Description METHOD OF RECORDI NG AND/ OR REPRODUCI NG TEMPORARY DEFECT
LI ST, RECORDI NG AND/ OR RE- PRODUCI NG APPARATUS, AND WRI TE- ONCE
RECORDI NG MEDI UM Technical Field [1] The present invention relates to
a wite-once recording nedium and nore par- ticularly, to a nethod
of recording a tenporary defect list on a wite-once recording

medi um a method of reproducing the tenporary defect list, an
apparatus for recording and/or rﬂﬁs];mlptﬂgn he tenporary defect
list, and the wite-once recording nedium _ Background Art [2] Defect
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(4] The linear replacement and slipping replacement methods have been mainly
applied (o 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



[7] During a predetermned time interval when data is being recorded,
or after conpletion of single data recording, the data recording
and/ or reproduci ng apparatus creates a2tenporary defect |ist
(hereinafter referred to as a TDFL) containing location information
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producing apparatus for the purpose of reproducing the user data, the data recording

and/or reproducing apparatus first accesses the TDMA, obtains the pointer information
indicating the location where the updated TDFL is recorded, and obtains the updated
TDFL. The data recording and/or reproducing apparatus can then reproduce the user
data without error by referring to the updated TDFL.

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

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



operation is performed and the TDFL is rewitten in other clusters if
a defective cluster is generated. However, the TDVA is snaller than
the data area and the anount of data t&at can be stored in the TDVA
is not |arge. Accordingly, when defect managenent is perforned for
the TDFL according to the related art, the TDVA is quickly used up.
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bl ock di agramrB‘i’c’r ing 8t the HE+ di ng and/ or reproduci ng appar at us
according to an enbodi ment of the Adeagagecusveiffécs; [18] FIG 3 is a

f1 owchar | lTustrating a method of recordin TDFL according to an
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verify-after- Vg I lCl.l]aP a ven?y-éfter—wnte process is performed during recording of the TDFL and
the TDEL is rewritten in another cluster if a defective cluster is generated. Thus, the
TDFL can be recorded with high reliability. Here, when a defect is generated during
recording of the TDFL, data recorded in a defective cluster is rewritten in a re-
placement cluster instead of re-recording the entire TDFL, the pointer information
indicating the locations of the clusters where the TDFL is recorded normally is
included in the TDDS, and the TDDS is recorded in the TDMA. Thus, the space for
the TDMA is not used up quickly.

Description of Drawings

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

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

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

embodiment of the present invention;



[20] FIG 5 illustrates an exenplary TDFL; [21] MG 6 is a diagram
for explaining 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 recording process according to an
enbodi ment of the present invention; [23] FIG 8 illustrates
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[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 1o 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;
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[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.



tenporary disc definition structure may be recorded in a tenporary
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the tenporary mefiechdd losdtion snforgiod efl 2 d¢iddt]velchistee et Ideative infotratan of a
aspect of the gesenh LONENHL Ahckiity LEARALALNCARGRE! |1t incl udes

| ocation infor ion O rve ¢ er o € user data area
where a Hdiéf ect Imsacgendencatved aaradpdcbofzthé presdanhingentioni tha poihtea information is

repl acement cl; a&%&ﬁ Efﬁ]%rafrﬁﬁfsg a&iffod SHuctufe Hé %&‘;HB%&% d&%ct{h%t and the

defective cl us accor dance WI
present i nventtﬁmmrawkmsoeieﬁhmon@tlrm.tranwdbefrmtdeﬂmsit tarrsaoraescdnsdmnagamant

least one cl ustafpBliadd\sh e WHL-Bh (Hoidind BRAGHMENt area, if a

[46] According to another embodiment of the present invention, there is provided a

write-once recording medium including at least one user data area [or recording user
data; at least one spare area for replacement when a defect is generated in the user data
area; and at Icast one temporary disc management area for recording a temporary
defect list for defect management and pointer information indicating a location of at
least one cluster in which the temporary defect list is recorded.

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

placement of the defective cluster.



defect is generated in the at |east one cluster and data is recorded
in another cluster, the pointer information includes |ocation
information of the other cluster instead of the defective cluster.
The pointer information may be included in a tenporary disc
definition structure. Mdde for Invention [49] Reference will now be
made in detail to the enbodi ments of the present invention, exanples
of whi chl48t e i || Iisaceerdansewithian aspecteffiaprgseatinygeminn nykile the mporry fefect

reference numafsplsSedofledlin hiedsP8nd drRerr BERE Sorkr} dR GNREEemehb Brea, if a
enbodi nents are described below to explain the present invention b

. . . y
referring to tdect isgapeaated g atfeast one qlysiorand dateds reqnsdeship grqthgrsltster. ghe

wite-once reGRiftMefoRReHIAThARRs AEdhRBmAtthn IR GludRPinsRhd bitGe
present inventjon. The wite-qgnce recording nedium 100 shown in FIG

