyeing m@re@emm|Me iperyab sderc dnpistbeing rgdoBled Iraafepdat ed

TOFL and TDDScothpqttlo%ro smg?e da? ”}ecgrﬁ%g‘, % ﬁ]eeda\{\grecc?rdgg %reld/{)re r%glrogucngg 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 including 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

verify-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



9 nedium 100 are stored in the nenory 3 when the wite-once
recording nmedium 100 is initialized for use. Thereafter, if new user
data is recorded, defect nanagenent is ﬁfrforned again, the contro
unit 2 creates a new updated TDFL includlng |ocation informtion of
new defective clusters and | ocation information of replacenent
clusters corresponding to the new defective clusters in the TDFL

stored in the @BAPLY sBacd &%Qﬁs@%yﬁep@ddﬂzpaﬁ'ﬁg nlifslio k2 sk Srll%deang

records pointer information indicating t ocat i on ere the ug at ed
TDFL i s recor dédrashuserdo fipfhe phgeigal Acqtentinealled p phissien! sickny nbmiraESNh The
the write-oncgogieNQedbig a REAoMMi 0 Q)QJ&Q{a B4 Ine e gggﬁ'omta flcattigfr‘
present invention, which is perforned e data rec I ng an
reproduci ng appesramykikestiesaa logicabiesctar nugmben (LAMNisesigred e Hsdegival SeCtOf
relatio FI G

met hod gfé tﬂ?ecor d?%%d%%é&gr%F% aa{lg{:dé?eﬁfﬁgb? 1{2}%5 %mnéi)%ﬂ#rifl{e{\l? édct)l Hofﬁﬁa fobe
present i nvent¢wrded g zgpraguceberytic netc-arwipcardingi@edigm Qasing e PSN,
write-once reGorab g dhd Wi Akt of @gféa%aeltsqn% g@&aor éﬁ%ﬁﬁﬁﬂa &h
and/or reproducing apparatus, initi zation is or me er to
use the writ e DEREEEN fercepiling orEapraskvingdata,jand finde e\mﬂ@@ ofitheedatontingthe
unit 2 reads fRe qﬂ@?émfbnmﬁ%e&%n BN LRIhE PW%%&B%%?%J &ﬁf}&ﬂirﬂgz
medi um 100 and stores the read TDFL and TDDS I n

Thereafter, i Rcepsding &a@%ecaﬁ@leaatw@ﬂdaé@qat%wb@raudw@ r@f@mﬁarssr e i nput

to the yggfe- OREeifEW i Q, ARALMER 4083 150 B aﬂ@ﬁtdeﬁaestai%% éa it €

. control unit 2 recordsS the user data on the wite-once re

nmedi um 100 i nuf—‘ﬁfé’é@taé@arﬁ* ABdthgspars aga d, therg isarpburality of pwwalfqeeqors\mmt e
operation to Vehid) Yo iWhRh PERRMLACL sakiany L%he@usmqr@asagﬁ&%%f m&%ge

time interval when data is being recorded,” or after conpletion of

single data r8RvHGH FRgtorunpHeravar thedeNs aig assizardio TplpscasnEarers of the spare

apparat us cregate$® ékcBftordaiing atkbs (eOMeAUMh Bba Ipp@ﬁérb aéreu@mrg@ﬁérh@@
of new defective clusters and | ocation information of | acenent

clusters corr &$P3AH Y W#%PHW%W%@WQ‘%%}%@?@”% @ Faae ingize, if

updat ed TDFL Héfeéthe afddlve gemeratcaCme $PSNE Bfd thODSNsbetdthd diffelele POI Nt er
informatign indicating the | ocation where the updated TDFL i.s

recor de@®9In t he TheMEET qafstp reeppsled An fhe userdfatareams P%‘i"“@&@%ﬁ GPPHEOPH

detail the cr fb@btd(i)(fg 18bdd dre rhkddm aL6Rlif Medd. th Be ¥&itintois 3doRling¥nbi€ the
process. Here ta.is ﬁrocﬁﬁﬂl In units of either sectors or

clusters. A sB%?tr ftajigseq eqntigypusly secopred alnithefandorm resardingaeds the

by a file systemigh 1@1&@3&d§£ﬂy wntlaa)ual@ﬁédo@wdl B ileagtaras réhdoli Gt er

is the snallﬁélg_ UH data that can ggy recordedgon a

disc at a tinE™o% liﬁaﬁ’l UnitAreas i, ¥ ICB ACEBER E?FW QRETALIgR égpegformed.

