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WD 2004/ 093065 PCT/ KR2004/ 000862

RECORDI NG REPRODUCI NG METHOD, RECORDI NG REPRCODUCI NG
WEARPBARSDHS AND OPTI CAL RECORDI NG MEDI UM TechnPCHKR2004/000862

Field 5 The present invention relates to the field of

di scs, and nore particularly, to a

recordi ng/ reproduci ng nethod, a recording/reproducing

apparatus, an optical recordin nmedi um and a

RECORPINGIRERRQBYCING MEIHOD RECARDINGRERROPUEHNGAFPARATUS AND
thereon a progranbﬁﬁrcﬁl_tkr,gl:R ﬁ?ﬁﬁé%ﬁﬁﬁﬁ oduci ng
e a

met hod. to Background cent years ve W tnessed
renarkable advances in optical recording techniqgues

(i.e., techniques for recording data on optical
Te !dl sg .l!Wth t hese advances, various types of optical
c ordi ng/ repr oduci ng appar at uses have been

deved praént WichBoAneRte ol thalfiett 6£8isas carl aPe p@ﬁlcularly, to a
optical discs to which data can be witten 15 on

reco iRg/repredueingrmedode ameeordingi@predigiag epparatus, an ogtlcal recording

e a8 B 2R eSS P Bl B preon

progfmhlf@raﬂhedle&@ﬁjmg/%r@dablhg,methotjhe write-once opti cal
di scs, a state of a recording |layer is changed by

applying heat to a predeterm ned area of the recording
*3@%%1[ %\ﬂ] ng laser light to forma recording mark. 20
nagenent involves re-witing user data, which
haRetern yeacor kave | witdesseslerrewrkalble eadwhrces aindefpdical recording
ted, .th ti f dat a |
teChBEHER i So (IR PTRGOGEIRL A4 O GHRcEHBSGSY Jith these advances,
vario gﬁé@ bPBRtida dls%etfe%SFdln SSHaﬂé dgi)a?ét%éé hhgd bbgh‘?jeveloped.
t managenent usi ng near cenent net

an\d/rdi@bece cnﬂnagénsemareml tygea)fsjptlpai digcs épddehmdata can be written

net hod._ I n the |inear epl acenent net w an
only GFIce EoF Gxaipiay B ANIoaeEERBREE diss TBEnErbiet (R Hs) and digital
vershifiR! AFRAreMotdbiASs a{[%‘DQis )2 FRAFG RS 65 Wher Wr@e-@ﬁﬁécbpucal discs.

I's not generated. In the 'slipping replacenent netho
Genertaﬂy,arreme/\mlrt@oacdembal d@cg,eaea‘tateedf rasre@brcbp@dayer is. changed by

appifiap Jt 14 3 R dgBtindtl 8t Ao it il BisMif Tadef it to form a

recotdifg@iarkepl acement nethod, a bl ock of the user data
area 30 where a defect is generated is called a
dePeftsct manageamttlmolmr%wah@g usehideta, ivdhieh hepdwentigeorded in a

userbg% pl’a éjagr@%r Iblag eﬁe&? ds W@%%g%@m%%%%ﬁm for data loss
otheREEE KRZ0844 0086Re Njetehitdnm bedilRy edefelct.a dCfwentionally, defect
management is classified into defect management using a linear replacement method
and defect management using a slipping replacement method. In the linear
replacement method, an area of a user data area where a defect is generated is
replaced with an area of a spare area where a defect is not generated. In the slipping
replacement method, the area where a defect is generated is slipped without using
such an area and a next area where a defect is not generated is used.

In the case of the linear replacement method, a block of the user data area
where a defect is generated is called a defect block and the spare area, which is a

space for a replacement block for replacement of the defect block, is provided in a
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Since the wite-once optical discs cannot be
overwitten, defect managenent nethods different from
W@ bgeoioss rewr it abl e di scs may be adopted. | n POEK&a®E/000862

of the wite-once optical discs, the above-described

def ect managenent nethods may or may 5 not be used.