| has a si ngl glefestivy disief Thgppnerafarapien By kaigcinpddp & emporgidiEcar ea,
and a | ead- oWfefigfi®astrichiks. | N the lead-in area, a di sc nmanagenent
area 1 (DMVA 1), a disc managenent ( ., a primry
temporary di sc managenent area (Tlﬁﬂﬁ‘i" jb{ivr %’@Gﬂdl tion test area,
and a driggp i nf ORERENEOWAINRN HRIBadlif Ut th the Bmb&BmERE of AL Brscrd i BRI,
area 1 and a spare gée];l 2 fo repl acenent of defectjve usters
generated in &% s glaphich pre dllustrated dn. (I ASGARPRBIRS VavRes ndeirdtlkeyat a
?Bﬁ/& g; e gr ngéﬁﬁbncé funtdpds Jre;ﬁ@;do ﬁlétlii@regﬁm‘lsn% titoShoul T MRagE >~ B gﬁztg Q&A %DFL
and a dj sc. enment _area . are proqvided.
St a1 onpor arsbEs gy Fh P SR T ERTA® (oRBIFLA t 0 as
?‘DDEDD'S) [5?] g r ecﬂﬂmgui:)slﬁafemle@frwm Yof fIEM%eam réd@]?diﬁ Heditar)0 Eddhlingl (e
i ncludes recordable. |ocation information of the wite.co i on
test area, wridPE™PgRigIeaLes ‘hﬁpﬁe?ﬁ‘]&%?‘f%nﬁ%ﬂﬂ‘er%‘&%{‘?cwl%ﬁa?dd‘@ 2&%‘0“’“
i nformati on ofin A& 19agk eingle@asrding iferinclading ghied-id gred, haladadrér, atda leain
particular, in_an aspect of this enbodinent, the TDDS i ncl udes
poi nter infor Bt i ndicating the location of the TDFL. The TDDS and
the poitier i nfbrth@tcadin araaliachic mgnhagdrecrt acatl i(DM 1), b ldésc hknhgantent arbe2

d i bed i ' |ater. [53] The TDFL t h first.

e e " BN PR e PRl R 3 fin s

exhaust ed, t heréhDiid sdrilvetihiformiididl sa¢acare prooiddédn e dahearess acparciancy 1 ThVA.
a_area ma

The secondary JDMA Cf] qudep ei: e h e ec;[ Se BusEr crted o udd? tbgrea a

2551 gned accorHitAEa 18 GE B R EATeoR e B e EmAaaFy Oy weatydiee

recordi ng and/secondery TMAuaidthe agppdatataies aregaodded dn thadaleunaras ardisr a

e et v Sy TP T PSP RPN POV b

the wite2bnce r AL agl ateohiporaryldife desinktmadeobtum leerdihefted atfarradgoas ali ng

and/ TDDS) are recorded in the primary TDMA and the secondary TDMA. The TDDS
includes recordable location information of the write condition test arca, 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 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



or reproduci ng apparatus such as that shown in FIG 2, the data
recording and/or re- producing apparatus perforns initialization in
order to use the wite-once recording &edium 100. In other words,
the data recordi ng and/ or reproduci ng apparatus reads in- formation
recorded in the |lead-in area and/or |ead-out area and determ nes how
to nmanage the wite-once recording nmedi um 100 and record data on or
reproduce dat a™€4¢iBm the write-once recording medi um 100. As the

amount ofs4flat a r emRLARIwHR-JNE rechRB thétidh €00 RN6Hded idi®ad dtdtredFBRg and/
increases, the tinme required for the data recordi ng, and

/ or
repr oduci ng apdFRIPHSIngSPparalyasush pythatshown 5y dfng the dgterseordingandier re-

process after prb&ﬁin\gﬁahﬁﬁatﬁﬁﬁ@fdrﬁ@ Hi 1R et dTEd okt dDke e WRRMRAEE RL&@in
i ncreases. To solve this and/or. other praoblens, the concepts of the

TDDS and t he TRRYUEIR0IRPHSHYRES (g &3 repordmear/ opPEducifpREats feads in-

write-once recRfine reRedddTh #H0ed Sinfakdaaintio Rad-bii€arddrld deffdinkdRowl10DS
are updated and recqrded in the TDVA Aftﬁsﬁ) tgl%_wr e-once regu%r i ng
medi um 100 i s PRHEE euritepaeticRFine MpgHEt K appEecorh{ptapipg rgprgduce data

recorded as a frélffRotritcionte tc¥ldinganddian TG A s @RS driivint OMa8d febistliat i@ the
I e R [
write-once recoudfbr igpromcing appeucidprddare fopd Rdordbg dr fepdduatiiddradesSaftedr
S SRR ol Sl e e SRS BT
of a data rec I i i
enbodij_ment m(‘j /dﬂiﬁ& gwtﬁaﬁs]d thel JoMedpts oithe ’RBDSFalﬁdlﬂﬁ’mJﬂJ:dr&ntrdZ)ghwfeﬁle dat a
recordin nd/ or _r epr oduci apparatus includes a.re i I i
e MBsiont roi SRiorSs, B RRRSh BleShc Bolte Bl T8 5 Rl s T
medi um 100 hasandhie TRDS asd vipdatedagd agordedd e TDBAONC Eer tIeC0ri@icnge reeckd
havi ng the si Erﬁ' rﬁﬁﬁr%l ngpﬂ?aﬁler .S olwn in 5))?}‘ 1. iﬁj The e
recordi ng/ rea %@‘“B ST %:e(ﬁlr SAH G ‘Bjr‘iiatﬁﬂ gngb[ﬁ) %gecaﬁqega”om
the write-onadefecetigDFhyanieddismdefidioasaadtole (ODSPincmBiof dle DM AL hehrough
control unit 2 I?Jr'gnge ddatatgrecor.difnglmdtp \iﬁF f%ﬂrﬁ%[%defﬂ Bm t he
recorded data 1‘??0(—} 46 .m% §fneﬁl{338 F(%fi iLt For's sr]aII
operation of tthmuglad,ahe eci@rahicagecaniiigmedien 100 odue magrodppdinanupparitus tor
as data i s recorded. on and/ag%etlilecﬁlrm?gbl ed fromthe wite- once