cl uster [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. ¥ 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 reproducing apparatus rewrites the user data
recorded in the defect #1, in the spare area 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,



[66] A sector is subdivided into a physical sector and a | ogical
sector. The physical 10 sector is a space of a disc where data
corresponding to the sector is recorded11 An address used to find the
physi cal sector is called a physical sector nunmber (PSN). The | ogi cal
sector is a sector unit used to nanage data in the file systemor the
application program |ikew se, a |ogical sector nunber (LSN) is

assi gned to the, laQRfead3, 268 b ¥plackMént #BNRrdefonding ePihd idB@ et tesignated. In
repr oduci ng apﬁarat us finds the | ocation of data to be recorded or

reproduced on hhwhateR & Jiedeteckass Pund apbeisAre podelestivg afde  PSN,

manages @b of tA@efRberding a4 ivbSticatioh 8@ eRlplekRIGIpAb $hd thiur&ODP W t&mifdtion
an application _programfor recording or reprodnring data, and finds
the | ocation &f 2EFROTHAE GPeIRHGHGFl iR exneaied (rivell BISER USRS RN SICBERUMSBAT t he

LSN and the P$dordingepie@sdbiataiesismalt He rbdtirding op&a@intd NG céBpRhy ele
generation and a |ocation where data recordi n%és_t arts. [ 68,} eferring
to HG 4, A déABTETdngdpd/orpaprodiGing APRRIIUS CEratst 18 Shepreyiaysel Il gloredrin
the user dat a tid @8méry3)d ML SPIhEe MRBoBinfdrHAfieh bSthd derbsts Al iHroughHY3 that

physi cal sectors (not shown) to ich PSNs are sequentially assigned.
LSNs are assi dFFe%Fg’F@teé?tm theingt aé‘i?é\i\ﬁa’?)&?%‘lg@%s . g decatoy Hifermafighal/Be 18t he

581[\18 tatre assi gneemems #e Hro@a B Rbrradpeadin o thbBefoRa k€ t1R6QA #B, 8% apdited OF
erecti v

;? ar eas % tH1e user data ar ea 'V\he(ﬁfgi defects are glgnerat ed,
As a redufk, al t WOy HSrHECRESTEHAIng m Lofis paain [sgpd mto Qe dpigrecerding
the same in siag@or tehradfiRCippdPanal B8 ToRF® udR NeEalk et dpréhsusﬁsiﬁso@wmpﬁ

LSNs becone different 691l The yser data is recorded in_the user

data area A adddroat Mg WBe-aneegreqriing medrmy K0and storesdhe tad IDELfd gpthe

recordi ng nodeénenidfy B TEheg@ifiet, DUELLSret SADIzHpBALLiBM AP staktd) Aatd SEFfectdbBardsdefect
sequentially and conti nuoﬁ?ﬁﬁ? recorded. In th% random r ecor di.ng node,

the user dat a™M8agroenhisds 4 ip MeGAMeTRY 38 My h¢ KeBtdRELPeREPn -
recorded74it randamthef Sprdshihahcdrdingiopehiatad #2, Waiificatios after rocoming bf the

hndl oF 1 epr od e He Ao oTER SPRUBR A fE Uty S At e Selre’ Frieed &5 fhd o
, the data recardpaglianebhcemains HEirdsHSge agpmartUsftéraheifedsrding dpbRition #2
start of the ur}it .ar.e t[(l) nd verifieﬁlif the .user data i s recprded.
normal Ly or i ErBeted s byissaringdid/of reriouring AR irirerias. BoheREvious
generated i s TDELA: stdred ol the iretmors3,| adEDFL #2 edle@Jocutide inderiniavion of tst er
and is design

t a fective area, ,i.e a _defect #1, sho i

e oS 7o) AREEts B R At tiG tannian T e dpl Bor s ap B Bkl
rewite¢$7ilhe usdGdaillbstraenantedmplary TBFHeR efetring to FIG) 5t loeatkpdtniforrastidva of
B. A part of re.area B.where the user data is. y.ewitten is. .
desi gnat ed asglgg?%%ﬁlgc? éuﬁée ht O%T.e P AN 810681"’8} 8 ¥ W@L‘ﬂ%(glrn d&‘ﬂ’a?rﬁt
in the unit acedemg ol the THHE, ded bcatdmanfbrmericand/repladeaeniodustérs gorresponding
apparatus retyr he,start .of the unit aegl%g ng rifies if
the user dat a%l dsqg(riéefg%év SUSIE SR ‘if‘“yde%%“ t:ﬂf: S%‘f"ﬂ%?@ %)g%ﬁ r‘?é:?‘a;[‘b‘éﬁ aspget of
| east one cl uthissambddenentahe dfcettdnsios thgaiefacttedusters borepthcerhére chfstelsennes t
one cluster i i,gn S gegiec . #2. .In Gtge S nner as
above, a repl %g{e%rgr%ﬁ?l s@%%@g@ rog%ﬁ it i"%%usit%(s)ecf%se()ft ?g%f?&ﬁ’f rEiiﬂussg%lseo iTEpagemgnt
Al so, in the dnstersad@aver Yhe lacatiohecf the defectava 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).