Thus, there is a need for a nethod of using the

write-once optical discs based on whether defect
predgtatenijeetbates of aidis¢. or not. Disclosure of the Invention

. t of. the present .inventio rovi des a
f‘&@ﬁgﬁﬁal\y@&- '&‘EFEPR C#EglﬁB%l’CaganF 5)% 8verwrﬁten, defect management
metHoRIBOdiffe Rt IFRIM QRESE 1Y réRRRDRY Hics 3hap el &ddpte@Colflti case of the
medi um and a conputer readable recordi ng nmedi um

writehgengPticat disge dtherriraendesgiibegrdaiestananagement methods may or may
e [ r ugci : ; : ,
not HEREd; S hele B Hely LT rapb ol Prilbifty e Rl optcat disos
basetenagbettdr defectdnahageraentistuseddstiriotonal aspects

and/ or advantages of the invention wll be set forth

in part in 15 the description which follows and, in
Disc!?)@[ﬁe of’\fhlellnpgn ?.'vi ous fromthe description, or may be

Fearned by practice of the invention. According to an

ashecispett dhtheppesent irventioh iprovides retdvodding/repraaiudinggmethod, a

data on recordi ng nedi um conpri ses_.sel ectjng a
reCOHﬁ’F&E@Pr HQ@@n@HPan% S &Ptt'ﬁg'ip éeﬁ%r@\'/ﬁ%r{“eﬁ'%%wf@ad a computer

i def a of
escFRRRSRTERANGT, PRARATH QA SeLoROocmaty ol Pam or e
recopiind/ozpreducingt heethed,orinli whiahed wmiter@oer dipiigal t disc deam be used

on the recordi nmedi um whi | e def ect nmanagenent is
acecfing g e ior Q9tect MERBORTRG! ReAHARiEd F Mohe. der ect
MBRGGRARA asctPHRd 0P av0hRERY of3RE IMRGRTOH WM B'8et forth in part in

data in the recording medi umw thout defect o
the demcsgtiommhich follols aled,dotparhrveil)deepiviows frondfee description, or may

b Isel eézéed. %5 /%gctﬁrdi ng.to an aspect of the invention,
© 19ahe X(W%ﬁ’ W& f ?H_?ev lPQ in the defect managenment on
NOSEFOIMBItbHeSadptick bRt pRGchhRIVERGSH, H AEtRGE o Reddrding data on a
t he defect managenment on node, the initialization

recogghing meslivg cesaprigsasisiectiigar detack managemantaopdg setectable between

o OBk BERFRAN S, g % R BB BRI Mte mt e
whetflef elefedianagsg@neni ’f @r et perfoririee] vdithe rcebatingtrmediuam recording

the 30 assigned spare area and an identifier
the dalgi eat ihegrednsdiger eedivranwhienciafednmanggemeantagis performed on the
o d t i ded, i e :
ocol A i 5 B AR P S4B e and recording e
dataiinthatreoordindenediwar withguiodefebientmiagement hig thefdeféct Management
WO 2004/(%23 65 PCT/ KR2004/ 000862 managenent on node
off mage; I el ‘Fﬁgri ses recording a replacenent block, which

According to an aspect of the invention, the recording of the data in the defect

management on mode comprises initializing the recording medium to the defect
management on mode, the initialization comprising assigning a spare area for replacing
a defect generated in a data area of the recording medium to the data area; and
recording temporary defect management information including information on the
assigned spare area and an identifier indicating the defect management on mode, in a
temporary defect management area provided in the recording medium.