anrt

recordi ng medi GA° Bl,g FETE 2 creates an updated TDFL,
records {ie¢ updakead igbblochdiaghae ofra daer reomding end/ockie pgpduvb appard@®, and
records a TDD i i nter .1 nfor ' i ngli ' h
ocation of o e A HRpRRinahetl e KB illoh KaiGhe PRGNS e gans
managenent . Wretarding aind/exmprodeting appirstus kst Edordingataditpeundioh &rcohirol
unit 2 may be a. r L&k, bur €O r

TOFL and. To0S ‘PHEE A Shncflon® 53 Wl e RS SOHENRE 100 b the Hife RIELE
medi um 100 ar ehs woiteechcie medohdingresaditm hgving éhre sidpde mecortlime dayceshowodr HiGag.

nedi um 1%@} I's ind l‘e@%ﬂéﬂﬁ%ﬂ'{s&?ég WSe1 relBRE 8% bF hnd/bf rePlotics &ta fakhand S

recorded, defect nmana
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



performed again, the control unit 2 creates a new updated TDFL
including location in- formation of new defective clusters and

| ocation informati on of replacenent clusters corresponding to the
new defective clusters in the TDFL stored in the nenory 3, records
the updated TDFL in the TDVA, and records pointer information
indicating the | ocation where the updated TDFL is recorded in_ the .
TDVA. [60] A riBedien 164 arestossddn tey menresy)S whenthiowiiicranse gqerinednesdign 4¢P is

medi um 100 acGfidiing fof ®e a hepdied ifRMuseH datd e rddbRIE HefdcPMERdgeMBat is
which is perforned by the data recordin and/ or reproduci ng{g&owi@ in

appar at us shovii¢riormegasab, thgjcpprel §pjt gereales @ mpydgdated TRFLdncyy

3. [61] HG 3 fofmaichloPWelabfectivel difstaradndNcatibRint&iaasn 6f repREiddt fgstéhe

TDFL according to an_ enbodi nent of the present Lnvent.i.on. 62&‘:‘9’

Al t hough not SIERFPORALNEfhe Jew wREeRtiYa rusirs Péb%FPELP@&%IBBﬁd'L‘% dm

_100t i S ! o?dec{ed}dirapth& Pﬁddi’@ﬁ’ﬂ)]ﬁ]@ﬁﬂhﬂﬁ‘%{({&ﬂﬂﬂ@écﬁ}c@@b&ﬂ?@ﬁfﬂﬂnﬁi@ﬁ%ﬁéagﬁg

Inittrall zatl on, I rtrorne N ordaer 0O us e -once recordin

medi um 100. |ﬁh%f%§feonvwa%,%eﬂlﬁéat%{ﬂ?%vs S S L e updat ed )

tTEFL ang@gFDf fr grmréth@i W&%cﬁdiﬁ@ﬁﬁl"m%?)ﬁﬁé ggterr@}ﬁb %be?c{ih@g Iaagi:cmst)@ a@srdt'mg
e rea an in the menory 3.. . Thereafter, user data

and a user dat'32p segs?fﬁm@t @mﬁﬁnaﬁl&eﬁtﬁEu\t/ﬁvflblstpﬁéowthbé-d%%%rewr ng

recordi ng medidudrol &prddi€ing appaesis shoel iSHGVR)will hbe be aarkiibdd it Adlhtioa to

records the Li_ﬁﬁl‘ data on the wite-once recording nedium 100 in

pr edet er m ned its and perfornms a verify-after-wite operation to

verify tfe]recor HEs 3dak Aowdhed illsttidinxghempthed ef feoidigdhd TDEL iatdoedivgio an
when data i s bei.ng.reco %ed or .after conpletion of single data
recording, t r?é‘*‘%ﬂ’gf‘%enﬁeé P e 4VEPES 1 epr oduci ng apparatus creat es
a new uppl ed TDRAltheghnai dhiowg il FIGAB, Wifeni thd wfiednce recofdinpamediah €00 isve
clusters and ig i forma[tij on Gc}]é]i relt%l acenment c

| ocat | usters .. .
Cor T eepond: ng PEai el dRieeating andor B RAREE PhuafisdtbRli oy s nsgformed
TDFL i n t he TDW&rdeanduse @eowdis-dnberedbmh g nlivme ( F0y It tder vaods) thercontrol unit 2

i nformation indi i n cat. ere, the updated TDFL i.s

ecor ded n t HEvE TRt ddnr i b RehTnd BRc BB Rl mediy 109 anc
detail the creaireothe edfadTFLTANEAITRARE O He ngntooy B verify-after-wite
process. either s or

