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[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
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recorded in the defective cluster is rewritten in another cluster of the TDMA.
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| east two clusters, the verify-after-wite operation

is perforned and the TDFL is rewitten in other

clusters if a defective cluster is generated.

Howe VercorditgetoTmipelated sl thersizetvdia - derrespamdsdo ahldast two

th uﬁ%%ﬂht fTIgﬁfd‘rfls ref:gr%&\iﬂﬁnaﬂ 1(%%% RoUGEed Mnd Deer%f-}ll_%r—{vﬁte

no arge. Accordingly, en defect mandagenent’i's

peopevativeds perfortnive ahDithe BOEDdremgittco it hdher dhstewdl ad¢fective cluster

the T [ ui ckl up. .Di sclaosu of I nyention
roRmUAedsRve e 1R et Fap AR il e ot PR ah¥lineof dara
I Nthandane spored indids TONTAtihack 1apd. Appadiatlys wher defect management is
recording.a . T in awite-once recordi di u

wi BTG forghe Thi GorHiE 1P Ut Eithg TOM-Dik duygsed up.

ar Pis@ddsu e edf f dhveatiordi ng of the TDFL. [13] An

aspect of the present invention provides a method and

apparatus for re- producleghmicalprdolpéionr ded wi th hi gh
reliafjld ' il zatd :
e 2L O LIBEPNSE e bR 2030 B4ty foreconin
r e€bFliing wridionee recddlingAmedispewith bightrbleabplitg sed improved utilization
in ti | L te- ecordi ng nmedi um t hat
stéf%sdrgyal%‘:—gﬁg%gﬁﬁe%r%é P gfhl%g]g? lI:Iltt y and i nproved

ut i | iAradspodt of thegpresenem vastiingiredidéod methed and apgaratfis fdrere-

or BOMETE T DAL I VIS S IILY 80 Hopeved v Rdnp pyan area

usi@s@gle@&reéc@%ingvbg t}e-ltl]m@lg ofi @&aftelionge feckidiin edlufpr e

relia recaord and reproduce the TDFL. In ) )

part ofsgect (Pt HIW?@FQI\/WPY‘E%% e anGegCEEing rprdgm that
dugtbRed armEsiar dithdighfrelidiglit] [Ahk imPrbved BEliZMHbh of 8n arca assigned for
rewitten in another cluster it a defective cluster iIs

gefsepminedf ey iPFLt he TDFL can be recorded with high

reliability. Here, whemavaifth@ebud SEBRORY ated during
recording of the TDFL, data recorded in a defective

cl ustfecording @ih¢ pregent iinveation-it ig passehie i meragdtieiently use areas of a
! n%:v}i?eagnc%freéo?diﬁg %dﬂhi? d nﬁgre%fiéﬂlf re:EQFd-?ndt Iiégro&ﬁee%eeﬁ“DFL. In
in I n g the the ¢

ormation icatin |'ocations o usters
whpargcilire a TOHYy- dfer meto padecssnoparairingd idgring recondareedofithe TDFL and

t h&le% is%gvg/ri&? einE%B%&% BlubEr ?raqﬁge h(}e Ellagtegr %ﬁerlt%gﬁ hus, the
t he "spacée"for hé F$eot dused up qur ckIsy.
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Description of Drawings
HG. 1 illustrates the structure of a write-once recording medium according to an
embodiment of the present invention;
HG. 2 is a block diagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention;
HG. 3 is a flowchart illustrating a method of recording a TDFL according to an

embodiment of the present invention;
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according to a verify-after-wite process; [20] FIG

5 illustrates an exenplary TDFL; [21] FIG 6 is a

di agram for explaining a verify-after-TDFL recordi ng

pr ocd$@. 4 soobagiamdgot expaginimgio détae tite wéatiohe! phreeBlRE according to a
in ion: [.22 7 is a diagramfor explaining a
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W e set forth in art in t escli ption
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i nventi on, accordance with an aspect of th

e
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| ocation infornmation of a re- p acenent cluster for
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t1on |nc udes ormat i on of
ot lkemed by prastic¢ nstheanveofion.he def ective cluster. [29]
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p0|nter orna
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rar defi éo tructure may be
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another a pect, of resent |nvg %lon IS
ation of t e ot er cluster instead of the defectlve cluster
Accordlng 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.
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;



apparatus for recording and/or reproducing data, the
apparatus including a recording/ reading unit, which
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and a control unit, which controls the

recording/reading unit to record a tenporary defect
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cluster instead of the defective cluster.
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.
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| ocation information of a re- placenent cluster for
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: poi nter

npor ar I'S recorde
| np@nlasatnfmmamyl niaydndiatte thdlecdtamaificach aff theaclhaswnbné blaster.

st one us rd ecordi ng of the
e ot o e ey W Yol ST B R i1 pefiog the present
Ior ’settion, lﬂh?/d%lfédt @’genglfa(tjeﬂ i elimtleassorg:edm@std @taad dan ﬁﬁ heoaled in
east on cluster. an ata.1s re e In anot
cl e clys of E% PREF H?fﬂlff%ar“r?&tlpﬁﬁfeﬁ 51‘1‘1388% fprguation 8ﬁ the other

|n$lﬁ§t€i§ﬁlbt@£ﬂ of tht defeol tedlust&l ust er instead of the
defective cluster. [44] In accordance with an aspect

of t HB aprosdange Withwe @sReshol the greseipoyeation.dBe atporgry defect list
mabﬁa% e %éaﬁ@ﬁ‘iﬂf@r‘i‘ndtﬁﬁl% %Efe@ﬁv@éluﬁeldﬁfdQG&tﬁbﬁ information of a
cluster and location I nformation of p acenent

cl weplasemerfrclysegsifaiciepepemaertt of H@ d@éercelm i:lvétetl uster. [45]

I'n aghrordangee Wit Qn%@p&?@ﬁtﬁ& ﬁtgﬁvdé}l[ﬁﬁ QRE pbilEE MebXtion is
the pointer information is ner n atgn‘porary

di Bicludet inr teimpprasy dgc tlefimtion ktEJCtLEﬂ'ﬁHTeaﬁlylpd@f}edﬁfedt ilist and the

and the t.e defl i tion ructure
e%o |p8ea(§y dlSC G{IHIEIXH StI'UC%llI‘a rnael I'?Hr ﬁCaOI‘de({ n.a te orar ér{lcs)% m&n%gement

onart:inpromdetie)nahe:e/rmeOMedeaftgdmgdmaalm[46] Accor ding to
invention, there is

anot her epbodi ne t of , t
o v srearine (anp s fekodiEehl dRRGbN denfioh sty apvided a
| easite-ome résoeding atcdlivad BRIERE at @A dhic igerUReS are:dﬂiraeco&ﬂmg user
|asl, o0, share area for, foplacerent, 1.2, cel oL 15 wrdus
t R L Ak Yat Iyaﬁ%ngwﬁﬁﬁ"ﬂ@rﬂls@fh%géﬂéntr BELIH kBrding a temporary
npor ar defect |1st for defect npanagenent and

poiif‘rf?‘érhsil for defeslt mwgpwamcaalfimglt%r infEmatighingfcatipg a josgden of at
On%aé?t'o%*cﬁl%te!r th Which hd @& pbeIPaLREMisHR 8 radd. St TS

recor ded
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.



[47] In accordance with an aspect of the present
invention, the tenporary defect list includes

WO owan9sm | nfornati on of a defective cl uster OPCT/K&2004/000986
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user data area where a defect is generated and
| ocation informati on of a replacenent cluster of the
spare area for re- placenment of the defective cluster.
WO 2004¢@9daitd with RETARRODAE PEOO8Gnventsh, Wiileatbe tanatmmarg defect
WI ent
fl 6@1%081%%& ?& at%%s{ Qr? 8&&%{3&; é}rl%gﬁ%%}argpisFeantagelﬁ&? area, if a

