| Description METHOD OF RECORDI NG AND/ OR REPRODUCI NG TEMPORARY DEFECT
LI ST, RECORDI NG AND/ OR REPRODUCI NG APPARATUS, AND WRI TE- ONCE

RECORDI NG MEDI UM Technical Field [I] The present invention relates to
a wite-once recording nedium and noreypar- ticularly, to a nethod
of recording a tenporary defect list on a wite-once recording

medi um a nmethod of reproducing the tenporary defect |ist, an
apparatus for recording and/ or reproduci ng the tenporary defect |ist,
and the write-once recording nedi Desdid@ptgonund Art [2] Def ect
managenent invol ves recording data, which has been recorded at a
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and that using a slipping r RECORDING "MEDIEM near repl acenent

method is the replacement of a data area where a defect is generated
with a spare area of the data area wheelnigalddfiet is not generated.
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for wite-once pmi Fhddhd B GinHGDR Gephd k@B mofrSly AHEEB e Winlide deMoRe
described in detail., A data recordi ntg and/ or reproducing apparat us
that receives &¥E2Py Biggsneraonrbtbpdefdnmand and user data from a host
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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



2 a cluster of a user data area where the user data is recorded, the
data recordi ng and/ or reproduci ng apparatus records the user data in
a spare area included in a data area. [7] During a predetermned tine
interval when data is being recorded, o after conpletion of single
data recording, the data recordi ng and/or reproduci ng apparat us
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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.



[ 13] An aspect of the present invention provides a nethod and
apparatus for re- producing a TDFL recorded with high reliability and
I mproved utilization of an area assigned for recording of the TDFL on
a wite-once recording nedium [14] An gspect of the present

i nvention provides a wite-once recording nediumthat stores a TDFL
with high reliability and inproved utilization of an area assigned
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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 TDFEL 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;

[11 FIG. 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;



enbodi nent of the present invention; 4 [19] FIG 4 is a diagramfor
explaining in detail the creation of the TDFL according to a
verify-after-wite process; [20] FIG 5 illustrates an exenplary
TDFL; [21] FIG 6 is a diagramfor explgining a verify-after-TDFL
recordi ng process according to an enbodi nent of the present
invention; [22] FIG 7 is a diagramfor explaining a

verify- after TDFL _recordi ng process according to an enbodi nent of the
present i BP&nti onHG 45)a Wa%quleﬁﬂwaﬂwt@égmm op e FIDEE according to a

i nformation indiegAtiRewlikerdLeat i on of the TDFL according to an
enbodi rreni of the_present ‘inventiaon; and [24] FIG 9 is a flowhart
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where t he terrp(aﬁamyocg@&g@tﬂkbgseﬁt&veﬁmrded, on the wite-once
recordi ng nmedium |[26] Additional aspgcts.and/ or advantages of the

invention will be set forth in part i et Scri ption which foll ows
and, in p@si, wilAcchsiingtvbmaspedtiobthepleserkwention there is rovidaiy hehddedr ned

by practice of réclaﬁluigrh gﬂfaér% 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 medjum 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 mediumn.

[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
leamed 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 termporary 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 incliding a recording/

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



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

repl acement of the defective cluster. [28] According to an aspect of
the present invention, the pointer information includes |ocation

i nformati on of the other cluster instead of the defective cluster.

[ 29] According to an aspect of the present invention, the pointer
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temporary disc definition structure are recorded in a temporary d1sc management area

provided on the write-once recording medium.

{35] According to another aspect of the present invention, there is provided a methed 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
inchdes location information of a defective cluster and location information of a re-

placement cluster for replacement of the defective cluster.



[ 33] According to an aspect of the present invention, the pointer
information is included in a tenporary disc definition structure.

[ 34] According to an aspect of the present invention, the tenporary
defect list and the tenporary disc defigition structure are recorded
in a tenporary di sc nanagenent area provided on the wite-once
recordi ng medium [35] According to another aspect of the present
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temporary disc definition structure may be recorded in a temporary disc management

area provided on the write-once recording medium.

[46] According to another embodiment of the present invention, there is provided a
write-once recording medivn including at least one vser 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
Ieast 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 where a defect
is generated and location information of a replacement cluster of the spare area for re-
placement of the defective cluster.



[42] According to an aspect of the present invention, the pointer
information indicates a | ocation of the at | east one cluster where
the tenporary defect list is recorded. The pointer information may

i ndi cate the | ocation of each of the at;l east one cluster. [43]
During recording of the tenporary defect list, according to an aspect
of the present invention, if a defect is generated in the at |east
one cluster and data is recorded in another cluster, the pointer

i nfor mat i B81i ncl ubeiscardange widhan aspest athe presest invensionthale thel terpasary defect
instead of the 1dekeGhidée il taki®he cludé of Iﬂﬂa tetafdthey AlE ﬁaﬂg@ﬂeﬁ@reﬁslpgm

of the present jnvention, the tenporary def ectﬁrgl st % I ncl ud

| ocat i on i nf or rf&fFHiH g?ﬂemé"'ddéfbééf §%°ﬁ ﬂ%@@nfé%aqsmfdp W@ﬁﬂ’@)‘r‘%ﬁf@ﬁd@ﬁ
FL 5? Irelol acem;rpbmfféruﬁmiaub@mcrmh@ﬁmf t ﬂhfonaﬁndnrw tt‘rfé%ﬁféﬁ&l!{;é(& ifSckdd 8 bthe

n accor nvention the
bornter | nf or mAPTiYcLH i 2B e B Rl e Rl
structure. The defmifior sryptugtef ect | i st and the tenporary disc
definition structure may be recordﬁ,fh (?n r | BRALRY di sc nmanagenent

area provided on the wite-once recording nmedium [46] According to
anot her elBbdi nenReferendelvall pevebemede indetnil foghe emirdineentsof gregwdscrg dnvantion,

write-once recg&ﬁﬂ&{ﬂdﬁf&éﬂlﬁéﬁ%@ﬂm@%&o §§ nfglﬁa I whldlignRd ea for

recor di ng user data,; east one spare are acenent en a

defect is geneF HEIEECEMIEHE referip tipdils clomeats &Eﬂ@h@tt TT@&QIbU@WémF ai¢por ar y