re,d%ai processed in units of ctors or -
cl uster ST sect BrotBrhEeChar Fube vaihia® sy ogliesOfina et s ans
by a file systawe oorlingonglitre 100 fromarhoappbi shestm)othe powigd amt 2 Ae@rdssher
ISt he smal l e%}selu cﬂﬁa:[ onot?he %It@o%&%co(f\c?ﬂ%gl%di%yl%b (fr?élleéfet%ﬁ'rﬁﬁéﬁru%?tg agd' @
disc at a tine. 1n general, at 1eas ne sector ctonstitutes a
cluster. [66] parfosunt overifg-afubdiitiogedtiomoocafythy sicobd dget or and a
| ogi cal tor. Bnﬁfl %Q%ﬁ%ﬁ&@ﬁm%&l i€ it lal e@ dﬁtﬁ?&ﬁei%e&rﬂéé br é((jﬁb? re
dat a correspondi ng e sector is'recorded. An address used to
find the physiwalpldiesbsingls datalrtm@dling, p hy dita edcorligt amd/on mapberduci(PgNParatus
The 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



| ogi cal sector is a sector unit used to manage data in the file
systemor the application program Likew se, a |ogical sector nunber
(LSN) is assigned to the |ogical sectorio [67] The data recording
and/ or reproducing apparatus finds the |ocation of data to be
recorded or reproduced on the wite-once recording medi um 100 using
the PSN, manages all of the data in units of |ogical sectors in a

conput er or arscsiEpisiacREGeSH 2 dﬁﬁ%’d}e&‘rﬁaﬁt‘)‘?"rﬁe&o@ﬂ% rﬁ‘gthﬁrse"rt@'pﬁ BEoEphgn
data, and fi nd&id"ré%@uie@(%@flh@ rhe%yélm s&bdras &kl d pﬁﬂ%m $eohr nieer (PSN) The

rel ati onship between the LSN and the PSN i s, map by the control
unit 2 accor dlpalgaltsscta@ﬁéé@ct@réw&ﬂa%d rmapage 4t @dm fﬂéﬁym%tb&éﬁ)@!ﬁcamn

recordi ng st argrgerahbBkeRss, @néglmsé&)rlﬂﬁnb éLﬁNﬂﬁ%@ﬁ@ﬁd%ﬂﬁ%ng@%&t&r ea
and B denotes ‘a S are al ea, user ata area he spare

area B, tHére isThepg F‘%?Pﬂ‘%g %’FV% H%Pé‘i"i‘:%‘Pg apraradysstinds e locaighal dact‘bto be

whi ch PSNs ar eres@adiEstirb@bliitedss i Mo fe-ohdeecordify ARaGND0 ukifg @le HIRST
one physical sector unit. However, the LSNs are assigned to

repl acement arBaaseyall ofdhe dais m unis 851031‘:@1)(56@5’{5 1R & CORIBYIRIAT;a) @PRIjCaln of
the user data Iabgfanﬁoy\&ecﬁ@ﬂgezfr dﬂ@ Nl &naeithe [RGtGh dfaBdididta using the

al though the p sector an the |caI ctor are_the sane in
size, if def eéFlé%%nSB‘rPé’eB’éeﬁBFlﬁt Vagdge is mapped By trequirglniide

different. [ 69z]ccc'ﬁhﬁlgu5 aéfe&agteﬁeraﬁorr@aqud@dom Whéla@atdsedordiag @ady. ea A
accordin oac fﬁl nuou cor di nE m)dg or a rglggiom recor di ng ?D&Ig
In the ¢ |nuou NOch g Useh SR App3 R0 POCRUGT ARAATFY Ty
conti nuously rli%@f)cﬂa@ed‘ea Amntiiﬂllﬁe srp&recieermdB , lgeE ﬁiaq_gurmgle»f pgﬁg:al $SBEs (cﬂaﬁ a
i's not necessari contl recor | ecorae n
Uhrough 7o) HVEHP S S e SORAP AR ot AV pedoiaf st o
operation is pgiykiedlsedor urlitl Obwdiee thtal. SN &€ assihined tameplatsmene peathichagpare
appar atus records,the

ta i t it t dat

recording and/8f* ¥ 85‘}585'{5?2 Fiﬁ%gtggéé%éf’ﬁg'e :ﬂge'[rgfnﬁgqge[%? %%‘Jeg{:%%ts a%‘fg%f’?{éted'
u ][u t da][ eat ( C)Aﬁiﬁlfbswla[altgﬁglﬁ thef phiykieal yseor xld tls 1b§1caﬂe];emmfkedthﬁ@mﬁald stizegtf

a defect is,generate ec ner at e
< Tound, 1 he draaTeRercer gemted o ol A M B a FrBR St gtBefton | S
desi gnat g9 as a deé ewt dwme iseadded inehe usar dhef @ed Afdtcording shoventinmukiG. 4.

71] A the d di d/ t t

he user dat a TR ARASPhe FREORaF e g o0 s Mg RERAL a3
of the spare arseadd® Mepenmdib andeonnmiatsaf resordainin tht emdom relesdiggn aioécj the
as a repl a,f ﬁgel%tgli ééi%a} i3 6182( rbéce%arﬂﬁ &Pntm usfl r%gorhghe bu tslg gecgl%%&l at ﬂaﬁ'f%otnb%) uni t

area (c), Cin us returns to
the start of thiveghi@iindieateanif el)eaﬂndvhr@ra faréy&aftdr-vtrheopmﬁmndapfaformed

recor dedpaor mal | - .
cl ust er (I\—}/nbir e a g‘h? Elat{i I‘eicgrdg? agltaéqtr Iepro I.B% u@[éfaq?shreéorﬁst ﬁheas %tg gr?the unit
cluster is desirgndt € &k meatding @Udf#ﬂepﬂommpsms metmme to ths statyof the uait

replacenent #2, ¢ @ a§1§ %gx‘i’lﬂegigf‘@;e 'iJQertthﬁ 191%&%&1 #cﬁ-m'aﬁy QP%gE'éEt‘%g%ed%la?egl Fa

inthe unit area ctive
repl acement #3hetervdepondifen 1stg¢ncﬂa@ddeﬁognd th#:il@atée igidsntfredtae d defegtivet he

uni t area (r) o,fQ Af{ERLEnAEEad PHICLGIDGeh 1R!, G oBfebi MO 1HElGHH M8, 4.