11 i.e., a defect #3, and a replacenent #3 corresponding to the
defect #3 are designated. In the unit area (r) , no defects are found
and there are no defective areas. [72] After recording and
verification are conpleted up to the un area 0 , if termnation of
a recording operation #1 is expected (e.g., if a user pushes an eject
button or recording of the user data assigned to the recording

operati oga7f#l is ¢REBk&L tﬁé@r enftd8int At VERRL HeAG T A I ng%l?HMb@g

apparatus creates, in e'previous TDFL Stored in t nory 3
TDFL #1 wher e degg®eon i nformation of the defects #1 thr ough #3 that

are gengrgi ed i npihe lélﬁwfe“%ﬁé’:éﬂa@mh?%ﬁ@Qfé&ibFL%E&r&R%%dofH?n toan

i nformation of the replacenents hr ol #3 correspondi n

def ects #1 t healbgRiment obthe presens invgntiqny é]ccqm@g t@ the shpwn emlpadergent of the
recordi ng nmedipgdQRyvdndioRdRie o ASECHhbdals@e 16%11{3%%:&%? Q@Hfr?ﬂg%/ gm&s%rs is

reprodiring apparat us, the control unit 2 r he previous
recor ded TDFL reeprdeddn {TIRMy the entérg JDHLeis secarded antenverisl and st or es

the reaq,dipFL # 1Réf9rrfng€io BRI, bﬁe%me-gbﬁlreefﬁﬁLeirs ﬂn@@@lﬁst@rs n?c‘fuﬂﬁx%' anﬁ‘st cluster
oper ati on #2 starts, data I s record mana%erren

performed in 2 asspendgyster23p; rﬂnﬂﬁéhlf‘b@léﬂer 35@ WéhaFD hI#IPCOIPi?fh]n they

other words, ifyed OBstERGAE HHeRIeRRET AlslaQBultdr ESVelifibARdhi 5 &t&ﬂneﬂ that a
recordi ng of the user data is performed fromunit area hr oug

and thus, def éefest i generaiedn thintecerst flugciii Hiprefegs ﬁ’éé‘ﬁ@ﬁ?@fdml inf¢ #5
are desi gnat edecof bﬁgteﬁ b@ i SGRELNNG a QREBIAD T(PRext D the il JsRaLSEl AR &er-

data recordi ng and/ or roduci ng apparatus creates, in the previous
TDFL #1 st or ediGaHon ﬁ%ﬁhﬁﬁ ey 279), it4t Foptermmpedihiat 2 defertat nes menasated inghe on

of the defect gufidr zﬁmré%érﬁﬁgdoﬂ t@&@bm@s feRhRh R EAPPoiRfer ﬁllﬁ?m{aﬁpﬁ RARIRY S
#4 and #5 are updat ed. | ustrates an exenp f}e/ TDFL.
l

Referring to Hhglostiony apé“’r' @HStFlﬁf”bWﬁﬂlﬂéfnT%FLaﬁIPCQi@?Cb‘éﬁ%e n fhe EPBSon

the wite-oncgnd @6 AN rédddITh llQ:OFIDMA' ne bid @ﬂe'tﬁe{:&lﬁtef M&Pnaﬁ&l #BRdes
of the TDFL, and laocation informatigon of replacenment cluste

cor r espondi ngPRiBteriBdigatnedhs ipsatiqns of thedir ’ft§1qsﬁ’6 Plyand the ﬂ’tnﬁ‘éhésé% gfgywhere

colum of t hend B¥bets hie g@ﬁerﬁ&@@@ﬁngoihtiahi&oﬁmgoﬂidr@@Iocat'id?ﬂ)f'tﬁ&ﬁﬁdté?'lso of
the defective clusters o(ri%trgqgl acemen]t clusters are indicated using