di sc managementdeqfibel Helthy theggkid| Uﬁ@r@eﬁtmﬁﬁ@fﬁy r@i@&ﬁ@&o fhé ﬁgurésor def ect
i nformation catl n pcat | east

d
one o ustPlin %@t F{“ﬁ%‘fﬂ#éﬂfoﬁ“&%rea’gf &W?chfewfé%s&ea afe?%ma 9
accor danpe vv! t lan ambadpentof ti ptebmt fvestizint Tltawmatonm;ecotrdiﬁg mecmm neo shown
defect list i n%J Hﬁewﬁer g é'ledrg?drgltng[angr m& n a cijﬁgreI% aat?ﬁ %%augﬁc{aa lead-

the user data area gener
i nformati on of outare®p| acenent cluster of the spare area for

repl acenggiy of t hf aalRGhiang, £AdidbShfagement area 1 (DMA 1), a disc management area 2
(DMA 2), a primary temporary disc management area (TDMA), a write condition fest

area, and a drive information area are provided. In the data area, a spare area ] and a
spare area 2 for replacement of defective clusters generated in a user data area, a
secondary TIDMA, 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 indicating the Iocation 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 defect is generated in the at

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

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

| nvention [49] tRsliwr.ence will now be nade in detail to the

enbodi nE”LS%] of thgmpg ﬁé%-&&\é?&ﬁ%% mnéfsf%ﬁ§ Iogzledlvylﬂtil?% (?a;aerecording and/

illustrat in the acconpanyl ng wher ein e reference
nurer al s ref er OF SPEHIECIRG aRpaaive Aechs the wdle- 2, thedawneroniingandor a¢-e

described bel oWrddcigXipaiafis pBorRis @R8N zati AR BldbOD ub/inE SHRL drch tebr@ing he
figures. [50] I%. 1 il]lustrates structure of a wite-once

['] h

recording nmedi FRROTEDI Qe Rt H’Qfdﬁdj‘%gf"t%fr?ﬁ% Bap/orgeProqueing Appagatis reads in-
[ nvelnti on. Tge fmr}alien ROGE e(_’lfiﬁgl_wléidlﬁlamghw 1&£Hlmﬁafewgndt detdrines Aowh@s a
SIn e recordaln a I 1.nCl udl n a e - | al ea ata al ea a a
one et Corr, ihasOE Wil ondd etk bl Do3heBoord 088 b offebRed 0
(DVA 1), ? di scfronauhagzeilmltoeaqc?mi@ rhddidin 200, Aaithp amoent pf deappoorded/in dies C
managenen ar e - | S D

g Feaa HPMA) ancﬁorgzedél_.o%]c %%?ﬁxgﬁeg%g, theéfifthe AL FR4 sk a%ta%o)llcﬁ% da

information area are provi a area, ‘a spare area
spare area 2 f@érdpuppadesingappasitusiiofpapaieer aueepsding or rgpradichienanodess ater

user data areamAySeeadatotdit PMRdinANG0 1s16add8 Slko Meefsed F1BR0RE Bhis and/or
provided. In the |ead-out_area, a disc managenent area 3 (DVA 3)and a

di sc managemenPthsF BRPlame.Hgconsents of the B3 e the EQTLNequ_@?(iﬂd a
tT %gg ;)r ar y[sgj sc gafzio_ﬂief wéirds, Skfottothel W_ila_llt:)leévclba\h@é ﬁécataﬁ]g edediuef 1?0 ﬁseﬁh?ggl\?&a@@r EDFL
are recor e pr r n econdary . :

1008 i e utes FaE e aBrelee BidaR st frbgs i tre IR KRG Vo ot par oo

test area, wi tredpmot0dds firahizédnmeanimgfilopdarediDFoarat TRIDS anedécorded aze
i nf ti f . i .
bar i cal ar 1 nSESCUBAEEE) BB adilfhof SRR Ol AR ] Blongh "

poi nt er i nf or mét £l59, bygedording the mepringflpdatedh TOFL axETODEIn thy RMASDDS and

the pointer inkespR4 @0 Jﬁ@&&é?&cﬂﬂiﬁ#ﬁe&i&?ﬁd&ﬁ'b@fe fodRed B aphdrdmudder
described in detail later.. 53] The_ TDFL and the TBDS are first .
recorded in thEPRASHRE YT le g 19he primary TDVA is totally

$ )r(] haust ec{gﬁ]t h eTTDEcE._ :ai@;d b}jd&E dﬁgla&hc&ragiafa&e@fﬁ@hn&faar tperdagopgatns TDVA.

e secondar .l nclt ude .nt ata area .m R t e

T ooty ¢ fohine}S a B8 BodiDeted® nie Mo d IR Bt etorfR0 A, 2. 3% daa

recordi ng and/ exordggrandicicpydaizapptraiss insludea 8 récordarpibidingunirsle o cantrob

manf acturer of  fhe aﬁl&%ﬂne%ﬁﬂf N A AdE %o@ﬁ:ﬁ%&ﬂ}d&' 108 nAPRAE R Rudt@e as
y use e W I Ag

more effectivel ‘e-once recor
the write-once recording medium having the single recording layer shown in HG. 1.