ar eas.
[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,



[72] After recording and verification are conpleted up to the unit
area (r) , if termnation of a recording operation #1 is expected
(e.g., if-a user pushes an eject buttonitor recording of the user
data assigned to the recording operation #1 is conpleted), the data
recording and/or reproducing apparatus creates, in the previous TDFL

stored in the nenory 3, a TDFL #1 where Iocatlon i nformation_ of the
defects #1 t hrifghiohst #hand a mplacguput 3 cedespanding ta the fefastéid grelesignated. In

through (r), aﬂﬁ@uhi@%s@)mdm&fs@éfoqﬁd mdaha% afe,eno d@f@eﬁe@ﬁ@sss #1
t hrough #3 _correspondin e defects #1 rou% #3, are updat ed.
2

[73] WelZhe wr s i6e lf}gé'@SWﬁilﬁ*Fgmﬁ%éﬁe&ﬁmm@dll@ s vt agadR ol tgrappation

the data recor&‘a‘lﬁcor&ﬁgbﬁérat'i&lﬂﬂqgh‘)@ﬂeﬁﬁd?@@aff@tuh'e? puEﬁ'é@ af OREI ROk Bl T 2
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creates, In the S, store In.the a

where | ocati or?t 6‘? 19 2paralyfe the goni t%llﬂie%ﬂ%dh%eglﬂﬂfh ’E?E%‘BFF%FEE L

[ ln}‘ or {rat It on of#t ﬁ@mru%pwﬁt@&iﬁe@Lﬁes%ﬁflgmlﬂé%w%dwﬂﬂ@dm@lreaﬂﬁﬁmman the

i ustrates an exe ererrlng (0] ocat

| nf or mat | o of MERPTY UENIRpenes GECBTRRHEn {7 Pl dRe FERSFpetec
m?]gl um 100 i S mﬁ\&dguﬂad i perfonfed inrthé san@okdyne nﬁlféletré?iﬁrdﬁ@:bpﬁrz&igdfﬁlocat i on
I NT Or I'TB.t cenment.cluste corres I n 1o e ef ect e
truot orel P Pl TR RS, i b R e e oB A teBen anfirebGE oE e

of this enbodisardta 1stpbﬂoﬂn&ﬂatdnotnﬁt @rta Ghterolgh @G tahd thus,| desdearig and #5 and

repl acenent cl ust ers .are indi ca PSNs of .respecti Ve
Cobtors of t netrerine Ppeni-BOpER 18 Gp PP dedhid ARFERE Ei-otna tastion #2
the | ocations 1@ftermlnmtedeﬁ1edamv<a:oﬁim§arelm reprodmemlgapmﬁm credtess ireths pﬂmous

be indicated SNs_.of res ectlve rs of .t efe
clusters or re- Eﬁggfétr%er‘?t in fhe g Fbgg#%dv H 08"’&?”“?@% ltoinﬁ’gh}

def ective cl usdefecss #tﬂranﬂéﬂSlaactkrwmnn mfz:irmatﬁcnrczf txcieplack mantd 8t mmémtesu;mihted
the inve [ n t S.Ccreate
hs descr I Bbd aboiil: Sofualss A Mt T, BErerBRABHOS [shlol RipaRytet
at | east one cdﬂxﬁfmuwtlumh[e ol DiAwateebneerechideg mdvdum 1 eEoindaled in the first

TDFL(operation %.lmnl(%)the ’ﬁ%Fﬂ a{nﬁé&éa&og nf&rpm%u%{f Bf 1]ce %nge%? ﬁlgg%%izrr?sgonding

def ecti ve cl uster
recorded, the todht dedéctlum DllIStQIS neuwluﬁeésn dartsaconld@obmneﬂ theilPHe Idef espedtved

O e SR e Bl bl SPAERE B P ] w0

descri bed. indicated using PSNs of respectwe first sectors of the defective clusters or replacement
clusters. However, the locations of the defective clusters or replacement clusters may
be indicated using PSNs of respective last sectors of the defective clusters or re-
placement clusters, or using indices indicating the defective clusters or replacement
clusters according to aspects of the invention.

[76] Referring back to FIG. 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).