According to an aspect of the invention, the recording of the data in the defect
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repl aces a defect block concerning the defect
generated in the data area, in the spare area in
w@e@deradsiri ned operation units; and updati ng tPET/KR2004/000862
i nformati on on the defect and the defect nanagenent
informati on for defect managenent as tenporary defect
5 managenent information in the tenporary defect
managenment area in predeterm ned operation units.
managemedit ngnt mosle dditeen comprisesi neeardingn,a treplaceswndi bipck, which

t ta,l he defe nagenent, on de, further,
ropidten ol B AT 0B The PR e e ndRe et s, in the spare
arealifdsretBierirpiad bpedationl @fifs; BRAAGRIFEAY thefivfofMmatién on the defect and

including information on the i0 changed size of the

the dpfact medagemeanteinfemsdioar Jorddetast management as damporary defect

a4 o T o] TRy, G b dtorminea

operatiopiuinites converting the defect nmanagenent on node

into the defect managenent off node. According to an.
aspeRArdig tnaniaspest phine inventamvibesesarding of the data in the defect

manrggér‘ﬁ%t rﬂ@tﬁ‘@ﬁﬁﬁﬁ@ﬁ cBHd)r ggﬁ%@é}m’ié 2ae?5|1|z(ee ofthe, spare area; and

rnitializing e recordin ef ect

updatingadgemeotargf tefeotiemaandementridiormatiba talwing infsrmation on the
recordi ng. medi um wi t hout defect managenent. According

changgd-f2& epkia SkAreraied i entemperaphéetest MenAgemest p63R-t o
t hﬁc&%ﬁ@}a é‘ﬁ%\%ﬁ%ﬂ?@f e ﬁvﬁ@@cﬁg%@%b@%ﬁnﬂ%%ﬁ&%ﬁ% in the defect

the 1dentifier Icating t fect
manafémenti eni moda duttbempoorapsisee tenterting dge wefictananagemednt on mode
ora def(ﬁ%t managenent i nformation that

, di t
into @C‘f‘?rf%!é{]l ”ggggleé‘@%ffﬁ“? tenporary defect management
ar &éedrBing 967 8R! 28BERISMEME %ﬁ%ti@h?vm@e?;og?er{s@ into the defect

recording nedium According to an aspec
manpgei@ent el mMede rceomrites gratializing dhe hecoubing rmedism 26 the defect

manppfent aftohd: & ol I ecolfine gmediom wthout defect

manags@edi.ng a finalization flag indicating the
finalization of the recording nediumin the tenporary
dehecardingnig edn@spaciaof e oindenton et rigintialization to the defect

R R
managéraenttdfomade tihethiee tamparayy deiffeet nmERESNEIt affLaand recording

a defect 30 nmanagenent area provided in the recording
tempesayivu Aefesh cmenpgemgnivinfarpatier tteahis dinally aindated in the temporary

dorob PRl i b oL Mo B ARGHERL P62 recoraing
mediB€T./ KR2004/ 000862

According to an aspect of the invention, the recording method further comprises
finalizing the recording medium, where the finalization of the recording medium
comprises recording a finalization flag indicating the finalization of the recording
medium in the temporary defect management area; recording temporary defect
management information including finally updated information on the defect and defect
management information in the temporary defect management area in a defect
management area provided in the recording medium; and filling with predetermined
data a remaining area of the temporary defect management area where the data is not

recorded.
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According to an aspect of the invention, the recording
of the data in the defect managenent off node
w@eowpoI®es recording the data in the data ar eaP@r/BR2@e600862
in the recording nediumin predeterm ned operation
units; and updating recording nanagenent information
according to the recording of the data in a tenporary
defect 5 managenent area provided in the recording
medcoording: tooadiasgpech obtha speotionf thehrecordiegtdfdhe ddta in the defect

mane BRI o RSP TRH R O RE R 2RI B M A Aro provided in the

recorr(ﬁﬁgrdh@&uﬁﬁdldmbréé@m*rmﬁ@é ro%%@ét@nnguﬁté' d Zapdfhg recording
flag, which indicates the recording nmediumis

manggaglent éeformatiemaccerding & wezieecmfdmgmfat@emm inraégmporary defect

marpEEReh A BRI B R B e likerent area in &
deAecordintpioge @Spéct&ﬁﬁﬁeﬂh@éﬁtﬁmd theNrédderdingaRetHdfurther comprises