57] The recording/reading unit 1 records data on andfor reproduces data from the
wirite-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 FIG 2, the data recording and/ or reproduci ng apparat us
performs initialization in order to usegthe wite-once recording
medi um 100. In other words, the data recording and/or reproducing
apparatus reads information recorded in the |lead-in area and/or

| ead- out area and determ nes how to nanage the wite-once recording
medi um 100 and mesgor W0det sorehinghe mapowduﬁmndmtvmté-pmmredmimgmechmmms
recording ”Ed' %ghéiﬁgdfoAﬁsé ‘fﬂﬁer@a[}i!a}’%ne@f séhatafl 1§ REQRAL Herd P%al?é’gt h@@tgs
area and/or |ead-out area increases, e T requrre ata
recor di ng and/ @Prfwe}f}flégﬁarmﬂwg:oamialp&fmgcat%a pﬂép@dﬂtﬂdﬂ@ﬂamrl@@lﬂlmah@ -

reproducti on prosRaen é}fﬂe@rdefee{?veVUiﬁsEe?s é?lﬂ(i@caﬁ&ﬁﬁfoﬁh%n %@fkgueaﬂéaecm&m
| oaded al so increases. To solve this and/ or other

concepts of t h&oTespendingdo #ﬁ@evlﬂpf?cta\feeclqsmlaw {“?59} in|the BeRYY 3,

wor ds, before téardatiet ﬂemmmﬁﬂhammaﬂa 10braOpbintsr ihfoRadtiod fliicatine
TDFL and t he T@}Di ar.e u ga {Iﬁgordedgﬁg [}T'E E%& After the
write-once rec8SaPHy ?’ﬁ ef@ e TIPFT, 5ireep an ul updated TDFL
and TDDS [@0k recok dedaoasf wcatdifig @ TOHLstn ﬂie[mn)a oamiea:rdin§mediaﬁrﬂ)m t@ording

structure (DDS ordln

t he neani ngf ul }upde %#B&%en%@ajémngo %m?dbdy ﬂle%aﬂfrec?r
write-once recemﬂvmgprn@dmanppﬁmuaﬁéwmfi@@r wdlm'dseldnscahedappfalmm@ f or
reproducing a gRywitable rredi um 100. [56] FIG 2 is a block diagram
of a data recording and/or reproduci rl%emgﬁar atus accordi ng to an
enbodi merflbf t hdl r%%éwmélmﬂremg ¢4 of geqopling thy TDFL pecarding tg an

recordi ng and/ @mbémeﬁ@gmb@gw@@meﬁ;das i ncludes a recordi ng/ r eadi ng

t 1, trol 2 . A t
lrjrgith um 1 ﬁgsr '? I@Hﬂé’ °£ih%ﬁaffﬂ$1§8§3”1%ﬂg"evw%h°&ﬁﬁfg’9 o2 e g‘!’[ﬂlgm um
havi ng t he si nifladediewahadangretatiag ami:imweprodnmlf@apphran{sﬁﬁ]naﬁhaon is performed
recor di ng/r eading,un) Lse]rher Sﬁ@roﬂéelxgg&ﬂ g / 19@ 15‘881 {fegmq%t?ol e

the wite-once recordi ocon
control unit 2reaputhg n@a&dtq@ﬂwdﬂ@wromwemﬂc-bwwwuhmem &00 anfie

recorded data g@reggﬁqeﬁ%mmﬁf@m%gﬂ, gnit 2 controls overall
operation of the data recording [or re- produm ng apparatus. Al so,

as data 8k ecor G@‘eréﬁ‘Ffdﬁqubﬁm? E‘}Slrf’dlfﬁ'b‘@& TEGA5HNE PrEnTTIdAES igpHt &0 the write-

recordi ng nedi Uﬁﬂelt&ﬁrdnﬁélﬂecﬁ@ﬂﬂ@@ﬁoﬂi@mbstzn&Elﬁﬂ&l?%e&ﬂn&tﬂ(ﬂﬂ& 2 gecdidk the
records the up datﬁd TDEL on the VWIClIEH ?Fﬁ E) cordi.n I um 100 and
records a TDDS"“¥b %F‘h‘hﬁé"nﬁ%i’?ﬂaé"r‘wf 1 G P ERdy ?1 Wigadocat i on

of the updat edperfdeins a merifpafiEBiie opdratioaly veify fheredonigd dad.ect
TANAOETEk Wt | Sl 1 RAUEITfld debe 1R AR08 p N8, GOBE O

unit 2 ur poseé co € updat ed
TDFL and TADS @mletmn@f singld dajatecmdm t Ieedaterrpeoadingranal/or eapordudingapparatus

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 updaled TDFEL in the TDMA, and records the TDDS including the
pointer information indicating the location where the updated TDFL is recorded in the
TDMA.

[65] FIG. 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 smalilest unit of data that can be physically
recorded on a disc at a time. In general, at least one sector constiftes 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
medi um 100 is initialized for use. Thereafter, if new user data is
recorded, defect managenent is perfornmed again, the control unit 2
creates a new updated TDFL including |ogation information of new
defective clusters and | ocation information of replacenent clusters
corresponding to the new defective clusters in the TDFL stored in the
menory 3, records the updated TDFL in the TDVA and records pointer

i nfor mati on i ncieelakis Agpachef 2 Gexwhendahenresnonding focthe sedtoTB¢cordsd. An
recorded in theghfdMused B ndAndgl/biesl s&ftorrz@&aﬂé&ié ﬁlﬂ;sﬁaﬁéé‘férn%béﬂlﬁsm The

wite-once I’ECOI'dIn medi um 1 according to an’ enbodi nment

present i nvent i 8#cal Qfﬁs 4?‘:‘19%}“?8%5%8’ Wageﬁg‘tadéfl%% Hewystea %@ea?ﬁﬂ]}"é@n
reIor oduci ng EPG st TiIRE8) N oSl éb gﬂ@act&nmlwbér|(lhmw1 sb@lgﬂ&ﬂ@m:dqeglczu Bector.
rel ation is a flowchar ustra

et hod ot Phcor di Ris eborbRins s Rerfabe o St o e RS of P t be
present invent |rmrde§1®ﬂeptddnded>ugmemﬂe-sﬁmmofdmgﬁh&mslomilhmg tlﬁdIaeSN,
write-once rec 0 t ta recordjn
and/ or repr odugllrl nlé asgg’?ggmt?{%fu'&l'%Da{%?(zéglgie%%ts?nsa&gntpg%r?fea& apﬁlcgﬁ%ilgr to
use the write- onegsam éxaecdiding ereetiredwringdata, land Budsdire lomstids of thidatcesing thed
unit 2 reads t g
o um 100 and Shorae e Fany R Lot DG R Ml fet e SREANGNS
Thereafter, if 3EEfingigrdst esh%fnaa%@@ﬂdéé@caﬂ?ve'&ﬁrwaﬁagr%mﬁf@%r e i nput