C| dﬂﬁacﬂns g)efnetdu@i inghgatrlaasy ouk slustmmmlgtalmlmrec@rm iniahother cluster, the
def ect i ener at a an
b5 a5 Bh el st Mo tgh of PR shelofuflec fifead of he
i nﬁe:fécrtafcelcamarntﬁwptﬁﬁtef mC@tiacion mmfyofermctluieﬂ 11®f1 tdriygor@tyidc

ster instead of the defective cluster. The pointer

| n ‘?ﬂ%‘?r}%ﬂw%‘? be included in a tenporary disc

definition structure. MRl ofor! rl\mzehu@ﬂ [49]
Ref erence will now be made in detail to

enbodishERRE Wi nowdegnadeddefagye Hiei eé‘i‘POdlf@%ﬁ%ﬁ {8g pgsent invention,
V\hé)@a%lﬁéseof' wﬂlé%e@ﬁ&%atea ih bR a@e&ﬁpﬁgﬂyg J}gmq%gwaldifégezm like

wherein like reference nunerals refer to t

el Ehespncs W&L@gﬁé@fﬂo theH gkeetdyprfithireushate Thejersbediperts are
behé% 16&1 AR FJ;&M&F@%T&%F mbéh\{ﬁ)ﬂt g‘%@ﬁmﬁg Bfifd ﬁgd}gs to

the I gures. ustrate ructu
a w iHe- biibetratec e dirnguresdiaumitt@dcascordiigwgediom 18R according to

eng)ﬁ) %E@(ﬁﬁleﬁ) fItHe H_I%E)C%%E vtentl(g}lv %él“%le fIE re%rld}n%nrg{;(ﬁ&n 100 shown

recording redi as a

r emdflGi hpad ayleglewemnlrdldg iteg/eamlchdrﬂlglarieat meqred adﬂataaareer aad a lead-

and a lead- out area. [51] In the lead-in area, a disc
mef4gd&fent area 1 (DMA 1), a disc managenent area 2

( DVA IR Yhe 18adpin 4r8d, dlsHmMagemeﬁh @€ Irdbsige g lthsﬁMagement area 2

a w.ite conditiqgn test area,
@;@Mr BRMERRLICHIPArgY U agasqme ﬁ@aﬁgﬁ% aritg condition test

Sp%@ At Qalribc dM@ratichRaéLard R ided. B the ARIaACEITR @f)ar@ﬁrea l and a
defective clusters generated in a user data area,

s eUBHIHEY 2 TeNEPlaghiBent REdefedltveslisiers Eaneralpbingy Wer e%ta area, a

| NgdoBRadr ¢ TV ard (BB usR dHaSFea FRPABEIRNI @E fe%d%u@% a disc
3) and a di sc managenent area 4 (DVA 4) are provid

[ SepnggeTRRL arghd (BRMAmpod ardjscanaagaaentired PNy ‘J:DO&TQI p@Vlded
h

the g TEESdRADEEE, 18 BSudugioibn el iRl Rlantt 0 s o

i nEDMésrerIec@ﬂd@ml the pogatyi BBMmﬁmt thetscamdafy FIPR AwTihe dDDS

ORI iR, Ao ML o RPLECL @ RohdIfif B wric

ocatron
ar pmﬁecﬂlom ido2nati@a sargiiechtion ahlfh/@r shat mfannmmn lof the spare areas 1 and 2
particul n an a this e ment. the T
PodblehEt R e KA PER e n n drcasBat ehm evedimgpy e 10DS
of inth@esTidmher thi@mhBBIBirih(ihf ehe IpQitvh I o Tf IDFHHI"HGODDDS and the
i ndi.cat| the logatjo descri

i nPYBicMormayog indigatinp t%%cqtmofgﬁ%mﬁé w@%s dﬁ%%lbf’?? psetail
reg@rded in the primary TDVA. After the

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



primary TDVA is totally exhausted, the TDFL and the
TDDS are recorded in the secondary TDVA. The

wa ety TDVA i ncl uded in thBe data area nmay BCT/KR004/000986
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not be assigned according to a user command or a
conmand from a data recordi ng and/or re- producing
apparatus, so as to enable a user or a manufacturer of
t hmedmma recording and/or reproducing apparatus to

2004 CBYES el B RebBn 105 L ERR Al WRapecopne o

wr ot repadoeng ggarauagcimedihanshd@0 in §1G. Qadedlaiavecortling and/or re-

data recordln and r.epr oduci n us.such as

¢ Bl stiHosm® i TR0 Pl APREE B i ik ABordine

pr mddlmmnlg)oanp@thatmd@ elid dutanEecoiring ﬁidl/draéprﬁmciﬂg dppatus reads in-
to.use.the w |é e recordi medi um 100., In ot gﬁeﬂ@‘“ o

wologRationgecaed i a&lﬁ@r Icadiub AtsaicAg delspam

r eg@Badelthe HdikdYBAdeQBcIriag metelnh MG hRl dedd-dath G (ﬁﬁreproduce data
and/ or | ead-out area and determ nes how to

wr TP the WallG-eRasTarqrdingetRdim 100 Aside paeuRipt dlataare%ﬁd%ir in the
r efea@qw%a dad/Br 1chd e &B?m‘é&éa&& GRnd l%aaferal fBchEr%gia%Qordmg
As the anount of data recor ed in'the

ar @@/@ﬁép@@w%@p@wusap @senarrcios asesrding er ltepmwmmr@@@s after
f o{hetwr}?te %ﬁ& ﬂ{igqhgﬂgmai@gﬁé)foaﬁﬁpzﬁ fﬁgfeggssaﬂ? 9(51% Hiis and/or

to prepare or a cording or repro ucti on proces
af otber problemay tht goaepts af elma)TlaDthmdél@h TRt @ge msroth@adie d
al so t I
he_ AL RORE; befe SRR IR RN RE m GNP T0P L B AR: he TORL
[ 5&dd tha Tﬁl)ﬂearempdtﬂ;sd alefeooreled rethesrTIRMAOAdter theomiitdionge recording

zed e TDE nd DDS are

ity 0 Foti R e kDR o ghd FRDSA 8bGsdas o

r ed¢etectilRg(DFEdind A &Qﬂieiﬁsutfdnrsah&wﬁ:d;l)maﬂ oAb Lithe WM AL @ dhrough

TDFL, an are recorded as, a ec

2 B Qe G Peg v s TR Give B Ry

t hinesigh 4, the WIS QncddechRER Iﬂb(ﬂlgmt 10e AR 88 kdpgbditedpdatapParatus for
TDFL and TDDS i n the DMAs through 4, the wite-once

r elCOFULFBE AN b eecdivn 1999 reproduced in an apparatus

for m@Eps Rda}*lﬂbagdlﬁgrraﬁl"gﬂ at@a*?el %c&%ﬂig%ﬁﬂﬂ&@eprb&@ nghalpfaradhs
is a block diagramof a data recording a

r efrcotiieg toginagppRadameny of &@dm&ﬂ:nhlgwcmw@nR@fwm todhe. Bithe data
th
oRsP e RO R an R TR s nEreilE 4R Ra comrol

r ecwt g amg/arreadonyg“s @nwtltelqnca rwmlmg) imedpm t0(Rhasdiglsane structure as
TR vy %te onee, recordmgol?lg(ﬁum% ying tﬂeganele recogﬁrﬁ% laE@r shova/n in HG. 1.

sane Struc once y ecor
h aVI Mhetrb@rdin piyé aelingaaor Hrengrdls ayaronsindiun réprodec€s dala from the

Th di / ds.d t
s g R e Tod e flife O\ ORERL e SPaEd g7y Durine
gueaiatw mcbglﬁrt@ ¢6 O¢rilly g@cdrdbd?dalﬂztt i rfeb<yrdé<h aatg Q{jltez@ t)utu nit 2.
ri a recordadln o._verli orge at a,
r ecorTg@c?oa%? it ?@gg S raﬂ[csﬂgfat%r%@?é@rﬂd Bofecording azl or re-
ﬁrbﬁﬁ&ﬁg @fﬁfa@&s' A%eﬁ@‘idté)[& @éor&élﬁorﬂﬁ{@oﬂ @ﬁr@ﬂ&bﬂ @rom the write-

and/ or re-_ produci n(? appar atus. Al so, S
r eRRACAREPTENE Adiuh 190 sharnnsabiunit & foniss awupflaéed 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.

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



once recording nmedi um 100, the control unit 2 creates
an updated TDFL, records the wupdated TDFL on the

waowioge9snce recordi ng medi um 200, and recor ds BCTRRBR3)04/000986
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contai ning pointer information indicating the |ocation
of the updated TDFL in the TDMA, thereby performng
def ect managenent. Wiile not required, it is
unaedismoldl) are statedtihghecmemonyl 3 when the wrig-obec recgrlreg medium 100 is
or .

bR oy PR GO RS ek 80 s o RS RS, it i
V@eﬁﬂﬁm{eﬂ agﬂn Ath® c&EHV] KRR2 Q0A¢ DGQ0BHBv updacidiRDED ﬁhcaﬂmg location in-

d h
o Bt RS SRR s A B ' hi RRGS Ry gjusters

u Sﬁfrrdép&brﬁhrh@toﬁﬁ@ a¢wl ddfecthas cﬂasttexﬁama@éﬂmm stofed ip @t rﬁérﬁe@ 3,

agai n, the contr uni ew updat ed TDF

i nkerorgs thy ynglated Tg# &1? iﬂi‘ﬁgr TG‘FOT %Wlagef é‘tf?ﬁ%lon mdlcatmg
cl thstigdatioRMthetcdidtip@ited TDOPL BicdcHilc@in MmeaimANeENt

clusters correspgndi T%r\:t o the new defective clusters

in t Hempthod of resioeding A TEHE- orethe pyrite-oncq keeeidig pedium 100 according
u pg)aéneéﬂnlm,frheﬂtr(‘)f Eﬂ%r@%nv@tﬁ%nr RRMASp cﬁ@érﬁ{e@rb the data recording

i nformation indicating | ocation vvheret updat ed

TDFrLd/msrepr@@Mwe%pnawtusrﬁéowmmﬂq QOTAHNQ‘IVE]?WC@?Gd in relation to

regl@]*gi ng a TDFL on the wite-once recordi ng nmedi um

according to an enbodi nent of the present

i nverlGohis afthivehart ‘slhpafatﬁng thre chdtlyodt dercdaidiag tec BPHL mgeording to an

an c us shown in FIG 2, will now
Q‘é’g‘é‘%@%@to H%b@%n%fl AR > &S [61] FIG 3 is a

f | owcAldrough hdtshowmatn FG. 8 heharethb adltebnceemeoandinggnédiﬁn 100 is

TDFL ,accor di to an e di ment .of the t ..