[78] HG 6 is a view for explaining verify-after-TDFL recordi ng
according to an enbodi nent of the present invention. According to
t he shown enbodi nent of the present ingention, 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 verified. [79] Referring

to FIG 6, the size of the TDFL is three clusters incl udi n%la first
cluster [Hlo, a Jueenplaysmbpdignts of Nerify-after- I BFErecording pilnovdisd t he

TDFL is recordgdcivaqthe three clusters and then verified. As a
result of the verification, it is determned that a defect is
gener at ef/8ln t heFKB6dha view fer ewlanjpe veriferalieoFRFL rererding accpidisriaen i n

the second clddAimehdOr the pfe8¥t iifvRiibnl ﬂc@orﬁlh%&; @& sRobh d¥beldichéht b@e

third cluster 250. After ver- ification of the cluster 270, if_ it is,
det er i ned t haRresgniayegon; when TRfdnwhesesieifequakio that g&# Bluraditof clusters is

recording of tlgyrdddik aTONMAL the RAGR A THN s Boffed and theR VERidION
i ndicati n_,%; the locations of the clusters in which the TDFL is

recor ded! i ncl Basaingdo e orthegize of the iRFLriptues usters fchdime;afirstloster

TDVA. At this 21Urr£sccbﬂftﬁcm@¢rmtseranuraft@ﬁ@ahétmsonﬁiduﬁwnmqs f&b@ﬁéd in the
i ndi cating the | ocati ons of the_ fjrst c ster %and t he thi

cluster 250 whBicg clusisrsfaf depyenfied s ddp té)é ﬂtﬁYPF ﬁat}oﬁﬂﬂsaﬂet%{f@?&lah@
and the | ocatidfecefs gteﬂe&at@&l uﬂheéecaﬂ@duét&emor Eidr RS the latadedoadeddiiy the

second cl uster 230. is a r explainin

per Ty i tor - reRalli? 430y e A5 ST 2A L nE i 25 Al over-

present i nventTlﬁeathon/és@&ferdxl!sfbg 27m itibg d&tmml e@ﬂﬁ@@luéTlfﬁdfttlsT ﬁgé Lgbﬂf@ate@rn&ﬁgné

i nvention, a a si.ze ree clusters e is recorde

oo e 8 8RR o TDEE s feimelkd St PSSt PGP ating

;/eri fi c?ti on, thé locatiche bemicie@rstihathich I:htd'EDEEﬁs teSorded is Gheeairatle TDDIShe
irst cluster 3 seco

then verified.? ééohea%@%ﬁ ?C%ﬂeqlﬁéhtﬁlsf’&} &Etﬂi“%Hme EP%‘“E%{‘%‘PYH& 8‘&1”?‘3’&?3

a defect is gﬁijﬂér@ir&ﬁbanﬂg thadocademrud tied fitst «distc3200 adduhs thitdwustddZE0 where

recorded in the cluster .330.1 |tte a.c

et Lol he adpRTRie b dhudy bt ststige Rl mp it ehodine

cluster 350, ithatirtplaces detdefesiiveedcdrdafiuseerdadb.ect i s not generated in

the clu r 350 TDFL. | reco rded cluster 37

Vot £ § edlOR ¢ o CBSE Tt b Eendel SPRERE ity AESC DL Se03hE afR 1P gnoter

det erm ned t hatmbsdohefne of the prenait ugfemmnat\ecbrdmgmmdishtgmoa‘mliddeneﬂm:ﬂhe| S

term nat ed, and poi.nter. |nf |on|n cat iyn tlons

et oos % arteBRlibtioh AL HR AT ANE o8 Sl fid (198" L3RRl i Rt

TDDS i s recor cdwbtar 310 sl thdiDhificAsAs mrdsmleoﬁuhb@dufnmnbn off is Higkernfiped ﬂha a

poi nter infor i t.h

the first cl urs@tfeCngBP‘gnaﬁfeﬁlRﬁ{ﬁ ;rﬁ Ster?'g(? C@%g‘fﬁ:ms?eco?d%ﬁéﬂef s are

gener at ed dur iahgtdar 38 amd thereeaiaidngs a st thibe vertiatation itk dethemod:cil&ater

.350 that r eDl(ﬁ?e%Fls Igel?ergg(fl ﬁlct}nl-: XC%PE(FEIQ{IQ' ﬁb r thé %‘%FL]rgcor%le%]lll t}!l:e s@conﬁ

illustrates ex |on|n bat ocation o
t he TDFL accoerlustag 380 isaawak@einta cbfster B0 m:emht: dcﬁevtewtssmd cuseer paf). dtfeer

information s h@ﬁ’ﬁcaﬁon 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 inciuded in the TDDS, and the TDDS is recorded in the
TDMA. As in the embodiment of HG. 6, the pointer information includes pointers
indicating the locations of the first cluster 310 and the third cluster 370 where no
defects are generated during initial recording, and the location of the cluster 350 that

replaces the defective second cluster 330.



in FIG 8 includes k pointers 410, 430, and 450. The data recording
and/ or reproducing apparatus sequentially records the TDFL in k
clusters by reproducing the pointer in-13f ormati on shown in FIG 8,
and the locations of the k clusters can be seen. [82] In this
enbodi ment, an nth cluster pointer of the TDFL (n is an integer

rangi ng from 1 to L% has a size of 4 bytes. Al so, the painter
i nfor mat {9h is i KEFFdBustiaks eHanPHIpEOintss mef‘%ﬁon\}&ﬂi‘a’émg {hedoeppiprsot the

i ncludes the ppDPL%écokd’iﬁg)fo%takIgéat bMHé pﬁsénmvmﬁml PheAbdiMBr @forfBon shown
TDFL, information_on a record | ocati gn wite condition test

area, wite pidl@ct neHdsskrommies fih #3%ad |48%élfhed‘ﬁtaéﬁ‘iﬂ’/“3?8 andjey reproducing

i nformation of, aRRR sEquah@dy Q@c%‘r&rtﬁéjTDPL u@k@ﬁﬂst@rs&fyﬁtépro&ﬁﬁﬂg tRESAMEE in-
t he TDDS shoul i ncl ude the E’OI nter infaormatjion indicating the