to the vvr[sep ONCRefEa (CHIG 4, Pdinbidt 4 0Qr Hit@ﬁPe@aﬂﬂ%ﬁen6@Q£sﬁMb) In hbe
control unit 2 records the user data._on the cordin

medi um 100 in PFESEEEFAINEY & aea B HersiH e t-"\féfrpf‘ ag’feﬁ@?"s ite
operation to vehdwny tc wisich BENe deskqdattially fsidhedDUSNOgre assfgmedllﬁtaeremét ﬂﬁl
tinme interval r e f 0 etion.o

s: ngl la dat\z; re?ﬂfsgp ag?e'i:t%{ L‘ﬁtgﬁw aI rﬂgeg%%a%égas%ﬁoe% O lea%?ngg)ﬁ%rie?}s e spate
appar at us cr ea@s BaPXn@NfQI digeting aT@F-of bowsendat aep Amchawd@fltclﬁ afecgenaatedn
of new def ecti ug aGbyn! AthSushich ;lh%eatlls&%rla&é @ RO cOf ark BRls SAREHRDE if

clusters corresponding to the néw defective clusters, recor

updat ed TDFL |ﬁefﬁﬂé’emafeﬁﬁﬁr’#‘%g’ﬁé@Nﬁﬁ@jq’Db@“‘F?f‘@P’EI@IM@fePhe poi nt er

i nformat i@ i ndi CRieiugg dbiaes leOadd i@ letig dBtataha ARdatiRg td Pedatih®us

recorded in the T
recording mode or a random recording mode. In the continuous recording mode, the

user data is sequentially and continvously recorded. In the random recording mode, the
user data is not necessarily contimously 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. ¥ 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. K 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,



[65] FIG 4 is a diagramfor explaining in detail the creation of the
TDFL according to a verify-after-wite process. Here, data is
processed in units of either sectors or clusters. A sector is the
smal  est unit of data that can be managgd by a file systemof a
conputer or an application program A cluster is the smallest unit of
data that can be physically recorded on a disc at a tine. In general
at | east one sector constitutes a cluster. [66] A sector is

subdi vi ded i nt o-¢a 2skiest {3 andsareplagemgnigidcomoyponding todls defect Aaze gesignated In

10 sector is a tﬁ@@iﬁ?ﬂ@i@angﬁﬁﬁctm\??&mgﬁﬁ@m&@ fe%%fégﬁ@giréag the sector
is recorded. An address used to find éSI cal sector 1s called a

physi cal $&3tor niMFercqdinagud VFHQC‘*}"SBF’@&P“’Q ted gp tq the ynikEes @ f jppmination
used to nanage di&tré’cotdmécﬁﬁrahbﬂl 21 BY e@f&l@é gtﬂﬂeueaphshsﬂd@g&tme%am

Li kew se, aI0|ca rrber |sa ned tQ fhe |ogic
sector. [67] TH el aiatea terrog i e ah BLis domeioar e
the | ocation Ofdatbatta:bnﬂlﬂg frel/oregposdieal Wpﬂaﬁﬁtﬁd&&&dth@prebb&s TDFL etofed G

recording medi Yia I%.Ql%ol%sjl 7 Q‘D%E%% P%gfe I%cr%{} 1%]? Ir%'gl'onoo the dggggtﬁlpjg&gi‘f % Eh

of logical sectorsin’a’co
recording or reﬁpmﬁna@tenlgu&awtmaﬂ@ﬂum@mdﬂm!ammmﬂonhéﬂldaba

using the LSN. T«ﬂ:@méxﬁé at amgzh#@c&esagﬁ@ﬂ%me b&@&@#&%ﬁh@ Jﬁskﬁehg%;{@pped

by the control un|t according to eneration a

wher e dat B3 ecor dWrI?@D the pritesonce g pramer raediyrn {00 iy againdoaded into gsfetasecogling

usgr : ﬂat a area a@lﬂ']@r% ﬁ?ﬁﬂg%p@atﬁ@@fe@oﬁ‘tlﬁ'&@mt b?ea@h&egeelfouﬂﬁ}%o@w@ﬁf

an e spare ere’1s a i of physical segtors. (no

Shonn) t o whi o PaRs e Malesees Eoro e i 105 g roteaie Teadc Kot i

at | east one phlymarﬁB ’Eemhﬂer, mnﬂ:bhrecbbm&g\@éraubﬂﬁz sltzﬁﬁdsda‘ﬁer i r@&ﬁib@ﬁlﬁldiefe@t

repl acenent ar exce or defective eas of
I.% %a ‘g él'?d’mf%decl% tﬁe same gf)ﬁaf{'le 18?01' g 8})%%0&%{1

the user data areag‘e,&-lell s are g
al t hough tHMe physlﬂc'@erm on themetording dpegtioa#2, yerificationnafer teherdigobthe n

size, 11 deleclhidaliofsRht AERGTALELE ABRRTENhL, ddfihihE 4DerOM

different. [69] The user data 1S recor t he user data area

accordi ng to a CewePPRliRg FeplaceEspia#h gndrirse é?ﬂﬁlatﬁ%trﬁf&ﬁrﬁeé@@?@&@%ﬂe#z
In the conti nuwem&e& e B FodRind Hf/od Eocﬂ@ﬁg’:lapparaﬁl@&lé@teé liPdnk YreHBok

continuously r d. | the ran e user data is
not necessaril 3%3{51@ T@E%Ygeﬁ’fs%ﬁﬁg WQ%Pe‘I’?G‘l‘?Pe‘HfOHPatWBr?Hgﬁ
t hrough 0 indi dafeets é#hkid maasomﬁnmmfmhamm\oemeprm:ﬁmaus#artdeatsm&expamd)n