"B B e RePRaagRORbiPEnbriRe phPier B TR igpuan sperformed

W it c&dms @sé &1@ avrite g cdRdotdmglAedis 10Domadgkkriwirds, tHieontrol unit 2

dat a r / or duci n par at us,

rearae s TP RSO e BBR et ingaedium 100 and
W ithRs C@ad @D@L@nﬁqmghmmbll%@norkf@ other words, the
control unit reads the updated TDFL and TDDS from

t he wreralieh éfeuS%féaé% Ay uiee drigAscroding semmand pgegnpydo the write-
r e@&e?&%rdfﬂ@ %eﬁ%ld)mfrg)ﬂlea B RoY sl?bwn[) G IR ﬁﬁlft b&Ecords the

if user data and a user data record I ng command are

i nmsrr datg onltke wriferencegeroeding srwddion Y0tvadiredaterodnedrusits and
érf&ﬁﬁ‘a \%ﬂ\;ﬁ}/‘@ﬁer WG opOalibRt lo %@ff%eh% é@&?%@éat& he user

a on the te-once'recor
pr edd)tafmgl anddaterintisedativde npewﬁlcwlmsl dtyis ﬂqehlg-rachréfrd wr affter

opgr at Lon t t he rde 6@1)
or & dneglgt%%l oL g?e datX recordn\}%lci% ((ji 91 raccir("ilmgé r reé)rodﬁgng apparatus
r eczeatdeai new Mpé:ftt@ﬂ“Dthmptaatmg) l'ocatﬁorsmﬁghmtldmbﬁnew defective clusters

CESTALEn 5o & RSl SRR LSRR o v

| oglatteBNreborido Kivaipdard CIfDH‘IeMd tHe TEM A yahdokestiems TEDS including the
| ocation i nformtjon of replacenent cluste

CoPIBEBYRITHIO NG AT I9BH B YRR (e {Rdp & A DR s spegeded in the
t hgepupslat ed TDFL in the TDVA, and records the TDDS
i ncl udi?‘g the pointer information indicating

| ocatflGr fediagramdongepdaising Toaetajl heraeaiogd ﬂi"ﬂT]PﬁIe 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.

A sector is subdivided into a physical sector and a logical sector. The physical



TDVA. [65] FIG 4 is a diagramfor explaining in
detail the creation of the TDFL according to a
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units of either sectors or clusters. A sector is the
smal l est unit of data that can be nmanaged by a file
system of a conputer or an application program A
cl sestasiis @ spachef & dak Mste dutd ¢orrspetuting totthe sastar ipegcorded. An
ph I rec S I

D IRER s o EEOBEBR A g oot v o BFRRER . he
s ehigmal sestos iasoctat e1d1t|un¢<btoanmfags datalin gedilosysara oathe application

i cal ctor. The i cal 4/ 097814 .

PO PRt os ekl S g WSRO 4 SR Be jpsigat sector
dat a Therdaaspesrding Gintlor tdpeo@emg @ppdrstus €add the docaflon of data to be
address ,used to find the sical secto alle
phiFSPrsd s Eprshead B W ‘P’%Réce r‘?ﬁ‘gdlnlgdﬁ?‘ﬁ%ﬁgé BPB%% 2" SN
S emhRigel Al bf Rt i@ uRRS @ﬂﬁ)ﬁf&t @clos tneconhfuersoy ah aﬁpmratlon
the application program kew se, a | ogical sect

nupiggrany fogrgeording g fegFRACipg d@tﬁeaqd&‘g}dé ahe @é@t%lrof ﬂ[leadﬁta using the

Thestathe fe@a‘i&hﬁhﬁ Be@Reh He TRRLAIHRIFYN RRRARY ¥ tfd (ol unit 2
the | ocation data to be recorded or reproduced on

t héccwdm&todk:é@t genesrtinrfgd pdagation YOG uddty Ecorden RaaLs.
ﬂanaq&%elﬁhg «Phd. QGAQT%hateb Quk‘é}'dta?a 8 1RO ‘&Qlllotésef%ﬂlr:]e;argz{r] In the

a conputer~or an application programfor recor
r epseodaleiarm fﬁan(htheap@tefamadt thére id oplatdlionoiofhysivel statoss (not

t h%l‘ﬂ)%gkl ?vgﬁlga\lPSEG eaBer &ﬁﬁéﬂtﬁﬂﬁ g&s@ I{%%Lflf\sﬁg allegag%lgrf% tﬁ%@ %eélst one
depmtcagmmr ahltdﬂovwvdr aahd IoSTHs ammsm@mdeto dgtlaceneaoardasngf the spare

start Ref.erri n 4. A denotes ser
dat'd® §reé‘gi Iﬁ IS §S 8f @Béﬂff‘é dajaared fviigrg ge%%té fire generated.
dapsaaewa, Athngh thahssiedlec@dadBhe tdasaesdcforardiht kahe irysize, if

of sical sectors (n own) . t !gln ch PSNs. are
seﬁ‘%h %%Veéll’f?a;? aLEangRLey alé)@eé‘l\@t ggﬁ ﬁéﬁco{l&’ fegeabst
one THRMSéCka 8 @6doRdedURitho usEPURY Bfca A B obdBNE o @ntinwus
assigned to replacenent areas of the spare area B

exteeptdingonodrepietiandem seesding Modpdn iieeongiars peosdipg mode, the

Wh@sre? dﬁ’t@ fl@&hﬁerﬁfaﬁy afd g&ﬁhﬁ‘gusly t%%or@le& 98 Yhd randbih tﬂéB{Bg(hng mode, the
t he p ysi cal” sector and Ogl cal sector are

sawisT dafady pat neqtefssardmcgmmw'esl)afeéa@eé,r@t g@erﬁ@crrét:(b@t ratlchén ®

P t o1

o Bk IR BRI L] SR e Rl dRRu R piififhea

c ont iThedag reeediog dind/pr mpd@iuomg appeamtds mcpsts ah@uwg dara diethe unit
In_the continuous..reco

S eéa &4 ﬁ)t i tgf |d§1/ta 1eCH dm% fn na egfo'&?cné% %l%p(%a us rle?ur{lsn@) tﬁ% start of the unit

r eaxea di agl venidies ifttheuscodeta 1:d&barded; nooallyereSsdefedtyis generated. If a

t h? t ' nu Diélfjre% ﬁ%ﬁegg{sqé%gﬁﬁ{%a %)gg(rj g o%\ﬂ?tghgéden%?igg T & Becive

\éeﬂuﬁtyr :ﬁfdtlg Hesl\gﬂat? @Qlﬁfeﬁidtl@g ated, e 4 qoteceet], dsABpwi gﬁHG 4.

ata recording an roaucit ng apparatus recor

the Ha. (hpdald r%%c(&%% e re%rpé‘gnts AppPRREISFY Hics LR fiya
angbcOided @PMe defecNl @rpﬂﬁrsﬁﬁt‘é%réa% LK ?§rt thHeriﬁar%ta?JatB Qhere the user
t he unlt ar ea OOand verifies if he user data is

r eGSR HIEWHEENE doyiganted as & repbacerent L. Jlene plerggeordngghe user data
cl 4shelnihRh® and ﬁﬁﬁcﬁtcdﬁmg %H%?fe?godu&n% QM atud ﬁt%urns to the start

cluster is identif as a defect er and iIs
desfi haaniedreas? andi éﬂrreft,e@ it/ tle gpasalata is gecordgd defraeity eriif a gefect is