| ocation of tiREnatgeshoyig agd thg! ?Fagf’%éh%l%dl"%féfcﬁfé@ %ffer the

TDFL is [ggordedy &%nbﬁalr@ke@@hlnﬁ@ms@bwﬁm aiqﬁ@mmqntmtlh@ arehhp@ck from
and apparatus for recordi n%the t he TDFL can, be r &%%éq
hi gh reliabilit{PiBaperoim Wges OVQFIPPW“&T prapaligp jsigcl DDS. In

during the recéhéhigdsQthetTID S IAbhd&NEE ftiet ﬁlfd}glaﬁds}e;naiaﬁngme loaﬁtﬁinhﬁlthe
cluster if a dﬁ%ctl e cluster is ner at ed en a defect

generated dur SPREHMPSEreeqrdd gatiogQf s “ﬁﬁ? SoNAROg ek Arep- W‘t‘tﬁ e

def ective cl usprefeciich in@g@aiedand locaiohapl/eeaiEinforfhtiGi &a sphietatkigled o
re-recording t garlentlre TDFL. Referring to FIG 3, in operation S550

t he pointer inf & on indicating the | ocations of clusters in which
t he TDFL[§3$ r ecoBdefiséhe mDS/shoﬁldILﬁlﬂidédﬁdpdm‘teﬁ ineorheis, 1ndi&ﬁhrtghﬁe ToRkon

i ded i h bl e, t

Sor oo Sosce b ToFLRhTEE ol DB Gy SRS AL
repr oducigig It Ihe MSm%ﬁwVaglgé(ﬁdlgg t(ﬁ[]llib(ﬁﬁﬂtmmhdef)parithtefopfﬁsﬁgig the

I nvention w o) e Cri peaq. . a S oduc

the TOFL uses THELE SOFEGH: B wonrbhit Ben RRIE Bopostiainiahe i

FI G 3 H_O\Neveerfter-kvfntd diperaalppaumthguhe fe@brdg@mfmlmhm}i)ﬂg atidvewFibhg, thezl“[hf;]L in
reproducti on-onl y-a t he ordin uni nd t

Cont rol unit Skt ORRES B et hERR el R B et F@e?ffﬁed
flowchart ill mlmgtecngimgm theTDBH, aly dapreodded ingtht HefediDR lchate Brrekonded
t nmbodi t th t ti AN

aravi ngs.  wher e e PaekTa Rt ARl 100 T KRR o
dat a, the TDFLin opadtioh®5STDRSpoisteeinf@matickenid watngy ite ngatians ok elusrets iiwerhich
Qescrl bed aboufe b RS RehOlNe Wbl ekl GRS o SR AL

appar at us, the uni { SrfE initralization in
the wite- oncethe@WﬂiTigxs,neﬂipumﬂﬂlé)mcomsermﬂheﬁtowmedgaceluaﬂlﬁd"&}dﬁa

required r use f i ﬁf’ LM
100 is r E%SE fr omAt%IBfg'jtho e- g%g@ts E% rel;rrg&(():r lrrllegnrgrg% QCJO?%%% HF%&B% n of
particul ar, afdlepreSMmypntmll"ﬁDDSeldsSChbaht ed and read, pointer

I nf or mat B The apparatus for reproducing the TDFL uses the data recording and/reproducing

apparatus shown in HG. 2. However, if the apparatus for reproducing the TDFL is a
reproduction-only-apparatus, the recording/reading unit 1 and the control unit 2 may
only perform data reading.

[87] HG. 9 is a flowchart ilfustrating the method of reproducing the TDFL according to
an embodiment of the present invention. Although not shown in the drawings, when
the write-once recording medium 100 in which the user data, the TDFL, and the TDDS
are recorded according to the method described above is loaded into the data recording
and/or reproducing apparatus, the control unit 2 performs initialization in order to use
the write-once recording medium 100. In other words, basic data required for use and

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



indicating the location of the updated TDFL is obtained fromthe
updated TDDS(operation 5610). The pointer information indicating the
| ocation of the updated TDFL has the stdructure shown in FIG 8. [89]
Since the control unit 2 can obtain fromthe pointer information the
| ocations of clusters where the updated TDFL is recorded and an
order in which the TDFL is _recorded in the clusters, it reads the
updat ed TDFL (‘GpEfiRgisdisstl¥). The control unit 2 stores the updated

TDDS and(gRpFL t hag @ﬁ&lureﬁsér er%ﬁﬁHitE@TwSt@tdéﬁté@aﬁ@ﬁ% q!;bﬂﬂer ifY8fhhAdidh 100
in the rrermry 3. Tﬁe COI’ltI‘O unit can | aw essﬁglgrepro uce user

data recor dednéikatingdhjorationgh the qPQE‘S‘il EP I5pbipingd from G6 wadateds er ence

to the TDDS a”ﬂDDﬂéEl%raﬁérPS@ﬂ)) IThet ﬁltdffiﬂ@frﬂatﬁm uﬁcﬁ&i&nghﬁ: 18¢8158 6f the updated
invention al so_can be_inplenented_as conputer readable codes in

conmput er r eadabPEL Padb? SHsUraEevai? Bfhé: conput er readabl e recordi ng
nmedi um gyl udes salck tHelcaﬁl@olqlhurzezﬁ@b&hmqr@ﬂﬂ@rp@mﬂ&eﬁfohmmtmo&ams of