is perfor T, r u rat.us
records tﬁgﬁuser O%Qt gﬁ]iu%ﬁ{t ea£l g%engpq&?g‘g%‘gdﬁ& Fhes goaﬁg $ %P%d)ﬁ%r%%’flgf
reproduci ng appldefectiverchsigrsmy theowiitienes weqrdiog melismuAf is inclelad i thnfirst
verifies if theoussbe ﬁletmmsar{d%&ﬁgﬁﬂfd?ﬂsm df¥e e nt%1 gtg{i%gﬁ sPﬁndmg

generated. If a cluster where a ect 1Is gene

cluster is idefR thedefgetivs clysigsricinclded in thg secopd @Fﬂ'anrt ef tbre@lpﬁﬁaré@ aejaspect gf
def ective areaghit erﬁbodnﬁedﬂ ejl@matfﬁﬁs ofdle &R ¢iikstdrd 62 reflaceinéid clblesare t he
dat a recordi ng. %g %FSI% ﬁtc g tgp ratus r i tfes the. user at a
‘recorded in th&® dping G st sepfqzs ofghe defestive clgsters prreplacement
area B wher e t bhstaseHowbatathi $ocatoms iof the ﬂeﬂem\ﬂehnsugnair eglad&ment clusters may

0P The dat a r BeBbied SERERSNEGIELELAR tifsellSor Rl Rreblie ey e
st ert of the umlacermnealuaeram usipg inflicesindifatingehadefocti viatlestdrs onrepl asechent
normal ly or if ;. fa c%lh%togﬁ&%%%%ﬁ]gn?\fﬂﬁ on. €ast one cluster where a

defect is generate east one cluster is designated

as a def elddl #2. IRFfoﬁ@g bagko Hnheoncatse TDElds creatpdegs|datsaibed oy the control

gg rres go]pdi ?g Lt  RRofke tiRGleattd TOF A8 84 18R RLRDIusE 8Pme THMA End\RtiFeARE A
a detectl V?echrdgg TDF%(%peration 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).



i.e., a defect #3, and a replacenent #3 corresponding to the defect
#3 are designated. In the unit area @, no defects are found and
there are no defective areas. [72] After recording and verification
are conpleted up to the unit area , if foerm nation of a recording
operation #118 expected (e.g., if a user pushes an eject button or
recordi ng of the user data assigned to the recordi ng operation #1 is
conpl et ed the data recording and/ or roduci ng apparatus creates,
in the pr&ous T'MGW}@G‘?@PP@F@% -a@er- BDRDrecoming sk p@v beocat i on
i nformation of degt%g@f ects #1 through #3 that are generated in the
unit area t hr ough , an | ocatjon information of the replacenents
#1 thr ougE?823 cor‘lai E?rf’d‘il‘ﬁ’tj gxglﬁgmg(g?rg&agter#’lib%;egggwg#g:ordgqgem an
lupdg.t Sd [ 73] h\ﬂhg;admﬁt mdd@eﬁﬁm&&ﬁphdt@&ggﬁﬂhwmu&@@mbmbﬂme
oaded into the _data recor ro uci,n ratus, e .
control unit 2 FERanERIH PO HRFY SheteRh el spht R ity f cirers s
wWrite-once recaoeabrded imedDNA, ﬂ&(bn&nd‘[!ﬂlasmoﬂdh@arrdﬁh&x?ﬁﬂﬁhd #1 in the
menory 3. BBEer eafﬁ n:in% H863%6, e %eq)lf dgbreergl]\ﬁ%rss Ba{tﬁm%a tgrgttc"ﬂiste

recorded def ec agenerit 1S orne
recor di ng oper 2Pgregond clupia] 230nan§ltaﬁb¥d oloster<2S0, mdﬂWéfDﬁcl@mﬁpﬂdgim the

operation #2, \gkd bilGat b e $eSified. %%%Qkuﬁgf ﬁllfglz vEdE: H&?fg it 19@étfﬁlmin%d that a

per f or med fromupit area 't hroug , | and #5

and cor r espondidifeiieging the S%p@n%ﬁast%r@g{@ea:@gp@#a@a&fecqﬁ\@qdép thehe

recor gi Ng oper akdodd clfster BB0ieWHingt @%,chfsd@ﬁzmreﬂt th ﬁiéqmzulélﬂsttﬁ ng6. A fter yer

r epr oduci ng app, ratus ate i.p.the pre st or e

menory 3, a T Vﬂg‘? ﬁt?f?Z?’i "E’Itll |dﬁFB'FJHE‘i Q?‘B‘r‘i‘ fﬁ@%@f‘gﬁ?‘g’ﬂﬁﬁe and

#5 and | ocatio ralusnaf i0metording of the H@Reﬁtemmam poihtaiiaforiatian mdicating

updat ed. . [ 75] e%caﬁoﬁs Jf 'ﬂfetcﬁl.ﬁfe?ss n ?1 }é reclgll':d'ed 1sR1ﬁ l&fe &‘BDE‘ G
of a dl fective ¢ e cwri

5, location informatron ( usters on &-once
recordi ng medi amd ‘il@@'% ip rreprderbin thenIPMA. Ak phis tiree Khgrpeintdr infpranaliQFincluden d

| ocation infor ?Bﬁ]le%nélf:atﬁl B{eal&%ﬂ&ﬁtof Hetrbi@hSier 910 8 Bférlﬁgkd"hausftr%%rj@@here

defective clusters I s |nc ined in the second col um of
an aspect of t @Pdclesihygiermerted durag inglahrerording ind ihedogpiip ok e gugter3dl er s

or repl acenent ugk Iaegs&h@c[e@ecw@lgee@ﬁ@ﬂ]stésgﬁg PSNs of respective first
sectors o he Jve cI sters .or ce sters.  Howev

the. L ocathe o Eﬁ%‘ﬁ i P er e WS RS etering Spitiieds Sy
be i ndicated usmhg:hﬁ&iiﬂs’f Gi prasep &otition. Amrdmtom@mmf ethiudiniet eftthe ve
Clysters or I eBlAGRIRAIGCE #P0RY fus (e P bDE GMLE OF. SBH SALDG B s

defective clus ers or replacenen ers accor 0 asp
t he inventi on. cjuyte]31Rapd then Meyifiedchs 2 syl @th%\’eﬂfiﬂ%@nilhlé dmmidsthat a

creat ,ed as des ﬁéfba%cﬁ?éﬁéﬁitedtjﬂ ﬁlecfﬁﬁtcfu@ier 10, ThlTIHEC RrelSrdel 6n £EL81eed
TDFL in at | east one cluster of TDMA and verifies the recorded