PSNs of respelgfisalapss e Grieconfl cusiEr d¥t-ective clusters or
repl acepgo)t cl UHGEIBis aNaWe Y& Texplathgng \Qﬁ@t h@éiSIEFL Pd&@rdﬂ'%fa%ﬁérﬁﬂlg to another

clusters or rep] acenent. clusters ma gﬁlcat d .usi ng
respective | a%"BL%‘gI@F’Ur‘g T PrEseat igee f’1 oSO %Sllﬂ”nre g’é‘@l%?ﬁthe
cl ulst ers, or }i‘&‘ésdﬁgmveﬁﬁcﬁﬁs ("j[DFﬂJ }ﬁ@'&ilsi’z@ of ﬂ@eedf@lisﬁﬁi IThe mmﬂs @é’c@rdég in a first
repl acement cl ust cording to ts. of the invention I&;‘gdl]l
Referring bac®Uft ﬁreéﬁéngﬁen Vﬁﬁ‘g ‘i ﬁi“l_t Gl Lhe yeglhicaipn, & 19ideterpi ata
above, the coddféalis ndnlgénéi‘até@ﬁﬂhél Sirst biRster E‘Iﬂ THe TDFL i$ Rcaded Rasdecsnde
cluster of th Dgﬁ verif| the r rded DFL‘?%’Z eration 2]F10).
As a result of uit‘Ff \9@? fheaay te"flﬁﬁ‘,i Asga 1gs élﬁetYe\? 1CR Bésr ‘i“’s“’ﬁ‘@ﬁ Ued
anong cl ust ergefadiéy genthed e seSondensted 880. Ths tBOTDFDredsfiel ithe second
[)]? W,[ Ihtee-sl-Dﬁ/iE gcdr gﬁéﬁﬁg g%v%ﬁ%eg?n gglugt(e:} iiS\()ene%tl t%stltleecriefeclur\]re 2&%}151 glﬁxstgrl EHB%t X%ter
verification of the cluster 350, if it is determined that a defect is not generated in the
cluster 350, a TDFL is recorded in a third cluster 370 and verified. After verification of
the third cluster 370, if it is determined that a defect is not generated, recording of the
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 HIG. 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.



[ 77] Two exenpl ary enbodi nents of verify-after-TDFL recording wll
now be described. [78] HG 6 is a view for explaining
verify-after-TDFL recordi ng accordi ng tgn an enbodi nent of the present
i nvention. According to the shown enbodi nent of the present

i nvention, when a TDFL whose size is equal to that of a plurality of
clusters is recorded in a TDVA, the entire TDFL is recorded and then

verifiedgij79] Rel®sriligrated ekkmply polierShfofmfontil@catiabthd 19cdtidh @€ the
clusters including a first cluster 210, a second cluster 230, and a

third cluster B3 aceREfingo angspect of the prssens inveptiqn, dhe peinter @f%@?@s}wa

then verified.in f8G.® ihESastk pointérh @10/ @50 fdn@ak0 Orhe data reSorfiff 8hdIbieprotiale
a defect is generated in the second cluster 230. Therefore, the data

recorded in t REPaWSseAventially acopdsihe IDFLip kclusiers bﬁ' rgprofigingdhe poipten dkt

to the third gbuhdioh sB&h inMG Y, @ tellbaabhsst 18 k &mgeﬁlcu@b@geeam i f
it is determned that a defect ig not generated_in the cluster 270,

recor di n§2bf t he nﬁbﬁ@n}bgdkr@nhaﬁét eHleahamb@mfite? TPKLGP ity igtger ranging from

i ndi cating the tb®§aid L &f41§|)lm Als@sﬂhé §mtemmmoﬁlfseinaﬁ&&hmale TDDS. In
recorded is included in the TDDS and e TDDS is recorded in the

TDVA. At t hi s Ofheppordspige JHg J@FhﬁiqsfﬂeﬁE%@tpwﬁfqmévwgwam&fb%}ogatmn of the

i ndi cati ng t hgDRC¢aifoARgiodfontaecorddbid 106dtids ol b witdcsHadionest tdh, M rite
cluster 250 where no .defects are generated during initjal recordlng

and the | ocat PEHCHIODIHETRINEy A 19960R RB/Or s Igtopalioneof dePae @Fepassigned to
second cl uster dd@Qured 80] HG 7 is a view for explaining

verify-after-TDEL recordjing accordi ng to anot her enbodi nent of the
present tebirent i obecaie P%g* el st SrPoattrgaIoRRAto dicanghelogstion

i nven}gl on, aI oD ’ﬂmSlOQhéTEBﬁQﬁom@ﬁﬁ? %mtxsﬁﬂ@ aff@ﬂﬁ}em,ls&edo@d‘ddr ded
N a 1 r CUStI’ t hen riti a result