medium and filling wth predeterm ned data a
fmalkzmm.the nEpcarding omadiemy emprricatiie ditalizatiomnaiydhentecarding medium

comgggéesgtﬁég?gﬁﬁhi %’?@}%i‘%ﬁﬁ?@ 3@% | @ﬁﬁ:‘ﬁr ﬂ@?ﬁ%g gr{bml%%rdmg medium is

finalizegdr trdthel tegnpckaryddéfect ennradethant areserRoiding reBeHdiiG management
whi ch includes a lead-in area, a data area, and

a
informagienofinaliy apd @Eﬁf&é@dﬁﬁvar@p@a%ﬁ@&d mangorgant area in a defect
manmﬁé%e'ﬂg r?gléé BV| mﬁg@ﬁfgr%” @gcﬁéﬁr@ﬁaame Neéﬂcfi Cﬁllﬂ?g} W predetermined
datape rémairsng amea lmé the éempdrary dwebtunanég@rmeat iaeémw‘rwre no data was

def ect nmanagenent area provided in the lead-in area
recog‘fecf.he | ead-out area, so as to update information on a

def, e

TenoasaReTe! Aaahel Asphll Rk PR sBhE h@itlofna%klhod, of reproducing
datafrecorsiesl gn apreedeting merdmo parictt m:iucmsda i%lmgre@ataadata area, and

2l B T MR AT R AR GRS TREEBELFIg Brafiagement on/of

mod@ﬁﬁﬁﬁﬁna%nt Wﬁ|dhn%§[8a*lé7§‘whbh%rro%%&%éhﬁ?eﬁﬁ%hh%S performed on the
further onprises reading finally updated I nfornmation

recogding medjgn'eétoramjtefmmalry defathterhageineent argd provided in the lead-in

ored FPRASTERL L DS TRLOR ORI ISeh RS BE fnapis n e e

arcanade dattor lﬁiﬁéhé@éméntalrﬁ@fnmtomaﬂﬁmgbn@htf@dﬁwe defect for every
According to an asloect of the invention, the

predetasruRrmE PREratien readingdatagerprdesds th@@lﬁt@@r@a based on the read
defeld BBHBEBITRT ohldtemotBiigyafibgat es the recordi ng

I na rom tenporary def ect

mefagedrigt tar 8a; agpebtr eadh@gnw@atnbnnahéyremdau@id 3thethod further
i nformatjon_on the defect and the flnally upda
compase feaith faAbhUPHaATesr iFErMaHon ihiheadefect apd fmally updated defect

man %@%@F‘?ﬁ‘l’orrﬂéﬁ@n PESHH ?%g;érﬁﬁe | roee??étdh{ég)aﬁﬁméHParea if the read

INng to an aspec venti on
defecemaadgemegt ontdffochoteribfoematidn is a defect management on mode.

According to an aspect of the invention, the reproducing method further
comprises reading a finalization flag, which indicates the recording medium is finalized,
from the temporary defect management area; and reading the finally updated
information on the defect and the finally updated defect management information from
a defect management area provided in the recording medium.

According to an aspect of the invention, the reproducing method further
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WD 2004/ 093065 PCT/ KR2004/ 000862 conprises readi ng
final recordi ng managenent information fromthe
wao esoposIsy defect managenent area, if the reaPlCHER2@H/000862

managenent on/off node information is a defect
managenent off node. According to an aspect of the
i nvention, the reproducing nethod further 5 conprises
reading the finalization flag, which indicates the

compeses tBatjngréidaliredosdingimahagerdent informtdtiont fromother femporary defect

def ect , mana nt area. and reading the finall o
manggRTEDY 216 1o Misisedr0gRet Menagpaant sp(pTt mods flgyation is a defet
mandgE8meRt ofith6gd. managenent information from the defect