TDFL( oper at i onSX8§0330 apd then "églﬂdt A-‘b? f"'ﬁ‘H‘é"f\ﬂ@? Yerifigatiopdhis dptermynegethaat i ve
cluster is genaefaitedicasrand irctht Sdcidclidie 380, t’ﬂh&s ﬁmbmsreé&a@ndeé sedoh@

control unit 2 rew,jtes data rec d egtive ste

Coother olust oPuEF TS PR G b Ascbatp e EaSihe s s tinte g, A

enbodi nent s of verificafioneffileausDBE0, iHcH nielnengnm thit andafectie notesmarattkid 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 FIG. 6, the pointer information includes pointers
indicating the locations of the first cluster 310 and the third cluster 370 where no
defects are generated dﬁﬂng initial recording, and the location of the cluster 350 that

replaces the defective second cluster 330.



[78] FIG 6 is a view for explaining verify-after-TDFL recording
according to an enbodi nent of the present invention. According to the
shown enbodi nent of the present invention, when a TDFL whose size is
equal to that of a plurality of clusterig 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 including a first cluster 210,
a second cluster 230, and a third cluster 250, and the TDFL is
recorded [t he tHPet ilsimaiesaxemplaty pohnéa infermagipeindicating the loeation obthe t he

verification, "FDFLSacg&Hﬁrg% Mﬂpéc*ﬂéﬁth@ E&B@ﬁ%edu%n %@%ﬁie?fﬁfdrﬂlaﬁ&‘rﬁshmn
second cluster 230. Therefore, Fa recorded in"the second

cluster 230 is P& BircdHes %P%{nfellS&éQ 6130,2?@4%%6 fafa rererding pRforrRSeing
250. After ver igppGaxin @QuﬁtlammC&Bmé BDFE Tk clivdterk by teprod@infyf the fifted Mat
a defect is not ener ted, 'ﬁp g ter g cor di ng, of t TDFL
is termnated & ng“'} 0 r‘?ﬁﬁ ioclaﬂ‘ﬁﬂsc? Fﬁeﬁfgf %gé%\f%ns of the
clusters [8&] whi cfﬂnttlneeﬂiﬁ)ﬁhmam anac @hﬂeﬂpmﬂen omamm (nris aﬂmtegéala&gmdmm
the TDDS is reclqggﬁgas a’llz%'aF 4%— aﬁ.l tthtg: h&ﬁtte%]myemau I ig Rl Oe,[dr? H’le

informati on inclu ornters’ i ocalons |rs
cluster 210 an@ﬂtehsomihlthqulall)&m%ﬂeszmpmwtenefonmt@aﬁ@magnaﬂlelogmmthed

during initial 1regorRlcARf EeF&dib?&l@EaluBHo[E’i I&%o&&lﬁ%t&t a%Z%tQat

repl aces the defectlve second ust er I's a view for
expl ai ni ng ver iPrsfeckipn Eformation, padtlgpation gnch{%rcs&edm ﬁ@nathen afrﬂﬁph@rarea assigned to
enbodi ment of fGlaaapsRsent i nvention. According to the shown

enmbodi rren f th res a TDFL has. a size ,of

oot er e (83he ToRBRrEe RO o e ppofie Starnagoh rarng fasjocation
verified. As aof tha TIFLY fhe (T Sv/houll kivayd erecdrdediatiedad DAL tsadedrdedl  a
defect is Qf)t geng datscrﬁ:ed otvg,gagf&cl) r %tofchg Elte%%d 1d0aé>8 tﬁs%r record?

recor ded En a secon en veri resu
t he veri fi cati diPFL; the T®Flaar berienerded wigh high wéfihdlity by ve@@mengahedemfm- t he

second ol ust er «Rd0ud BikSaioh aicELrebGARE dPlo DELNa ARGRAM G sy 330

is rewitten in a cluster next to t ctive seco ter
330. After ver RRothaclusisr e defegtive cligicris ommated. Also; whap afiefest igReReERIgdh at

a defect is nolm@enedadifgof e THEL Wnlisdati rest?bd i thEefective chikPisd@drded a
third cluster 370 d verified, After verlflcthn

cluster 370, ifo3TePRcempal gpsieringfednlreteopdimg the snire, ﬁ%g{ﬁ@%‘l&éam 3,
recordi ng of t eopEfkbn Sssathe pointat webrmativa ipditating thellsdhtonyef closters in which

i ndi cating the t | ust recorded
is included i nd{eﬂﬁf’éfﬁ%%sc % Frﬁw‘ﬁ %fjgdlrnecor]abg ﬁ'ﬁﬁTﬁ ecoﬁgaglmn
the enbodi ment tefTINEA. ’Shusuhg posritie torcongefverthenttorage Spmllmdleg'wnt ers

I ndi cati g{gsf he | %ﬂﬁeih%‘& Eﬁﬁxs ?dr‘i* ocﬁ&H@ﬁu@er%i%@d?ﬂn% {beantembﬁﬂment of

cluster 370 where no defects are erated during init recordi ng,
and the |ocati &?Weqtﬁ%veeﬁl%‘t’lgﬁ’% 9 despEiedy epl aces t he def ective

second clpgsft er 33fhe apadathsibl repldduciry thd TIUBL ik @ dR¥%QERIEKY/2nBREREREIng
i nformation indi catl n thelﬁc?gj'; on of .t he TDFL .,accordi.n RB%EI

aspect of the PPRIGEH ONGYEL: i %Pé’?rafuﬁif?ftrﬁ’é?‘g‘ﬁﬂég’ﬁ iha
FI G 8 i ncl udesepkodpaionioalysappa@ius A recadids/4abing Thie 1 dit the tentrol whitDmay