verifi ca{g‘?lo /E? des '?%rag’f’ﬁee&c‘i pe o %F’é@’f’d and gpparay r%?f%f&mgr}hq he
first cluster Tm thEMEDAIDELn be&em@@rﬂedmglmmaslﬁ egtouninglthe3 $€rifgnd

t hen verified. a resul.t e verificati fti*}‘.’:js determgﬁﬁid.that
a defect is ggﬁgrvggtggp?rﬁu?m “é?é 80‘311’15‘&0 Fhe gwrfipgthe n
recoL deg :c n tbﬁ)tﬁc&ccmdarctﬂ 2|Lk$df&jt1v83ﬂstbﬁls ][gewmtéd.eﬁnso Whan ﬁldHﬁ:?tQE g&kthraiext
to the ef ecti,ve seco t 3 t if tion o

L et er 550" e SRRt ol 15k SRty i gt oich Gt e otk ' aecpppea
the cluster 3bs repladédhéntictustes,dnytehelcf rdiregoddivigr tile 6ﬂthrs trBrFLBRSfeﬁn@ to HG. 3,

fied. Aft f f t.h 370
et or 1 ned ¢ ni onkion sS30 he heBtter ituhdlidudndir s e éation b lstsiin ich
term nated, ati@d ’mﬂmtserecdrdﬁ‘darommhlllpm indhdled &t the TDOSS ahdtha tliDDSsis @écokded in

clusters mher eco| IS nd t he
SDbS 1 ocor i A Bih SO cbiehaiht FRes et B CIDMAT
poi nt er [85if or matA nmthodcahdldgmrqms ﬁat mpmdmdg tetiDH]. ideerdirpaath embodimehthe
first cluster 319 Sarrlmttln n% ; eter §70 where no defects are
generated dur PRETGHIYTYL P‘é@%} Wﬁ AHP%he 1 ocation of the cluster
350 t haf8alepl acdetahpardms ﬁutrepredlsmgmhujTDFhssesnhe?xBiﬂa recdrﬂm[g&ihii/rdf)lr@.lmﬂg
illustrates exenn Iar oLn forrrat nlndlctln thel n_ of
- the TDFL acco?pd) G t%‘o‘gnma@%:é% %\fevfn'hgl %f%@gﬁ‘fus Od%cr‘flg %—g'lﬁ? er
i nformati on stepvadudtionkdBly- Sppamuhs.ldmsedorqhng/rctaémg umm andﬂ&, coatral ubi® mahe
data recordin andr/forrmd LS ngCI ng apparatus sequentially records the
TDFL in k clu %lpg g Savel ng the pointer information shown in
HG 8, & the HGA 1scarfbmnart ilestkatiap tist etBod alirepredvigthe THFL&2¢ording to
t hi s enmbodi ment ter .nter. of , the TDEL |nee
i ot r om 1 ar@ifef ol teeR ilioR AMIRE R spivia il Ry,
i nformation i&e |wmé+)d<mjrewrdmgene'ﬂmasmd in vdtidtethe v dsta, th @DFDDGd the TDDS
i ncl udes the pointer .informati dicati e l.ogcation o e TDEL
nformati on ofe sepEled PRERRER I B2 iR e fAM B e LelF bl
wite protectamiorirefroduchtgi apparamedhé amaﬂol otit 2 pelf@ms sniddizatibomraddr anusef
the write-once recording medium 100. In other words, basic data required for use and

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



TDFL, the TDFL can be recorded with high reliability by performng
the verifyafter-wite operation during the recording of the TDFL and
rewiting the TDFL in another cluster if,a defective cluster is
generated. Al so, when a defect is generated during recording of the
TDFL, only data recorded in the defective cluster is recorded in a
repl acenent cluster, instead of re-recording the entire TDFL.
Referring to héeordinginfedapeI@l i on S550 the pointer information

i ndi cati the locatjons of clusters_in which the TDFL i.s r.ecorded
nor nal | yfggls i ncl fm%adn?%art %@r da ﬁiabh?els diaad read podrier ipterppfion
TDVA. Thus, i tindiatp@Ihé Ibbﬁidncbf(ﬂﬁmﬁﬂﬁtégmisbﬁtﬁﬁl@@fr&ﬁﬂﬁ@uﬂncgttddhe TDVA.
[ 85] A nethod ar.at reproduci nq. the TDFL accordi ng to an
enmbodi nent of ﬁﬂgs‘ﬁsg%ﬁ‘% g‘?@‘gfhei R?EF“\?E 1jorIR nB%dlaaéfg‘éﬁP%IQB?tloPé’%}heﬂﬂéated
appar at us for T habuti¢ Reuctuie€shbinlin BKRS. t he data recordi ng