managenent area provided in the recordi ng nedi um

Acheearding tto anoasrectashebe dfventienprtbs eraproduweingi ogthod further

an apparatus for. i.0 reprgoduci and{.or, regcording data .. .
comiis & el e inaiga b g Wby Mdicied i) recelil edium s
finaligBd} frth@fterﬁ?éfyedéfe&ﬁMaﬂé{;ém‘éhf Bre2 WRiCleatithd 1#R finally updated

recordi ng nmedium =~ and a control unit, which selects a

informgtiento defeshanedbe finglly wpdatedadefecemanagemeaid imfiermation from

the g EndB B e o RRRF IR i TESH LG

peAtcoraid bi bRotharaabpedte@fr thed gBséite imBsiodl Ngn apparatus for
medi um 15 and controls the recording/reading unit to _
repro@ucingl tansl/efat 52Gaidinge daldor BNng@ neareidindwnimedigBey egpmprises  a

ecofEBREIRD ), TG RGO BB gt s
and teheodtrblh unit, Wrich eetols rey deebtumanaybment mededs one of a defect

managenent, if the defect nmanagenent off de is., .
manga%@n_é@.n Ry @Pﬁgatéﬁfﬁﬁfom?é}a%ﬁgt%'@to%fmg‘g% thpedndieates whether
defebf%%ﬂggeﬁwen?% WE@H&%@@WHI@%Q@%CM@& gﬁ“?ﬁé’ rr<\a}\<,1‘i]ord'wg medium,

reprodtci ng data recorded on a recordi ng nmedi um I'C
and icoatrotie thea réaadingreadingauni tdategosat ¢ee dabal ia theackcouding medium

whid, e CORTERAGSRRY 5 ST G 1es pERONIBO, Riedtum, if the defect
mantéﬁé%ﬂ’c BE MB&E WielaRddafPRIcoR! tHEbhta inWhe ‘F@ccﬁﬂﬁg ﬁ]‘oegi(ieum without

e reading unit to read defect nmanagenment on/o
defechimanagement, if thiei ddfechiinoagemehtofienodieisessslectadagenent

- wa er,f ormed t he recordi ng nedium .25 froma .. . .
t eROTary st et RL: BiksEnpIihtiaR o 3Pheratus for recording
and/bea€picduginefdata ttRrdeRérOHt recBf®Ag rAigdiafn, I WhitRdRRIdes a lead-in
i nformation on a defect generated In the data area and

areadef dale aragn ayeheread-oubaned iconseoriiviehnhagengead, epmpriges a reading

unit, {FyEHca e e REEHRRECHL T the, FeEHMeL hetfiihd e sontrol unit
whichheordidl@ th@regdingagmt @ rddie derat rigi&fEmemnageieiode information,
on/of f nbde information. 30 Accordi ng to anot her

whichdpeeaterhenersradeenmanagemenb asaperapmachpn tie geapisting medium,
fromlr@?édﬂgbﬂarﬂgld%ﬁéﬁ rRandifnen éaréggjroﬁdgetiﬁtl‘?é feacld-iﬂnge% or the lead-out
ead- out rranged, a tenporary

rea consecutively
areagebead torapdgnimidrnaation bora defoet dengrdtedporthe data area and defect

man‘lagcfar%regtmiin?or}m%ct]ion for management of the defect for every predetermined
recording operation, and controls the reading unit to read data recorded in the data
area based on the read defect management on/off mode information.