and/ or reprodu a equentially records the TDFL in k
clusters by re(é‘%lggﬁlg‘?‘%atﬁh@d‘%ﬁ nter information shown in HG 8, and
the | ocatléhs of HBE ik adlowdailusyatingtihe wetheod of rg@pdubing thE)Pérm(Judmgm
an nth cl UStergj?&hﬂ%ﬁﬁcggfofﬁggmlgzhvéﬂmhsAﬁ{b o‘%glﬁiwnrnmg'd&%nﬁ£ theﬂ- to

k) has a size ol nter ormation is Included
in the TDDS. | ﬂleomrﬁerpn%msdmg Fhedi mw&wjﬁéguqehéat@&erﬁ%ﬁla and the TDDS

i nformation i ngicGadokded abddfdihPRakd QOMQT dekdired BFdve id 10dRH TR 0 Qar@ RecBrding
recordabl e Ioca on of .a wite condition test area, wite protection

i nf ormati on, PTAERIPUEIE AR S, e sentiokpjt fagriogms @F“aéizﬂé‘ﬁaﬁfb"fﬁ?fé%“se
assigned to a dx%tvmtab@@ redofBhg Bediat 360, ThethdRRdss baid dEltaireuredir tdeend

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 genergted 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 FIG 3, in_operation S550 the pointer information

i ndi cating t he PeEding BKUBFl0@| usters in which the TDFL i s recorded

normal | 'y [gg]i ncl ubgshrticiiat, After thiApda@@ dDIIIGs 16 At rERC AiABGnfofnitidg
TDVA. Thus, it .|% os?ﬁegl et ogcftgnservg tﬁer_stor,a e space in the TAVA
[85] A nethod df Cﬁ’ﬂé pegion ofthe wndatsg TOFRJs ehtainedram Be updatidng to an
embodi ment of (TEDHopSstn S60G)ETd winty ihforii@ion licdesCiht Restion[oB8k uidesd
an 1 opr oduci g I IS EHERIT ER 3. Lowever . i the appar atus
for reproffdti ng tigcentEtonrel wnirdxme obitaint frommthe pbipteajmfermatiamst)ic lobaions of
recordi ng/ r eadi i j : . m dat a
Feading. (87 e uekghberd 4@ RRADNTEIN fbral Pl o oY LM BETDRLE
reproduci ng t haccppieg imthe sluglersgit readsthe eprstsd (TiAFR(operation S6 4P eBhervpntrol unit
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are recorded adsit H 1p Gierananpf il cored prib grndlisssly Eepradugdgeridaa o
the data recor diddgiedndtirwitephederdify ApEah A0WFith tehfercd W th@TDDRhid 2
perfornms initi afl(g%fﬁ—gﬁtll (6368. Idg order .to use the wite-once recording
medi um 100. In LA MHEEY ¢ dat a reqiiired for use and
managenment90bf t heTharir¢sentameetionedsradin heinpbonanmd kO Gomsutereedalile onfed ine

write-once 14 cﬁﬁgﬁgﬂkgﬁgﬁgggo CF]'IQLOCIIIIHL%L c&rﬂ?&&rrédtdgﬁig ?ercorg.lﬁifgsanferdi&he

updated TDDS is cated read, pointer Information in I'ng the
| ocati on of t héwiigeralddndsofrecprlingigspparafasgs in wiich ¢nsa thpfdan befread by a

TDDS( oper at i on C&QDEQAP sydtBh it ShcH d&h@ﬁtz@&a@@w@éﬂé hB8la sﬁamsdm,qa&ﬂaon

bggas t he strﬁcture shown 1 n Fi . [89] Since the
control unit 2% {IASCUC2G, Henpy disks ard ontisal slatagtorags. and Fanssussion yigs
OL cl ust er s whefigiet Wves) pda tiRdnitidet. A, he 6ahsifs raddabla et mddimah B&
the TDFL is re TDFL

orded.in the clusters, it reads the dat ed
(omer ot i on’ SeadrtHfd gt Forfputit b Shs splnd €l T el 88 isoBPare TorL
that are read feadabl¢ bmslegwantbe-smrddharemand exagutnedohi adecdB@lized fashien.menor y

3. Th | i1 . f.
Che e it bhoe 1 oxdddpellf 0 BCRTR i B LRAAS: HB Bleslf el BRI 300
TDFL stored i ninmeltipefmesofnedinig)whitha HpMddato herppaseriedincpding wiirblpe

i npl enent ed as ogRAPMEAL (LEPATN.R, DYBER), [N RHPHLEE fsbéha@@iﬁ-ﬁ/wsg%di ng
nmedi um The co tﬁé@r dabl e recordlarrég?tnedl uminclines all Kkinds of
| -

recordi ng appa dreticand maghgto-optirah@edia 254 Bext gereripy PYPs
system i s st or egth aSBalaycdispuidedsnce@ailiaill discs goong BpvRdi a are ROM

RAM CD- ic.tape, fl di. sk d optical data st ,

and trandnfss! on DIk AP erogts of g Besh o on Fun Sty 41"

conput er r eadal¢seribalciy maild e ppitciatedcanthise skitled it drediatachoiges maynipuhete

syst ems CO””ecﬁfﬂis%h%o&m%ﬁémrﬁtc%B&ﬁﬁ frordi Y 5&@1 Egl?udﬁﬂit%f&%%m%ﬂ.”
n q 1’280 T ashi on.

be stored thereon a executed In" a centr
the scope of which is defined in the claims and their equivalents.