G _ 2. However, i aratu

and/ r epr cing arat us sho in FI¢ ) f the app

for repr[ggﬂci ng SL’!%EC ‘F‘Blgﬁmir%s1 uélwé‘ﬁP BE‘i?rE‘tfir%-th(?rﬂoV‘-t%rdﬁfé’PE?t{fg‘, the ﬁ’éaﬂoms o
recor di ng/ r eadiusgraiwhére theaipdate TDROITS Fbrdehd Zh ayr i@MHicHEE TDFMidat a
i | R b AR PSR o
[ nven'é i on. AlthﬁitgilthBdea&éWY\lﬁDSEmH n@mftgwai’eg@a% ﬁbg}ﬂhi ﬁ'ﬁtdbgﬂc%ﬁcdé_lf}ﬁ@gs
recordi ng medi um 100 in ich t ser ta, .the and the

are recorded 3&6?8?1&1?%%33@ ’E“ﬁ’éw%fﬁgla cﬁ‘é‘é‘gl’?}“ﬁ@&a‘éﬂ% sz%“?@&‘dféd‘s‘?r%@

t he data recotétordpdamdh®©writeice detotdige Mmp@iama 00 with réfereaefoltid TODS tand
performs initiall i.n order .to use the wite-once recording

zation
medi um 100. | t[h%?reabrfﬁlgfn%?'é‘ data required for use and
managengfd] of t HEhevpredeat mnemionalorcan bginiFehemedBQohputee addivloadehm

wite-once 14 recording,nedi ym 100, In parti ar, after the
Undat ed ToDS FERPEELTRIbITE ol ety 12b cpRpBRE b etriiog et ne
| ocati on of t heldpddi kiddsTéecdrdingapparatess i which deta uipd airelk read by a
TDDS(operation 5610). The pointer . inforpati i ndi cati ng,.t he J i
of the’ updat eReRBRE svsERtia 8ER) SisrPpufibisdfhie freii Aetie pe R AT RARE
control unit EDcROMbhapnatid apenfioppy deks)ted optithibdatadtomrape, tahé trhmeadsionnga
of clusters wher.e the updated TDEL ,is recorded an n_order in.which
Che TORL | & 1 eapire P e BB pl®, P EPRRaE ARboRetr it righiptate
(oper ati on S63Bribuiddentmgtcomputinsyistethssboteetedtvitea nipdardkedd THaSmpnar TDFL

3. The. cont r ol Lt b9 S AR RS BTN SRt s bBoBea on

the wi {®]once rAdbtictially, insdindenstb0d that thh rregiodrof ieepreent ineenfidbSag e used

TODFL stored | i &Iﬂﬁpfemtypé’s Yt giedia 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.



[90] The present invention also can be inplenented as conputer
readabl e codes in conputer readable r?gording medi um The conput er
readabl e recordi ng nmedi um i ncl udes al I'”ki nds of recordi ng appar atuses
in which data that can be read by a conputer systemis stored. Such
conput er readabl e recording nedi a adaiRgyl RAM CD-ROM nmgnetic
tape, floppy disks, and optical data storage, and transm ssion via
carrier waves, e.g., the Internet. Al so, the conputer readable
recordingX@F EHﬂLc%ﬂ'ge di stributed anong conputer systens connected
via a network and™ é'conputer readabl e codes can be stored thereon
and executed in a decentralized fashion. [91] Additionally, it is
understood that the nethod of the present invention may be used in
nul tiple types of hedinanparafitsifenregorfimgrndéor reprpducinmdasa wth respeel tadi ng

witable | ' - . rewitable nmedia (such
as CO-KR Vﬁﬁmﬁﬁ@%%gﬁﬁﬁnﬁéagﬁﬁm%@%ﬁ%%t o-optical nedia, and
next generati on DVDcendiiy/readibBy unidwhiihsesordadatana od reags datalfrosh ges
(AODs), E-DVD. [92] Although a few enbodi ments of the present

i nvent i onWVHE@SIEPTREMEIAHE: @scribed, it woul d be appreciated by
those skilled in t nﬁgfﬁ&p@hkﬁhanges may be made in this enbodi nent
W t hout departing fromthe principles and spirit of the invention,

t he scope of whi clronsolddlié redrding/tehding himit sreaord tedporaryedefeat diseddts .