According to another aspect of the present invention, an optical recording
medium includes a lead-in area, a data area, and a lead-out area consecutively

arranged, a temporary defect management area for recording temporary information on

5
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5 WD 2004/ 093065 PCT/ KR2004/ 000862 a defect generated
in the data area, where the lead-in area or the
WO e@dAeaess ar ea and tenporary defect nmanagemnmenPCT/KR2004/000862

informati on are for nmanagenent of the defect, and a
def ect managenent area for recording final information
on the defect and final defect nmanagenent information
and which are in the lead-in area or the | ead-out

a defeciggensiated ih thieedatanaremamhede the learhimgeseent the lead-out area and

temget o AR4P Tl SRS, b liichoarendt ahafiSusnt of theglstect, and a
defetNfrRhagbhiht ek fbf‘ﬁ@c@ﬁ'diﬂ? finla® irfofrR&M it oAXhagéfaEt and final defect

reproduci ng apparatus whether data is to be recorded
manggemgat infedaaiinmgndwdichrauhin bedeaddn anemapénefaad-gut area, where

e BSELE o et RSSO ST CEGRIS) 8 Bpoorar corc

manbgéineat aredidcuddsodéfaet ﬁlﬁhéﬁén@ﬂ@ﬁﬁiﬁﬁ{od@?inmﬁ@tioﬂ that indicates
are area is assngne_d to the data area by the

to azrgﬁarrdém@nﬂ&r FeRfedUring appespiacehetier slate s tthdve recorded on the
ecol R REFUP I BEis! AR-BRRES L A% el ffhe ARG Heaium
prRckedrding toezh mepectdofnire inpertizin, dinthentecordihd endditietts initialized to

agenent area is enpty, and the tenporary defect
the @%agmemeéﬁ UhiR4S. £ SPatealRie it apsignediarthgt data area by the

i f j :
2D eI g e PREoNEPEBlocA InFRARETRE e B1BEK Ebhncerming a
defept geledrated imetther dataratea @f dpe retcardimgumietiim Ac poeditagmined recording
ap aspect pf the jnvention, if the size of t spar e
operdliof BTt e dekst draeraRet IS ohaite A8 (e temporary defect
manb§&ReAt BedTedtdtdd Stdi8 'vﬂﬁéré%é4ﬁf§)rm‘a%ﬁrdwmé’@|eﬁébt drifthe defect
changed size of the spare area Is recorded in the
manggampentr infelefalicn nionagemagemad af edhe Adetadli wgnt deanupdated in
daiqoect cgf th@ invention, .'%f the recording nmediumis
PreAPE MM Q928 ngé)pegg%cg} S managenent of f node,
! nA@fdmﬁwgom bRdhGRdL T heeindehisi, MRAAASPE YT Akl spdrBdSrea of the
is recorded in the tenporary defect nmanagenent area _
recogghing magionds chaaged andntheageatsting mediumesireimitializad) pformation on

e RGRRAD o PSP SR T T %St Anacemen

aregan aspect of the invention, when the recordi ng medi um
is finalized, a finalization flag, which indicates
t HeCqasgipadP my aeradlef e Nvaalionduthe recpeding madivm is weinitialized to
I, C e a._ 1t c
o AN ARl TR0 PR AL n LY B8 hanagement o

modé eéspecardeddef ¢od tempageyeddfeal arariagensatr sied and tiBmporary defect
def ect, 30 managenen ar(z%, and predeterm ned data )
mangagement Miamaka) fm@ wpeaiedfintthe temppsnrdefedemapagement area is

recofFIYAHRHE Abfétt fRadliifierdgt @ is recorded.

According to an aspect of the invention, when the recording medium is finalized,
a finalization flag, which indicates the recording medium is finalized, is recorded in the
temporary defect management area, temporary defect management information finally
recorded in the temporary defect management area is recorded in the defect
management area, and predetermined data fills in a remaining area of the temporary
defect management area where no data is recorded.