S hgé’iﬁrdt&l. i 2Greadh 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,
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area B where the user data is rewitten is designated

as a replacenment #1. Next, after recording the user

data in the unit area O, the data recordi ng and/ or

r ept-odlddeeid 3apphs wpliscmentuiBmorespandmgd o dretdefest #8 lage designated. In
un{h% ft%%a%) aﬁg dg%gl Il ei%uhgl artlcptefleHi 89 %%f%c?\%] 4r&&0T ded

nor ma enera east one

cl ustﬁeﬁer\m:@lr(hng ankbffcﬁd’icanen gl&menmle&di ustd thernolit atela@ atf termination

Ieaist one. cl uster 418 desi n te S a dei}ect b n
t he SR R gReFatLa &6%%’8’“% ?%61 CENEhPUspSs an eJeCt utton or
C ofccesipaneti th@uste@ dhtaasdgicdad thEZretardh@ipgntibed] iftdpleted), the

t h unl t r(r})ggg Gg@r@guq?r%feaep%ta@\t/%ec?éag?as H_lst eé?%ﬁ&%%%stored in
r e@lle fﬁ@&ﬂ&p@ #3Dr0r # e RaB dbdafioh ﬁlﬂ)ﬁ@atféﬁfo@’ @t d68ec® #1 through #3 that
designated. In the unit ar ea@g no defects are

f otff dEengiated frethe uaitarGrs drenehi® eand logationrintormagiensef the re-

r eQEGhak ADGrogh I#lecg?fééﬁaﬁdﬁg % %raake%tsaﬂ &u:bugﬁ #8Ne updated.
unit area (r) if termnation a recording

oper AVhemihe prite-oasqyseerdingraedjum 109 iagadeloagndsintosthe data recording

I
£ o boBR A 4o ok RERY et dnk® HAB! wdBHA SR B0Ged TDFL
r e¢bfrdinrthe amité-oncer @de@@mwa@%am &teres theacad TDIFR. #1he the

POk RERS bR OieRte &Pl BRERID 2y Sigh hetRLfnd deree

ar mageyearcat 8 (j)erfnrmdfabmu]m $anar ‘&a@sas(m)thdmeomghlg(dp):ra,tioa #d.

wa adp Plheh B b re fidintennetdtion o i Tilifn Ser it of the
u pﬁi@t @gka if ﬁe&forh%& frobéninircd & rseh (e caiddhag aiﬁi%dﬂs WhNah@@5 and
an

aln into the a recordi
4‘:‘@@ ?r&’?%% Wg#% é’ali"rt‘jkf’éllgH%Pﬁ‘i[11 tAféerrﬂéf‘a%Ofth’e% operation #2
pr E\tér@fﬁﬁit&’d rt@@@itﬁj%éo@@—an(ﬁér b profcifeappataiR-@EE&, in the previous
recordi ng medi um 100 and stores the read TDFL #1 in

t h&DFlrgttoigredin thp gcaury ér 2 THRE S 2avhese bcationyindprarasion oh the

#Zde%&ﬁ I‘#@ andlf% ﬁ‘nd ﬁ)cﬁtﬁﬁlQBﬂﬁglaﬁ&goidtﬁE ?éﬁlaceﬁﬁﬂ@gﬁ%ﬂt% Iafe updated.
per ornmed in the same way as in the record I nNg

oper &l onillstratpsy ) exempdark diO Nl rszéemng] tq Hé} pelositefingformation of
opgy ﬁ‘édﬂe&{be#&ustéf? b Eﬂe“xgﬁﬂfe%cé‘?éc‘éfdlﬁg&% NHoqk i&c'llﬁ d in the first
c) throug ?ci ,

user data is orms romunit a

ancblathusf thdélﬂéliit sin¢docatidn #ioraradion of repdspoi digsters corresponding
r e% fi& g&?:&lve C If' earg gs 1#§lu?ed in Qheessle onc{ ceogurm% H% fic Ttﬁﬁ In an aspect of
record ng oper a termna ata

r emmcdnhstghramdl ﬂme lascapbmmfahm defagparcisuss or eataesmentreliskees are

sl st St R s ot oo B oYy el Pl Bireplacement

anglubteg aHovadvek, tholooRidm f e deietive plu@t@@t&ﬁé;ﬂaé’éﬂnean clu#ibrs may

are updat ed. [75 FIG 5 ill ustrates

TOPY Indiated isingd N5 Gfirespeefivelai seqter of kit s or re-

al plae@h@ bindRr< bHedifs MdR\s ificahj; (R RA&EvE 8RO diGeplacement
medium 100 is included in the fiFst colum of the

TDHESICIS RECABPSHP PP 06 iedBY BB repl acement cl usters

corr Q&@&ﬁﬁ% Back ttoCFIGh§ diel ﬁﬁ-ﬁ*m & di‘ée{té‘d & decrifal aBQ@éj the control

in the second columm of the T . I'n an aspect of
t huwit 2 Msotisitemercated d Db ciatat bfrast cmﬁ clyster @& theckIPM@ and verifies the

gs@&%f%& iBes &@ﬁta@ﬁfl rﬁ) (‘ASLﬁSIrB&ﬁtSOfa[Pg %’%Ijgﬂ%'tl?f?tlg 9 d&%bt‘?\% cluster is

tive sectors o ective
cl geteatal onongeplsice mshate the TDFL is recorded, the control unit 2 rewrites data

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



clusters. However, the |ocations of the defective
clusters or replacenent clusters may be indicated

waI200agIBBNs of respective | ast2 sectors of the PEF/ERRI0MO00986
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clusters or re- placenent clusters, or using indices

i ndi cating the defective clusters or replacenent

clusters according to aspects of the invention. [76]

Ref erlviongrebiplacy embpdi@ens, of oad &y - afhas- TIDFLL rdcerdingail bapwalse

deé rh@‘g above, the control wunit 2 records the

created TDFL in at |east one cluster of the TDMA and

ver i fH@s6 isheview donexpédniipitiypeteal il $5dMing Asoming to an
result.of t verification, if a.def i.ve cluster is
erEbagaml ity Serint Fieb G o Bt i ek it e Bt he

t hpresamninvehtict) iwtheR arEDWIL tvscdAieis eq@mw thadof apluhgity of clusters is

TORRGUBLIAS TR o8t 0o ey dxbinggher verircd.
PCT/ KR2&04L @QOBYBG, thk ik ol R 'HBFHEd tihféé cﬁi’ﬁ%ﬁjiﬂ@ﬁﬁh}% &first cluster
verify-after-TDFL recordi descr i

[ 7810, risegong clusteg Zépéndfaéhﬂaﬁb’ﬁt&r %?Q@n@&rq TRELfy T@FQPT}ESith the

I e@edclifge R GR@IHh REritil. 3 a RENOS (B %nﬁ’éatlbﬂ Gt ﬁr(ﬁ%%mned that a
i nvention. According to the shown enbodi ment of

pr éafeqitis gengeated wrihe sgeend alum@(hﬂ@g@f@ﬁ Zbe fafa é@f@éiedﬂ@ the

th

t negfl o B AP ki fln 15 4B 2 7D Bk A M sy SV Afrer ver-
Reffeatiomgf tho clk@r 24), if ihe deierminefd thiter dEDFeL isi ot ghmesaied in the

cl t. C e

cl édlé%tgrr §7 38600}‘@%5 gf t?ﬁlt['}j c Eésr Shtla%—[i%ﬂ%]p ngg]i ‘?ﬁlgor%%gﬁn Idelcatmg

r etelctadonnoftthe cluttarsde wdlidlsthe TORNA rédoededvie irichidedin tAs TDDS

a resul the v [ i s. deter m.ned.

e Ot et S RERDa hbiptsdirhE V] FRT intifaiBn inclutes
Thesigfeey iadichtivg t@lallc&:aﬁ@l@th’fdﬁéjﬁtsn cluker ZHB@QIHH% ditdsdl@ier 250 where
230 is. rewitten in a cluster 270 ne to the t
ol TR SR Echpraise WaPE IRy CERT e Gy Re iy o gster 270
i f thiat reFﬁc@L&h@aeﬁeae\ek deb@id @udlgfmot is not generated in
t he uster 270, recording of the TDFL is_term nated
and gHPnf Bra Yiew Spmepiaskng wefillyaaliendg DRLneecoiging aceprslings to another
t h@mﬁ(‘)c}iﬁkﬁ{ of th@pl‘é’s"lén@ lihvteﬂﬁ’on-r @Fc'eoﬂd%lg t%Qﬁ’é Qﬁ)q/n' eﬁlﬂoﬁﬁhé%ﬁ* %P' the

in the TDDS TDDS is recorded in
t hpresant n@en'thma aﬂiﬂ’lﬂt bas 4 sitoeinthice shsions T J@Flpwurm@ﬂesi in a first