15 d ai ns at is clainmed js: . 1. An. apparatus_faor recording
andlor 1 ebF Oaeh Ry s RS comprtes loesban bR DRES FicOreisg and
medi um  1Rp].8BREk MathScor@ERIridRlgNE the defective dafd, i Wadt SH¥ digadi grg, uni t
whi ch records data on or reads data fromthe wite-once recording

medi um amohparacy dise olanaganenjiiegtof the write-once recording medium,

verifies 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, controls the recording/reading unit to record
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

controls the recording/reading unit to record 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 at least one cluster in which the temporary defect
list data is recorded, 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 apparatus of claim 1, wherein the control unit completely records
the temporary defect list data in the at least one cluster and verifies whether the defect

is generated in the at least one cluster.



controls the recording/reading unit to record tenporary defect |ist
data for defect managenent which corrpikses | ocation information of
defective data and repl acenent data corresponding to the defective
data, in at |east one cluster of a tenporary di sc managenent area of
the write-once recbr dhagppasetisied clgiar 1.fwleseintiee ¢omtrohuniefesordsiagd
detected jn.the at |east e clyster. . when the defect is
det ect ed Y%ﬂfi Sh%{elquéag d%%%“éﬁtﬁ%tf‘é‘?“‘i“# %Ca%ﬁer?he tenporary defect
list data is recorded, controls the recording/reading unit to record
data for replacing the tenporary defect |ist data recorded in the at
| east one cl uster 4 nTae pppsratpeokpine].rehesein dhe tepporasyfefeeirlist data @nd

rocord porarerB il detioition spulfil (0S| 4F o EENEh WL EAI e Ters

cl ust er imarageprpoaras YTOIMSO plefided ér the vaitewatefeeofddInEdinm.
wherein the pointer information includes |ocation information of the
repl acenment cluster instead of the at | east one cluster in which the

tenporary defect Ig Skn%gﬁ%gf#% férerE@Iogff&ng or recording datd ®ith FEHBELES ¥

defect list data and th orar Isc defrnition~structure are
recor ded writezorte seconding gexdamb, the ggpapatasvéotigatisorg:t he wri t e- once

recordi ng nedi um duri fi.nalizati of th ite-once recordj.ng
nmedi um az*?a‘gﬁ%u%ﬁ’ }cﬁtrﬁ@%glﬁtaére%‘?rﬁ?%n ft}mé%tﬁwnf%ece & ol
uni t comph&dighyasgecords the tenporary defect list data in the at

| east one cluster and verifies whether the defect is generated in the
at | east one cl ustamontrolnguit which controlgthe Feaslimgprit totnead pdintsk &ifomniation

wherein t.he control unit.records and verifies the tenporary. defect
1ot ot DR 4 Degt gt BRREGRe Muslel Kok, S Ropipbfry BB AERRN G o
1, wher eigiruttige (TEVPS) AlMte@PbRE) dist ﬁian%aaha:nama b thelverileOneé Yecdidifs
definition structure (TDDS) are recorded in a tenporary disc

nmanage nedbediv@athe TeNagemsnb clusteicasmprising 4ot resorsied én pideast angmefustedinum
R
readi ng uatdis wétoeded; aatithe dahporagaiefatetistaiatd dvenpisidgdoonivn infebiomer
medi um %{gegective data and replacement data corresponding to the defective data, which
accesses the replacement cluster, according to the pointer information,

wherein the pointer information includes location information of the
replacement cluster instead of the at least one cluster in which the temporary defect
list data is recorded, 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.

6. The apparatus of claim 5, wherein the pointer information indicates

the location of the at least one cluster where the temporary defect list data is recorded.

7. The apparatus of claim 6, wherein the pointer information indicates

the location of each cluster.



a control unit which controls the reading unit to read pointer
information indicating a | ocation of % repl acenent cluster froma
tenporary disc definition structure ( 6DS) in a tenporary disc
managenent area of the wite-once recording nedium the replacenent
cluster conpri si ngd.ddiha apparatusieficlaim &t wheraintthoteerporarg defect Iist\daiacinda
defect is_,detected f.ro he at | east one c¢luster in which tenporary
dof ect | UF TeRor b e S uaeE e Phried o emiaPty ORF aienabaon
conpri si Ngreh EAEdcbn thE MriBbh&YeBbrad@fBedibme data and repl acenent
data corresponding to the defective data, which accesses the