According to an aspect of the invention, if the recording medium is initialized to

6
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According to an aspect of the invention, if the
recording nediumis initialized to 6 W 2004/ 093065
wEFODAKIED4/ 000862 t he def ect nmanagenent of f nRCEKRRIVE/000862

def ect managenent area is enpty and the tenporary

def ect managenent area enters a state where recording

managenent information according to the recording of

the data in the data area can be updated in

the getegbtreamagerdente ofir ohodg, dperdafech management Asreer & mgwpty and the

aspect of the pre ventlon

er ent a co
temiiafhrlelct, BEBRIPRE Nl BanPERED R PHIE BT RSHIRg Management
inforhitiohUsddopdifg ftethé FREGYY b theAdERY Othe @dtar fe@r €M Be updated in
data on a record| ng medi um perfornmed by a conputer,
predateérm@@dwtﬁpor@laqmnegam geitscti ng a def ect managenent

def ‘gcqq' a W&ng %sﬁé&tngp ?ﬁgrﬁgﬁﬁﬁg g{\)égﬂ%g{ah gsmputer readable

recoﬂﬂﬁ@@ﬁed@ﬁﬁ@ﬁé&ﬁd ivithi srobariminte dseiuBeh® fort iRgplementing a method
recordi ng medium recording the data in the recordin

ng
of rerauding dAta @nder &qormgagam perfp@redrie@ 6ammder, the method

comé@sﬁ@éte ; tlgﬁgé Wikeck | éﬁ‘a?q«%ﬁé@ gdgaé]‘fﬁﬁg%?ta ng&gqﬁaﬁe?‘gement on

recordlng n e recordin

modeealidumdefétthnahagerhent offanede st mdlc%ltéshwhéﬂ‘fefrcrlefect management
rrg g nt off node is selected. Accord |n% to anoth
is tog fek® %ﬁ“?%@%#@%éﬁ?or@m\ﬂaﬁﬂ@%m are@eFﬁdu@ her daiam éhe recording

meditmn R/\ﬁ'ﬁl@rdgfg& %HF%d[%Q'f(YHﬁéH &h ?I‘f@? d?’&lng me lum |f the defect

I nstructions "'enmenting a nethod o ng
mandgemenérnlmdeom %leetedr alndgrau:euﬂlumtha/rda:ta |hal$16arecord|ng medium

.. lead-in area, at a a | ead ea
withoutetech Mogrgertient e JGZ%C’%B?'?%Q%% od 5 delsctethe
TACSSIFRTRY |aholir’ BBEREI0f the ThrelB° BRERTON OB Bbimputer readable
recoutif@ cnedinmagreneied wﬁh mocceﬁan@ instructiens é:ordmpla@emﬁdg wrmethod of

repr s, PR SS 8Y R Co R R Aielt BES.F e, area, a data

areal %‘ﬁd' g23dadBuiRéa Qfon%@@uﬂl\%daﬂ*ahgéﬁeés ﬁé}fcﬂ'ﬁnéd) b‘jpﬁéﬂdﬁhputer the
i nformation on a defect generate data areéa and

methsk emmmm@@ermadtng rﬁafeﬁfatm@nﬁg&menmmnmweoﬁnfpnaatlon which
indic i Bhe T aufREY B ahARE B, BaBa T B A, A medium

and I epgtreefl eefedrmnrgrieieanif hotmastefordfed, NfrofiTe4 | @mporary defect
Brief Description of the Drawings FIG 1 is a state

manggeigeshacga Rravided in e leastty aiargonéts lﬁﬂda@'é’foaiﬁaagﬁo_t as to update
infor@aéigﬁa ?'rd%{btt rg%%gfeg&rj (ﬁjﬁmﬁg«?eaata' a}\ég{gedd?@efegp rr’angllgg%énst information
yer

for niatgetery oftik defe@mwm@rédeteﬂnmﬁb()ébﬁmmg Qbetahbn and reading

present i nventio
data recorded in the data area based on the read defect management on/off mode

information.