' n&'u&ﬁlf % lgganltdnﬁed \Q&gféego% a %suft I?)? t aﬁ' Je?fﬁc%dﬁs §§¢ dgtéIQmﬁ&gthat a

the t cluster efects are generated
dudéfeg i$ md)ttgead:rawéam theti frrgt clmtﬂi 3tlﬁeT1ha)EEFLomreobrdB&m a second

cl ter hat r Rees t ef ect. ve
ol ﬂs er 3 ﬁld tfl%bTerE q’ ressua i ee V\\//e 101rcat(1e(3( pll 1s thctermmed that a

% edefégt-lﬁgetneratéﬁﬂlﬁLthdf scond clogrea 83D s ghd BDEhGéd'wded in the second

embodi t. of the ent vent i ordln t
SRR TR pter oD R ok AT B ey pfplef 0. Ateer
a sdrdealbn bfltlhe elwsledSt@risit islit@erhididd thst 4 @gedt @@ﬁbtlgenc&ated in the
first flus 310 anq?thenv rifie

t h@luggrr F&nls regor eéi laéltt]éllr ]Hétar ?}% daverlé]@ae%{ter @nﬁcatlon of

noﬁlegﬁﬂﬁélﬁﬁt@ﬂ?ﬁm iftihR deterSinea i a@efe3LR-nol Béhelddkd rée‘é)rdmg of the
recorded in a second cluster 330 and then verifi

AsTRFLds tarpingted; ped RRipier indefmagian indicatiag dha lopsane af thelusters
Thwﬂ@rfe%é TDE%Q@%B@%@?S 1h@11ﬁé}ﬁn§ﬁ§@ﬁﬁsc Luﬂﬂh% rTD?§§ is recorded in the

recorded he second
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 during initial recording, and the location of the cluster 350 that

replaces the defective second cluster 330.



cluster 330 is rewitten in a cluster 350 next to the
def ecti ve second cluster 330. After verification of

WO beo409718%¢ er 350, if it is det®ernm ned that a JdeE¢BER2008/000986
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not generated in the cluster 350, a TDFL is recorded
in athird cluster 370 and verified. After
verifi cation of the third cl‘uster'37‘0,‘ if it is '
det e n®dlustraies @xedqﬂ@cﬂpomernmﬁong@mm iatligdtling de doadiing of the
of I
| ngbggtacg(QF h% tg F}l gé{@cgﬁgﬁgpre? CI us{ng rTglel})\Agr{t&qg{ogﬁatlon shown
TDRLHGS 8 nrﬁmolesﬂe poingers 40, udé,ohmdmst)h”éhér dmreccmiﬂng hei/df[baﬁoducmg
is rec r ded e T . i.n.t
6 ey ama i esorBu i 1PN sdb SIPR fating v phrer in-

[ nﬂjrmatmrngldvhen @8, aad eheQbcadiibes i uhsk chlstest &€n t2lRednd

the third c ter 370nwnere no are. gener at ed

duri h@ g P %\ ImMegk 4R 8i [ WE’Steéﬂﬂlnfelﬁé? géﬁ]floﬂl o) nt“i’fsger ranging from
cl usd ByhadaQidela b gt&pkes@eﬁletpbﬁu&qﬁﬁ%w&l 1S QEMRId in the TDDS. In
cluster 330. WO 2004/097814 13 PCT/ KR2004/.000986 [ 81]

F1 ethewends., the TRDSsInghudssdhepqiniss infersration Arglieating dhe location of the

| ngbgat in@&n{alﬁgn bR%3Ed RPR 10hifon Il ALCBRGHIBS tdsParRR, write
aspect of present invention. The pointer

i NPIOFTHOR aﬁorgmﬂsm ariddogtign agd/op ize Hdernationohf spaye 4109 assigned to
430 42@7fE,450. The data recording and/or reproducing

appar at us sequentially records the TDFL in k clusters

by r aﬂcwa(ﬂnm@Dmeﬁhpddnméuiel the péiotematipomtohomticitmgfhedocation
8, n S

[ AR URCFEDS il shlSs e FleURkBRe BB oI B ey

TDFL Asdeisaritsed albnv«a gecrordmggm thg rhethod arild apq)a#a)usrfasreaoﬂlr@ethe

y t he nf or. ILon | i ncl uded

T DREY B0t 5% oy BRL PSPy el G e Sy
poaﬂﬁremte bf)élﬁﬁ@t dmmgltnareea;tdn%fltthe?mmnu@aw?fmg the TDFL in
TDFL, on a recordabl e ation o

coi‘ﬂﬂﬂﬁqr(? S{ ngf{ ‘ge:}%%we\ﬁ}qsfeé I99aeeEd: B0 Wheh Ade eB‘h‘S g‘?a‘%ﬁﬁated

| oGtrigQBeccraide QfF tHel PISFILIndy 8h kQBrdll iRt tHeRRI&iRE ERuster is recorded
assi gned to a data area. [83] Because the TDDS should

i Nt Aigelageraes slustesringtegdbplatrperding drecatirh gD heReferring to HG. 3,
| ogadgeLition &f550 Iﬁfe ﬁ@ﬁlﬁv mHitﬁlaE%d%&ﬁHé qle"’lb%ﬁbﬁs Beclusters in which

recorded after the TDFL i s recorded 84] descri bed
abtbr@ér Dlﬁe@dﬁ@ﬁfd@ nasmahs isinelidad inder BRPSs mdﬁéle fI&DS is recorded in

[ caRrding, it iiPpbssHOR KR E iR REatesatdntirbiina,

I ab ormng e ve after-write
oper at imsthodwanil ragpatrhtes fegoprdiusgngahe IDELTaDEQrdmgdo an embodiment of

rewitin eTDFLl othr cluster if a defective
Itu\i\%pcre?sel%smvenuon HOW,RFH 1V\/ﬁ%n a defect is generated

duri ﬂ@lerappmt]ils iy Ie1ﬁroﬂllEH1gTﬂDE IDRnkyes detdata ecanhechndfreproducing

t he defec |v e[, Is re r ded n a repl.acenen

o1 et R S B Heb Pl fergpumbe S bPRaRER e TDFL is o
Refe@fddjétg)nt@llf-laﬁaar&us théreopliryicadinS2bl) 1tane (Ro¢orter unit 2 may
[ nformatl on . indicating the | ocations of clusters in

WhPelh PCHREN ¢ reading. ecor ded normal Iy is included in

the HBS 1s41r1ﬂ’0v&ch§rt TRIRPatisy the SRR r8protiken g BMADFT déSording to

ossi ble to conserve the st orage space 1 n t he

TmmemF GEMCeN Qb pgsuh énVAPHRLT- Al theugionot shoybiatbe Agwings, when
qul'c vafE %Elgé 1%901Id V%a\ﬂe(ﬁ{ﬁgQ@b'ﬁ?%lcqﬁfthe E:Q:? dRGCHE FTtDFL and the TDDS

invention wl be describ
are recorded accordlng 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



[86] The apparatus for reproducing the TDFL uses the
data recordi ng and/reproduci ng apparatus shown in

WO-R@@B4/027814However, if the appatdatus for reproduRCTIERRIVE/000986
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TDFL is a reproduction-only-apparatus, the
recording/reading unit 1 and the control unit 2 may
only performdata reading. [87] FIG 9 is a flowhart
i | tegetdiregt inpdjumh@Onmet hod of reproduci ng the TDFL
accor, n ' f tod i .
At nan skl oG FRRGGEDIR 1o AR R, bONEP HiBnation
wr 1nﬂma0mg therlecatiod iofi thermpd atadTDOH. is wbtaimedHHrdoh éheugpented
the TDFE DDS. are recorded acod
r oI BRsEon Sl s agmlpaver Rt BB PE ERESh e updaied
r eTDFUihag thean@étare shepn odlHC. 8y appar at us, the control
' fornms injtiali n in order.to use

unit at | .
Wit <§'2 ‘E}ff)?é € P Hih G AR 86 o8 thq pPigEhioRige thﬁDa%‘fU@nS of

da&l@stéﬁ%e&@ﬂ’le“u@ﬂat@@ Q”D?FDQS ré&fﬂ%ﬁ%ﬁﬂ Rh offer ‘hh@'hlch the TDFL is
wite-once recording nmedium 100 is read fromt

wr fecerdsh énthpelussou Agordsithe yadadrf IRRb éw@mg%éw The control unit

res %ijésri 'té(ﬂnTIjﬁg anll §BIF1! ﬂﬂatpcﬁfé tda@yth theal filonkt Recording
updat ed is located and read oi nter informtion

i nevceam lr%? in e meypary drihgfcontsel aadlamiysglyjrgproduce user data
Obltegbﬂ?l@&i ofl MM&%H&Q g@cg?(ﬁn ﬁ@‘ﬁﬂﬁf\%ﬂ &?eré@c:!:q}) tl}]eTﬂgDS and
poi nter |n ormati on nlca e location of t
upTﬂ@FédtorarmthhaE:mdnjﬁst ruct ure shown in FIG 8. [89]
S ' )
S NS 1o B8 BRh fa  CRAE RfbiEoces
u pdatqaderTI‘é)EdableSreC@dmgdﬁeﬂlmndT lrconipiedr readableiretording medium