repl acenent cluster, according to the pointer information,

wherei n the point iWnformation includes |gcation,information of the
repl acenent cl ustg‘ iAnvg?%éodlcSFectoﬁ(gn {neﬁlélgé Orélﬁ‘zéwgpﬁsrfi%orrgﬁﬁ aﬂﬁ/ioﬁh t he
t enpor ar yregefdaeinglabpirathd} @nigiisigeor ded, and the tenporary
defect list data and the tenporary disc definition structure are
recorded in a di sc@tifasRneise daj eiga frrgocardingapertdsta; wr i t e- once

oo 70 ek U el gl RS

medi um e poin
i nf or mat i wer date aratvesentadeféd feddtentedah thdeorpdspdiringd partien 6f thetugér daer e
the tenporary defect list data is recorded. 7. The

appar at us?'&® @8fai m 6, wherein the pointer information indicates the

location of each - WP S,
ocation of each ¢} H;%Etgjéle terﬂlz?riaxglt dl?jcartngn%ﬁg{ggﬁar@apﬁﬁ@@Jo?(ﬁngféﬁrﬁgé:(ﬁbﬂ?

wherein the tenporary fect e tenporary
def i ni ti alefet tistodate eomaprsinglooatiednfammatiore opdefestive damandaesgemmemt ar ea

provided pn the wite-once recordin di um 9, A wite-once
recor di ng‘PaF?e‘Eﬂr{ﬁﬁ?‘f _ ngj@etﬁﬁnd?f%"téver‘{?g‘gfogﬁﬁ%"%‘ﬁﬁl‘?a&mﬁ@p e tqmRprary disc
appar at UsdefigRioRstbibiss (BIDSPa&thprdis poifter SdrthaAb8 tdiQking 8¢ Bledi NG user
dat a; at | east one spare area for replacenent of a

cor r esporfg¢arging@ndioo repspducing apparatusat lacationohatreplacenthat eluster somiptising ed
in the coyrespondin rtion.of t.he. .user ta area; .and at
| east one(faklerr%}g%léi g(? i/rpﬁﬁ‘gag { ?r%en(gﬁset%ﬂtvvhéa’e%\dg%?t P g%%&ﬁ‘il ﬁam[ B 3bleastypne

def ect | ichistetat &hichithe kshprgary@eddct Bt datifiokdmidedn of defective data
and repl acenent data corresponding to the defective data for defect

managenent, and aYtErdHEmpieiaiormption inchides locatianuinéorptipspf the
conpri si | | . .

Fopp oduci AR blubidt BT bPMhe of Mo GleUieldh i REIhREIFRAIOEL,
dat a r ecdrstidéada isreadrdéedaatl one cluster in which a defect is detected

fromthe at |east .one cluster_in which the tenporary defect |ist data
i s recorded, the temﬁﬂ@%&?fe‘ftﬁ’ét e AR ?heit?WB?rﬁﬁiqlﬁfngquétFW@cmfe

| 'ocat i on advfeesAdBd PR IRE nldA8edntd 88 TeVid&d MSthetw 9—%h€@gc&fdiﬁséﬁe&7ihm

it
| east one cluster in which %he tenporary defect r1‘|st data |
r ecor ded during finalization of the write-once recording medium.

10. The apparatus 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.

11. The apparatus 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, wherein 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 temporary defect list data is recorded from a second cluster next to the



the tenporary defect |ist data and the tenporary disc definition
structure are recorded in a disc rranaggrrent area provided on the
write-once recording nediumduring finalization of the wite-once
recordi ng _nmedi um 10. The apparatus of claim11, wherein the
t enpor ar yfigéeluster,|andt dat a conprises first pointers indicating a
plurality of the [ r f. rea. L he ..
wite-once recor d:jtﬁé ﬁgrléde %Slﬁtlgléﬁ%%gec?:%n %clil S%oﬁyﬁl t% {éarhgﬂ)ﬁtc}il ?&1 g’t% }ng%rs (Eind?catmg

pl ural i t ythefpluralyadehBtds &l wisick it tehpéragpdsfect fisedate Brreasdandi ng to

t he defective clusters,. 11. The apparatus of claim1,

wher ei n t 15ePessivelys Srelydang the fisg) clustert enporary defect list data is
recorded in a plurality of clusters of a tenporary defect nanagenent
area, wherein a portion of the tenporary defect list data is
recorded, and when a defect is detected in a first cluster anong the
plurality of clusters, a remaining portion of the tenporary defect
|ist data is recorded froma second cluster next to the 18 first
cluster, and the pointer information conprises a plurality
of third pointers indicating the plurality of clusters in which the
tenporary defect |list data is recorded, respectively, excluding the
first cluster.