that can be read by conput er _systemi s ed. Suych . ¢

readabl e recorﬁ?ﬁﬁ?js Wgﬁeéhea‘ipélaw ecor@gﬁg@ﬁ ?Fﬁ@frfét“ihéf%tr@bﬁ[: Fivppy
di sks, and opticeatediatig: Ghsradercadtte L ARANMIHYL @peidiicn SEH.ITHRcoM@ @Sit
e i 1 bon chns s et PSSP SRR ot R e
the conputer meddableircheagnoans. mhe%,bﬂf(ﬂdnit hene anviagt, eyeaitt @skridatad
met hod of t he TSREREAEN hyEN Piss ey et 10D Wil ErBr o Ay HaDg Rnd
medi a i n whi chT]aFﬂaM&dilﬁtHeGné;ﬂorgzgnserved | ncluding witable optical
media (s R DV itaple such as CD- R/ VD-
Row - ovolng Rt oS B ErdBne Rt RS omaRfr fraufle bodes 1
gener ation DVDs)mpﬁlteﬁ: Eeﬁﬂalee&ngdnaﬁﬁn "Ehé\campeﬁr fptiktadecstibg snddAfDs) |
E-DVD. [92] Alt &geg i e mentst of . thg £8¢ nl\éent n_have
been shown and™H&S&P; B‘é‘ﬁo fef"’ PRPHRUSG I 2l E%Wi“h esrga H‘l ed
in the art thadonqin&mgmemrm(stdmi Badﬂcompntetr léaslated e didirhedid ide ROM, RAM
departing fro rinci irit of the inventiaon the sco
of "whi oh'i & der Prah ogiete Bps ibrd Bk naff el R Rt 304 wabgblp g RE
[1] 1. An apparaaﬁdmzam; e.g.otherloiemgt. Ay, meecbmpntedmda“hg: méecbram‘gnrmddlmn can be
respect to a nce recor

a recordi ng/r\é\% ﬁ'@teuﬁxfl?n%ol elrgg%e O&g%céed Vﬁa%BQ 2‘ &léetc n*plu% the
write-once ret(ea:dﬁlemgdcmmbmstomddhaemmmirembcutﬂdlm avibdentralcmd fasbios. t he

eyl di “ﬁ;ﬁ jeadin Hﬂfokal se&r\l‘,)g{]% o%d‘ﬂﬁa%ga fiiod &‘?Leeg}e Gént ﬁ&eﬁt%tﬁl 5 85 hed
genent mhlc I's OcT e; atais rec
write-once reciomdiliyge typel ozfmledlmmaﬂhltlea§Dl\/b$\$ tobastmservod, indhading wrltable
write-once 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.



recording nmedium verifies whether a defect is generated in the at

| east one cluster, controls the recording/reading unit to record
data recorded in a defective cluster in another cluster, and
controls the recording/reading unit to record pointer information
indicating a location of the at |east oﬁg cluster in which the
tenporary defect list is recorded on the wite-once recording nmedi um
[2] 2. An apparatus for reproducing and/or recording data with

respect to a wite- once recording ﬁﬂiuﬂ t he apparatus conpri sing:
a reading unit which reads data rec the wite-once recording

medi um  gnd a confrol agpiiatus Wt £&brGAR b PbSe b udiRAHk itk Pispect R 4 BAE-
pointer information in |cat|g£ a |l ocation where a tenporary defect

list is recorded fB¥cedePrEine mpHRBgBRBPRAFVHIFPHE SN i t e- once recordi ng

medi um accesses ah rdcBrafly/rOdUe gGInk SHEEh BORELk6h $r@BRIQ Uh Yrodehe Glitd-dnzt
is recorded, and reads the tenporary defect list, according to the

poi nter i nfor mat i offCOHE mediumi@Rg t o~ once recordi ng nedium for use
with a recording anedmdol 680K BEK 6drRG1s tAPRRS AN Feadb M OHiH 16 rdt9id AlempBAS]

one ser data ar e, of L SCOIOLNG Leer SaL R, B EASh 20 JRALS Srhe,

when a defect is g@B&rd-efteirfrobdify HOEILASPON Bt Bnp QlubtePSE tBE whikteores er

data frea and ol | ont il SIRRLAL L 26 MNSOCTENL 2N IOt

i nformation indi catluner, tomtrblehd recdidy/ferding ndit € rec@p dard teorigd appadtedivs

alocation of at Igasl one £LUSLEr RNt Nordl SRRIRL YuillET ks
pointer information indicating a location of the at least one cluster in which the
temporary defect list is recorded on the write-once recording medium.

2] 2. An apparatus for reproducing and/or recording data with respect to a write-
once recording medium, the apparatus comprising:
a reading unit which reads data recorded on the write-once recording medium;
and
a control unit which controls the reading unit to read pointer information
indicating a location where a temporary defect list is recorded for defect
management from the write-once recording medium, accesses at least one cluster
where the temporary defect list is recorded, and reads the temporary defect list,
according to the pointer information.
[3] 3. A write-once recording medium for use with a recording and/or reproducing

apparatus, comprising:
at least one user data area for recording user data;
at least one spare area for replacement of a corresponding portion of the user
data area when a defect is generated in the corresponding portion of 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 to the recording
and/or reproducing apparatus a location of at least one cluster in which the
temporary defect list is recorded.