TDEL th t t ds t
upsi HEEEEY et Pag st TR BN i reut oy o
st eseputé g sigpdiaeecd Dl cambuT@Eéadab&trewr&mg edddlif &r06/ROM, RAM,

th ' once .r ecor in the nme 3.. . )
hEDERAM sratgid B5Ou Lo ik dod it gh Bl ieTaaT iagpiission via
I egRfigechves o NethWiitk@e0 NG, HRCDntHuRtd réREbMFRedd@inintddium can be
reference to the TDDS and TDFL stored in the nmenory

3. disgihptepgape coBRier AYALHRS Snggted vidamebeork gpd g}?éﬁ’lffé’&tef
asre‘é@é’ﬂ?@ t&des tERPRRbR IGRIES Al ex%&ﬁ&i"fnecf déc@ﬁ’t?zﬁﬁls@ fashion.

recordi ng nedium The conputer readabl e recording
medi udditionallydié s widersigod disat diie meihod af ﬂvg Pagseal iavedies may be used

wh
ot APl b ni R RERSTHIR 1o KRRl G Sl Pritable
R@@tloﬁlmmpdlawcha@/pnwﬁgbé’ﬂ) -B) trapsfabid mquy (s ksCDaRﬂN DVD-
%f\}é‘g ab\/%h%ﬁ% %{alagn%%cr% i matl%rﬁ%[] S(r)?)tf’cﬁienlg%lﬁ,p% denrex{; %eng %Jlon DVDs

r eoch ds Bglrays dlscmndMCb@optchaBdilsctsmﬂ(Hds)aEﬂ]:ngc onput er

syste cannected, vi.a a n rka t he conmput er
aadimetdbags Eancdilel oF L iAoyl TERE Bt ithorh aad
degaptibal, izamld Bsippactiatb®@By thdeesiillanial thy art kiHat tBanges may be made

unde st d that the nethod t he present invent
ahmfmﬁ withpy I%P%mflﬁg@ e prwgipiesiapd Wﬁ“&ﬂ% @e invention,

TDMe sbcspetdf WRECIERRIBAKMER thé el iagh Eqi@Rll&its. opt i cal
nmedia (such as CD-R, DVD-R), rewritable nedia (such as

CD-R'W DVD
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R'W DVD-RAM, magnetic and magneto-optical nedia, and
next generation DVDs such as Bluray discs, advanced

W@ pao402i814di scs (AODs), E-DVD.1§ 92] Al t hough a PEMKR2004/000986

enbodi nents of the present invention have been shown

and described, it would be appreciated by those

skilled in the art that changes nay be made in this
enbodi ment wi t hout deparl]egdriysom t he principl es and
spirit of the invention, the scope of which is

def i netl A methve cflradondingaderhperany dediot list fendefect\Wnagement in a

2004/ 097814 15 PCT/ KR2004/ (6)15)098(?1 g ai ns [_‘1_] 1. A
met hod VB¢ YEEST A HGe SCERD GefeeP™$'Pst for defect
manageresidigthé ten‘ipfd'rzi@ defeeelidt Q\Qﬁﬂdﬂs RELabSRIAV I a8 recorded on the

nmet hod co r|3|n recordlng he tenporary defect |ist
whi ch EUCCPIS FeePTOiAE Pk H 9t o3l T ot theputite-once Tecording

Wi t e- QBGem’ RACHYIf: MRdickw 1srgeﬁ&ra{eaa§ theOfd Roalt dh‘étc@listé?f
the wite-once recording nediumand verifyi

ng if
def ect FepRrdijigritnpBighiinrecorded in 3 defeetiverdustaryg ﬂ@ther cluster; and
recor diy B&dﬁ%t nﬁbn‘ﬁ!@f i‘ﬁﬁ)rhﬁufn? %Ec‘i’ﬁﬂdﬂcﬁeéa ﬂ)ecfa@&{ bfvtﬁe at least one
cl uster ther cluster; and recording pointer
i nfor ndtwt@mwmm die temgpreat defeet lisbisaedandedain thpevride-ohesarseording
one gigr Where the tenporary defect list is
recorde on the wite-once recording nedium [2] 2.
The nel.hde roéthod af haiin 1,whiearein rthet thmpbelmp defactylistlifclides location in-
ol st e oL BE RGO s d <o Mgl sl pLE o Bment
cl ust eclufterfor m@mmﬁmﬁf thd défbeivdehsetri ve cluster. [3]
3. The t hod, o n .t he. poi nter
it or mat T Gt QRSN bkt OR G-boiF G Ao inchpes location in-
anot hefor@htiGt 67 thé BsdtBad @iertihtedaireld dofectise eiiser. [ 4]
4. The nethod of claim1l, wherein in the recording and

veri f i tathieghetBed eidaint bnysreipyn Herrecarding gpd venfacation of the

t enpor @ipofted a6fect 1ist tihd énﬁféﬁl}ﬂ/ abRbilist @s%&iﬁéiel' Nedddedih the at
| east oné cluster and whether the defect generat ed

i n t heleatt ope gistepped whelberdhe defechipgerarated i m[ t@y agleastigae cluster is
met hod, Qffieql @i m 1, wherein recording and verification

of the tenporary defect list is perfornmed in units of

cl ust ep.sThe[radthed offHainbtvwesdein freapir@ingrand verieatipmof the temporary

poi nte f ' [ S | a tenporary disc
defi ni ffﬂg)gnl hg{ g@%#ﬁﬁ%éﬁff‘?ﬁgigp@ﬂgéﬁet hod of claim 6,
wher ei 6 Theenttbogoir daiyn tieﬂmd:in Itlnespommdlmﬁbtmanenmma]med ina
disc definiti ﬁ ?tf uet u ar e recorded in a tenporary
di sc n@ﬁ?&% S¢ ?é%“o'bﬁ l%:fgd on the wite-once
r ecor di.rithemeethodf ¢18n 6. witnciapipateaipotary defectdzonet thg temporary
and/ or .reproducing data with respect to a wite
I

recor dﬁhﬁﬁ Gy 6gc‘roéil%ism éléﬁxﬁp?rgfyn%mC manage(r)nent area

provided on the write-once recording medium.

8. An apparatus for recording and/or reproducing data with respect to a write-
once recording medium, the apparatus comprising:

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

a control unit which controls the recording/reading unit to record a temporary
defect list for defect management, which is created while the data is recorded on
the write-once recording medium, in at least one cluster of the write-once

recording medium, verifies whether a defect is generated in the at least one



a recordi ng/reading unit which records data on or
reads data fromthe wite-once recording nedium and

W@ 2@a097804 unit which control® the recordi ng/ r BGIIKRZ004/000986
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unit to record a tenporary defect list for defect
managenent, which is created while the data is

recorded on the wite-once recording nmedium in at

| east dnsgie codrads thefreqondingdréademgondielo reeocd dali megondediinmdefective

e

cont r opsntehsforecoiod iimtjmtiagdi lncgatiun iof theat teasiornd otisstex in which the

recorded in r anot her ¢l ust

Lo e otwah AHESTEL b St SLEF a6 AEC REOmT Rl

poi nt e9. TH&fa(ppﬁfatuS@lﬂclaﬁﬂ iBcahereth tae k@ﬁ}ﬁirm@mefﬁct listénadides location
| east one cl ust in.whic efect. |ist

orary d
is rech %8%1‘“8?10 the dgfsctiye QH%Y ?néiclB? ﬁoﬁdnef/fé‘ﬂ?ttﬂﬂ ofjagpplgcement

The apgagat 68 riplacemehiBrhe WIskRiRIshe. t enpor ary def ect
list includes location information of the defective

cl ust et0-dhg appreas shelpim 8y whereigrihe poigtey gfprapationpcludes location

cl ust effdrHatibf B AEHIRA Llulfer IMRad S Blelde¥@iGé BRb@F.- [ 10]
10. The apparatus of claim8, wherein the pointer

i nf or nht-i1be apparhiug eSclnise 8 Whereinthe eeniel naih cempleledy records the
ot her &Habp déi@églfs 91 aI Egstq) \/\,{;1 @ﬁltsﬂeygn lféf'rcffeg Rfvhth%iLlhe defect is

11. The par at us o C erein t e contro
conpl eg@iegatfrdemdhejalt:a‘seonet@mj@tr ary def ect list in the

Iats I S:?]ie rﬁ]t ﬁelr%t%l% ‘éfe Cl%{?)‘?? fu%re (r)lﬁtlée ¢ ?%ﬁlt g%}?ﬁ%%g GLrifies the