of the updated [




[91] Additionally, it is understood that the nethod of the present
invention may be used in nultiple types of nedia in which a TDVA is
to be conserved, including witable optical nedia (such as CD-R
DVD-R), rewitable nmedia (such as COOR'W DVDR'W DVD-RAM, magnetic
and magnet o-opti cal nedia, and next generation DVDs such as Bl uray
di scs, advanced optical discs (AODs), 1£-DVD. [92] Although a few
enbodi nents of the present invention have been shown and descri bed,
it would be appreciated by those skilled in the art that changes may
be made in this enbodi ment without €dplmsing fromthe principles and
spirit of the invention, the scope of which is defined in the clains

and their equivalents. 15 Clains Wiat is clained is: 1. A
met hod of Weatdy clainmgd &:t enporary defect list for defect nmanagenent in
a wite-once recording nmedium the method conpri sing: recordi ng

the tenporary defect list which is created while data is recorded on

the wite-oncelr eCOAdmdmg;drmehcummgaanémmWiaeﬁamffose&edtﬂﬁaﬁgeﬁmnt ina
i nformation, of def ecél ve Sata and pI acenent data corresponding to

the def ect /& OBeETECOR ”PP%‘F Praatle msthe 8?‘8%‘?% of a tenporary disc

nmanagenment ar egceidi é@qmw&t nﬁwcﬁlzmeamdwmdaﬁnsﬂrey&aécfaﬂ g if
a defect is detecte |n t e at | east one cluster; when t he

def ect is YHE¢ eecteeracorfhn% medigp, Indyehichsempapssdecation infopmation of Hefeet®hpor ar y
defect |i fhtalafid FePEREAGH dath e&%sﬁhn@mgdaﬁh% dERERAS, thit fehie ofd cLhBR Sk 4 ONE
cluster in which ' the defect is detected in a rep 1 acement cl uster of

t he t enporf@PBPIHY disc mamagBsRreaf dig wriiprgnee recorchreg:@ﬁdwrnganﬁdmfym ifa

i nfor mat i @Rk 8lediddCh SRl L8R8 chO8alion of the replacenent cluster in
the tenporary di sc nanagenent area of the wite-once recording

medi um whenthe defestivdptasteddn tie at east oireqlusten in Wiich Safrstreryyy def ect
l'ist incl ldgféét s ﬁ%c'o%? r@éo?&ﬂ?&zité)ﬁc&}ﬁecf ﬂ?ﬁlcda? ie%&to*\éf au&érqﬁ Whlcn 3

| ocation information o he replacenent cluster repl acenent of

t he def ectdefget igflsfentadrin a replacement ciphigr efshhicnpertryclissinmanageneinbared; and n t he
recordi ng and

tenporary def e}éet% bid nlg ? ﬂfnge‘? 21 of&rrrgf agglgrhﬁgg@g(%%e3?Q%L§0%h°fllﬂe%lf lack %ntone
cl uster anhFSKﬂh@tthﬁaﬂempmrydéﬁcemafg@ngm eittheiwiin- mh@reaqrdﬂngasﬂmone

cluster is verified. 4. The nmethod of claim1, wherein the
pointer information is included in a tenporary disc definition
stncture (TDDS}. The method of claim 1, wherein the termporary defect list includes location

information of the defective cluster and location information of the replacement cluster

for replacement of the defective cluster.

3. The method of claim 1, wherein in the recording and verification of the
temporary defect list, the temporary defect list is completely recorded in the at least one

cluster and whether the defect is generated in the at least one cluster is verified.

4. The method of claim 1, wherein the pointer information is included in a

temporary disc definition structure (TDDS).

5. The method of claim 4, wherein the temporary defect list and the
temporary disc definition structure (TDDS) are recorded in a temporary disc management

area (TDMA) provided on the write-once recording medium.



5. The method of claim4, wherein the tenporary defect list and the
tenporary disc definition structure (TDDS) are recorded in a
tenporary di sc managenent area (TDMA) provided on the wite-once

recordi ng medium 16 6. A nethod of reading a tenporary defect
list recorded on a wite-once recording nmediumfor defect nmanagenent,
t he met hod conpri si ng: obt ai ni ngs poi nter information indicating

a location of a replacenent cluster froma tenporary di sc nanagenent
area of the wite-once recording nmedium the replacenent cluster
conprising data recorded in at |east one cluster in which a defect is

det ect ed from he ah o @RlorAIBinE S SFarl BerdlhGoRrdATANAHY oSS ect

list is recorded, an tenporary ist conprising location
i nf or mat i geroudinglatdiumifordedhat manegemensphomethedtonthaisiagcor r espondi ng to
t he defective ; : ¥ :

the terporary Sorag il nfumGEERELRE AboldBRSts SPRSIUR B Il £
def ect | i s¢mpoamydisdimagagementrecapditetvaite-ondearevedingpmedium, the replacdihent
met hod of cﬁs%hgegng{riswg?a Icho%cﬁg Ilrp gll&gteorﬂﬁ Icﬁ%t 1{ iﬁaﬁ;hlticgln

dj cate
| ocation O St ‘one cl uster Wwher 8 r?pdg eé’{rlys/ gg‘%%%{mrﬁ st

i S recor deltk at least one Blustthia whthraempdraryldafeenligs is vdrerded,rand the t@mporirer
informatiagn.s rately indj..cates the l.qcation of each clu r.

o The e hE B Rt i e e AaRbe Br9 ~bPRB AL nol udes
| ocati on icofrespomdingon tlof defected ded; e Ccl uster and | ocation information
of a replacenent cluster for replacengnt of the defective, cluster.
10. “The: et hod™SFSEIEaF 7P OOGHEDE o HES (SBPHEBFoFH O FRIFTOHoS

i ncl uded irghdingltipmparaly ddfesclistabiondihg BhSpdinted ifoemAtibhDS) . 11.

The nethod of claim 10, wherein the tenporary defect list and the
tenporary disc definition structure (TDDS) are recorded in a

tenporary di sc7nmanapgikahoddfeRirh MR iR Yores iffindaien Whickies #nce
recordi ng, medi urP ..
location of the at least one cluster where the temporary defect list is recorded.

8. The method of claim 7, wherein the pointer information separately

indicates the location of each cluster.

9. The method of claim 6, wherein the temporary defect list includes location
information of a defective cluster and location information of a replacement cluster for

replacement of the defective cluster.

10.  The method of claim 6, wherein the pointer information is included in a

temporary disc definition structure (TDDS).

11.  The method of claim 10, wherein the temporary defect list and the
temporary disc definition structure (TDDS) are recorded in a temporary disc management

- area (TDMA) provided on the write-once recording medium.