The appampatarg dofecdisaimuBts oflcBiseiran the control unit

record d verifies the ry .defect 1ist

i ¢ b3 T BBl 6 git® 3 AR B Mol Fompt B fhetea i o
wher ei!&ntpbﬁnpdisﬁﬁ@ﬁmhﬁﬁ@ﬂi’tﬁmlrbon is included in a

t enpor disc definpitjon structure. [14 4 he

appar af{l)sfrhﬁfapﬁﬁréﬁ“ﬁwog%lal%é’r%l?%elfl ‘te&[i’ﬁb%%gl?feﬁ‘éfsé gd the
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recorded in a tenporary di sc managenent area provided

on t hedfGp PioyidsH o8 thewstdphrg reeddiggymqdiu). 15, A net hod
of reagk ngnRHoaWP %aﬁmg éjt%ﬁl%%arif H@ﬁectrlﬁs@fércgﬁféd @H a8write-once

wite-once record I Ng medi um for defect rranagerrent
t he neten@rdlngdn@;hmmfﬁrgdef@bmnﬁgeﬁ@ermhﬁﬂ@rhompmpﬁamgon

I ndi Ca&l&tgﬁig&fﬂoﬁ’lﬁ@} %%n‘ﬁﬁ@ﬁ ﬁl(ﬁ&ﬁné sm i3 Wnge! ﬁ&lemﬂohg& defect

is recor romthe wite-once Tecor |ng red
accesslisigs mroided fonothe witershen reedrdmg mdrdureandor ar y

defect |ist qh rea the, &
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[17] 1dLthd Beleagbhodustr whaknhd@mpohey aefdctiheispocdrial.
I nfor n?} ?1?: n?eet o} (?ft C?éll%l {éq gxlh%gegne tshe pointer information separately indicates
the location of each cluster.
18. The method of claim 16, wherein during recording of the temporary defect
list, if a defect is generated in the at least one cluster and data is recorded in
another cluster, the pointer information includes location information of the other
cluster instead of the defective cluster.
19. The method of claim 15, wherein the temporary defect list includes location

information of a defective cluster and location information of a replacement



the | ocation of each cluster. [18] 18. The net hod of
claim 16, wherein during recording of the tenporary
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one cluster and data is recorded in another cluster,

the pointer information includes |ocation information

of the other <cluster instead of the defective

cl ust e¢lustfrifof repdacemiet ofghhdefedivesluwion 15, wherein the

t enmpor | M) t.
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cluster. for replac nt f t he fectlve l.ust.er. [20
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cl ust ewhavh ehieetehiperairye dﬁectarsyisdeéc&dctd, hndteads theecopated, defect list,
and readsmtlhe tﬁng grégdef ct list, according to the
; ? ef j) 101

poi nt e¥P The apparatus of claim

22, Whe3.dihe app&a@obntiaim iZle\Ollidi‘ahltMp(blﬂtﬁf mddremtibh éndicates the
| ocation of the at | east .one c] uster where

t enpor lé)pquﬂleqfé]&q aty lf:%%f OﬁlesClP%Ero‘P/ g the tflggj)ra@aéeqqq{ élSt is recorded.

met hod2DfThe I tho 2t cINBET X iwhekdie (e Pofit& inforhel SinldRAtes the
indicates the |ocation of each cluster. [25] 25. The

net hodlositian oficaspdusiGher ei n during recording of the
t enpor &4 yrhd e 8kdd of1 didn 23, fwh%re‘iil?ﬁlﬁrﬁ{g reSordRB T @ﬁeetgmberary defect

the at | east one cluster and the data is recorded in
anot hebstcif asleteet isighecrpigil in @i af lepgirama cluster apd thgdlets is eeorded in

| ocati l#erllfcﬁ{s{@tth oiftfer hﬁﬁ%ﬁ?ﬁg éﬁ‘ﬁ{}iﬁg ltﬁéﬁ%ﬁ%iéﬁlg?c‘fog[ﬁgtlio% of the

of the ective c ster e net
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27. The method of claim 22, wherein the pointer information is included in a
temporary disc definition structure.
28. The method of claim 27, wherein 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.
29. 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



tenporary disc definition structure. [28] 28. The
nmet hod of claim 27, wherein the tenporary defect |i st
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recorded in a tenporary di sc nanagenent area provided

on the wite-once recording nmedium [29] 29. A

write-once recording nediumfor use with a recording

and/ or datepreaddich agleleapisacatrad it themoirsspogdingtportesaf the user data
one usgr. dd%a area for recording user data; at |east

one spare’ area for replacenent of a correspondi ng

porti oat ledst bieteperaryVDis@ QOAAGYVSL dred Bor recording a temporary defect

PCT/ K 86 dat fect .is. .
gener S0Rd0 4 g et Tl BREHE CE B BirbfioB ilingde he recordine
data afdéerreprioducatg dppasituseniecitdatlcystding clusRnagehehthe

area for recordj a.te ry defect list for defect
nanageWEWPraé}ﬁE}et:ﬁS‘%f?f @rremgﬁfnati on indicating to the

r ecor d3marhe aNEléRhcd RRHRL ﬂt%ﬁﬂr&ﬂwﬁﬁﬂ@faﬁh% *héreiahé Mnrary defect
at least one cluster in ch the tenporary defect

li st idstircdied st 1qogtipn mgormpgian Rf ﬁéefee%@eclv%%rd}fdlilwgser data area

medi u ”irvﬁére Gl REd¥ %%en%%ﬁ%h& séé&‘ﬁdﬁ@dlﬁ@ﬁ ﬁ{fé{rnga%foﬁ of a réﬂl%ement
i ncludes first location information of defective

cl ust eeluger affe spaeg argafoy replagemaph el @e alefrélﬂvéwluw
gener aj £qya IQ&‘rirrt %ﬁ@é‘f&cb@%?g; thOfhuh Yt gfalﬂﬁbboalh&%mawhﬂe the tetrnporary

r epl acenent us er o spare area ftor
of t heddedtéist nsvecocdlaglsm éhre. at[l@mq oiglclusidrenf\Wrd tt:mpom;edlsc

recordin f. [ .
t enpor %lr gag'e%%?yﬁleg ir§ {1@1‘3&1 13 %no}‘\%g({ 1% tﬂe ?ﬂgllsg torl{'glggt{er %nr(]iedata is
cl ust erccodded heaﬂodrqnohmmy, thi¢ p@nterrmfa@mmntmcamathei lbcamion in-

def ect ener at ed ast. o | uster and

ot a1 ©rp G BY Efothet e ess T S B rE S less

i nf or nBa.iThe writeloucletechidtng @ed i @i claiin 20pwh@kinane pbinta in-
anot her cluster instead of the defective cluster. [32]
32. Th r%?‘il?rblsélﬂfé!éisflé%ﬁﬁfe&ﬁlﬁ%ar%é%qc 1908 sy

wher ei 33 tAgoRRite @hddble reﬁ&ﬂﬁﬁtﬂl&ﬁwh%ahﬁg Iré&’o?(ﬂ:d' tRer@on a program
tenporary disc definition structure

conput ©F areibrteiaceadine @ ey oD %ﬁfrqﬁéw ﬁ@g deféetd”flmement on a

thereorig.- &{C@%@ﬂ@hné HedBn&hRAgs Rip IEﬁQBE(@b?Q c8mputer, the method
tenporary defect list for defect management on a

Wi t e- emeRrisiigsor di ng nmedi um which is inplenented by a

fg%gtr %r'e?/rdggr egtFet(I[leb y%% Lfrlﬁ'g&ngcrherg t%eeg[e%j\[/‘lﬁlet (gl‘?a is recorded on the
r ecor dedtespncerecording wdum;en pideant dnmglusteldmﬁ}h@ wirite- atlce recording
| east on clu ter of tﬂetg nce. r.eco

and ver® )l/lll’nnaél Wﬁrr{yﬁ%% A% el (tiei%ecg Iy %ener n éﬂgat leahsg oIg cluster

| east mnerdhigmrzewhrchnsaxeomdeahgl adactfactNelodnh;tersn asatherdbdter; and

recor RO TGP THFORHER O VATEHSS hcedEd e atleast one

| ocat i @osted whdie et tem@asity @dfect list is recorded on the write-once recording
medium.
34. A computer readable recording medium having recorded thereon a program
for executing a method of reading a temporary defect list recorded on a write-
once recording medium for defect management which is implemented by a
computer, the method comprising:
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



cluster where the tenporary defect list is recorded on
the wite-once recording nedium [34] 34. A conputer
W0 e@daised r ecor di ng nmedi um havd ng recorded t hePEDRR2004/000986

program for executing a nethod of reading a tenporary
defect list recorded on a wite- once recordi ng nmedi um
for defect nmanagenent which is inplenented by a
conput eading itlee teephiady defngirlissiapneprdinttaihei pognteoin frireation.
i nfor ion ihdi [ I L QN .
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medi umecamdthgaoedsg] agn@atsingeast one cl uster where the

t def t 14 is. d d WO 2004/ 7814
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l'ist, afeandiiog tapbhey gatdtndnaparheitapdal @ihe fed3&ding medhum on a
nmet hod of qagin a tenporary defect list for user
data sEBHEPYHISC RS or di ng nedi um  conpri si ng:

[36] perfor 88 NMhedndtRdd dclaht 3, wetdithRREBARIng Wkd WGiff after write
recording of the tenporary defect list to a tenporary
def ect PiIREFPAGEMEHECSar ea of the recordi ng medi umon a

cl ust eé'tmk?ﬁ/g fike lﬂéﬁﬁ(ﬁal?/afﬁ:'fecct likdRkoRGecutiRe R hockhe ftetﬁﬁcﬁll@ defect

35, wherein the performng the verify after wite

pr ocesagigepicnsaga By byinglg upieandenpor ary defect list in

consecut. - :
V&lf%ﬁg%é&%&&ﬁéd Qifnﬁfé:nl?ut df %O&glﬁgrag)g {hlggétl hr% sutch éhat when a

managenent drea I n a single unit;
r ecor dédediinigcaedim oneafl thhdustersod ther tpmgerfagc defb¢tananggerhent area
t hat fect | ' 1.he ¢| ust e
of  t ne Poniun i Biaralen JAL Sddy VB e Bl Bk Bldhtying v
to a pportiooin ©hext klstee ophe acnpatefyetfed: nmhagestcn areg. and

i a .next cluster of the

verify t he rtion i i
371 { rmor 3 s S et AT sambrsSE° 5, " The: met hod
of f cl aétmi@pqiﬁtg_f Idﬁ@t&naﬁi@ﬁ'@ﬁdi&:ltiﬂgIloc_&‘ati@ﬁs'hiﬂlgh@@n[}io%ry defect
I nformation i1 ndicat|n ocatl ons | the.te rary
def ect MARATHGBHERE WiingéL‘%/\]‘?&Pé?W K Qe{g’%‘i%b% +sarp$’r3 ‘ect
[38] st is3g.reeondrsh ofl38h B8 whéhen MRtgdaderhforhmadién Snly points to the

wherein the pointer information only points to the

cl ust eflusters of Hi EBRPBFMAS CE dRAECRIN AEr3rEHEN eprdain Wi (emporary
cont ai ferthgist enporary defect list. [39] 39. The

met hod of claim 37, further conprising: storing the

[39] poi nt e?9.iTheenateed ofreldim ¥, fethsocamprisingc definition

ranageheRty QeaRirt e jpP BT CAPRERTER AR, §fkure which i
wher ei storgt em thellempenapodedes nuwhgaonentareagenent  area i s
[40] Ejglf : hi %r(? gfr}]lte%% 7 u(% (lgﬁlcézg%f ﬁf tvvhleiresirg W%Qﬁj t}}qumf)(?rggfo({e%éf ngainaslé:ement
area is full, the temporary defect list and the temporary disc definition structure
are stored in a secondary temporary defect management area on the recording
medium.

[41] 41. The method of claim 40, wherein the temporary defect list is stored in the

temporary defect management area before the temporary disc definition

structure.

[42] 42. The method of claim 41, wherein the recording medium is an optical write
once disc.

[43] 43. The method of claim 42, wherein the optical write once disc is a single

record layer disc.

[44] 44. The method of claim 35, wherein the performing the verify after write



are stored in a secondary tenporary defect nmanagenent
area on the recording nedium [41] 41. The nethod of

W@L@uwB04 wherein the tenporary defect |ist iBCEK&2@d/000986
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[52]

in the tenporary defect managenent area before the
tenporary disc definition structure. [42] 42. The
nmet hod of claim41l, wherein the recording nediumis an
opt i caPYOWSiStCemptime disc. [43] 43. The nmethod of claim
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wher ei defediengmegdmentiaregy; ae verify after wite WO
2004/ 097814 20 .PCT/ KR2004/ 00098
¢ ecor Ay PR EITLTEF ATy eharearent os PR AT SR such tha

i ncr enwhésa Offetttieldcarp o tieyingliefleatr sfahageiperdry dcfear

and verifying each single. cluster |nc ment a

si ngl emélil%%e{r%}“ g2 F‘&’Ef‘égﬁ‘éjdngsi?&mrﬂ%‘f 0 é?{n%orﬁféfcggﬁd figt,

| ocat efbcomidgdSicAgYify Hepdktedn &ifthd RehpotFPAbREYIiH af £6éxt cluster
managenent area corresponding to a portion of the

t enpor rthe FanoEdry |deteet managepiegt #§2-and veri fyi ng t he

por ti ofs afhethighdEHRILiAT M4, B&TRE borh| ﬁémg :n a next cluster
of the tenporary defect ranagement area. [45] 45. The

met hodstefingpeinter miornfation h@hcafmﬁﬁ@qa@m‘gm the tonipgepary defect
poi ntef,, ha&%ﬂ%ﬁ?&r&é’&héﬂa%&é &rg%@ﬁd 1% elordiOlf

t enpor ar managenen ar ere the tenporary
def ect 44. ﬂ&rb m@hcv@@fmlammS vhefeimthe pPingenrefonndtiaf oy gomis to the

45, Wh@lg&érg Hé]he t?l%l Qlla? rdéftg(t, %ﬁa{eﬁg%érg&t% WIB?III Q(;nstaﬁl\%h tlg%porary

cl ust ef ary managenen
cont ai aiefedftélsterrpor ary defect list. [47] 47. The
met hod f cla f.ur r co risi.n storing the
poi nt ef‘ |W6’? dl%fnd?lﬂl ? WH%}P c definition
st r uct stoBngMhic PointE 1nﬁ>tmﬁtecd1 inm teM@ota@NPiOE a¢Hnidert aficture which is

management . area. The nmethod of claim47,
wher ei ﬁomé%t}leﬁﬁm[)%rﬂ%o‘?ez?? PSR Affdgenent area is

full, aherneenmmsdsicldef € whkiest wabsltheh@mp AN nfhing€ement
def i n|t| on structure are stored in a secondary

t enpor ¥Ey isdet B¢ tomppagmisct Bytaad de emeorecdisg fi‘#gntlon structure
medi Umye ls@h2dd % seg&ﬁiafsﬁtteﬁfﬁ@rzﬁ’ff d&fledy rﬁﬁtﬂaﬁem@ﬁ}%@d &h thB®ecording

tenporary defect [ist is stored in the  tenporary
def ect mgdi@genent area before the tenporary disc

def i ni §d e SHRSMCSWISm 48, wherein the temporary defect list is stored in the
temporary defect management area before the temporary disc definition
structure.
50. The method of claim 49, wherein the recording medium is an optical write
once disc.
51. The method of claim 50, wherein the optical write once disc is a single
record layer disc.
52. A method of managing a temporary defect list for user data stored on a write-
once recording medium, comprising:
performing a verify after write process during a recording of the temporary
defect list to a temporary defect management area of the write-once recording
medium such that when a defective area is generated during the recording, only
data for a single cluster corresponding to the defective area is recorded in a re-

placement area.



[50] 50. The nmethod of claim49, wherein the recording
mediumis an optical wite once disc. [51] 51. The
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disc is a single record |ayer disc. [52] 52. A nethod

of managing a tenporary defect list for user data

stored on a wite- once recording nmedium conpri sing:

per f or hd.Adeanateed ¢lyclaft B, wherdirlogaooesd thudelengive areas and the re-
recor ding. of hG LETRALALY by ARLRG) dcditubBed temporary

def ect" managenent area o he Wit e<once recordi ng

medi und4 dhk mdilxid etdaimed 3 efhectin the physeaalissctgementatecbrrespond to

during the .recordin ly, .data for ingle cluster

cor r ooisemating i Sichds gEPeerrB Gpes i BB GeGeriigh

re- pl s dmemtctasdeel. claM 2009 Sit$phadical sector numbers correspond to
PCT/ KR2004/.000986 6*5%1 Sg. The net hoq of c]aimb52,

wher ei [YSPGEYE fASHECIoFs Qifhe delpelite ajeasang e rgRigcement ppeas.

pl aceneeThd Ao G 1AiRE X hefbib i dRIY Sdécile $i8 dsPbctive defective
nunbers. [54] 54. The nmethod of claim53, wherein the
physi cPassigiths replaspaet 4esr espond to respective

first sectors of the defective areas and the

repl acenent areas. [55] 55. The nmethod of claim 53,
wherei n the physical sector nunbers correspond to
respective |last sectors of the defective areas and the
repl acenent areas. [56] 56. The nmethod of claim 53,
wherein indices indicate the respective defective

areas and the repl acenent areas.