Brief Description of the Drawings

FIG. 1 is a state diagram of a write-once recording medium according to an
embodiment of the present invention;

FIG. 2 is a data structure diagram of a single recording layer recording medium
according to an embodiment of the present invention;

FIG. 3 is a data structure diagram of a double recording layer recording medium
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FIG 3 is a data structure diagram of a double

recordi ng | ayer recording nmedium 7 WO 2004/ 093065
wEFODAKIPED4/ 000862 accordi ng to an enbodi nent POf/KRR@4/000862

present invention; FIG 4 is a detailed data structure

di agram of areas of the wite-once recording nedium

according to an enbodi nent of the present invention;

FIG 5 is a view for explaining tenporary disc
accardinggeramembotiomenit dfdhe peesendénventionn a t enporary di sc

R LT R NN T Y S—

medilBRRESFING LS &in EANBERTRAL of eOSreBERORVEREEH:ded i n a
di sc managenent area according to an

tenporary di m : _ _
enﬁn&fdi Irisna visiw fareexplainingtiempovanytdissm marage@nt infogmation recorded

m oA AP AR b el ST ko prosont
inventigiggenent informati on according to an enbodi nent of

the present invention; FIG 8 is a detailed data _
st Fl&gt@n%a dieygfarmeiaiainggaaworny dispmeseepment ifprmation recorded

_ , . . o -
n oL SFRRIALY o EBSARRE ol AL, AR BHELIR &'t proson
invedldrgi | ed data structure diagram of a tenporary defect

i st DFL i. of the t orary di sc_managenent

1816 IR Gebtedl o e At ISR, ot defiton
sulfBEINO00) #8715 moBid oo ARFRE] focopang to an
embsdimeendtdf¢hélpoeserdiimgmdionpf a recor di né/;ep;}oduci ng

[ [ di t the, t )

PEBhS bna dieled 45 i GinOIRBEEE 4 FBaEnBITEaD (SBM) # i of the

tempdrhHp fisat mﬁﬁaéeﬁﬁ%hmﬂ’o%?ﬁtﬁi %@cér‘&i‘ﬁ'lgm‘fsﬁ 'a'h‘(a%ﬁb_ﬁ)ginm%%t of the present

recording nmediumin a defect nmanagenent
invemliors DM of f node according to an enmbodi ment of the

pr . i nvent.jon; and 25 Fl 13 is a reference_ view .
PO REb it I nBodulue dapiite Guanisseraiary dsrect et (TOFL) #
of tHRC EthebRGy (s @MATRRIHEMNIfSHNtA BECSHEMg O YANER®Rdiment of the
Best node for carrying out the Invention Reference
presgpf inveliplse made in detail to the present enbodi nments

of e .30 .1 nvention, . ex l.es, of, whi.ch are )
Il R EEeR SR BT pr 8 IR R SRR R IS o
r eff |5 ent s nan@in@nsatice bRIckt Gaphfn| dke RIGMEIRBAeproducing apparatus
t hr oughout. The enbadi nents are
according 10 an embodiment of the present invention;

FIGS. 12A through 12E are flowcharts illustrating a method of using the
write-once recording medium in a defect management (DM)-on mode or a DM-off mode
according to an embodiment of the present invention; and

FIG. 13 is a reference view for explaining a process of defect management

according to an embodiment of the present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to the present embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are

described below in order to explain the present invention by referring to the figures.
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descri bed below in order to explain the present
invention by referring to the figures. 8 WO
wWQ2MOMe065 PCT/ KR2004/ 000862 FIG 1 is a St aP@I/KR2004/000862
di agram of a wite-once recording nedium according to
an aspect of the present invention and shows the life
of the wite-once recording nedium ranging from
initialization to finalization according to a DM on
noldlés.ot is eDstaié fdiagden of Thevniteidneeoreserdiagomediugn according to an

soo 5 8PS0 rk By SRS TR a5 W 5 b BkuBo mert
rangm‘ﬁéﬁn’ﬁﬂﬁahtétldl*ﬁf%ﬂflﬁ’éhzﬁ%n a-EBSrdlﬁg fch DML hﬁ)dehSr a DM-off mode.
on node in which data I1s recorded on a recordi ng
The miie-@mceriecerdinge resiumeacogedipg tto iah pepeaasaidle griesérd invention can
[ di Th
be usga T MATAETES HEboblG BoRPahel e mpfiSonmantls ufed &r not. The

first BRIRC thEEDAASARBdd fh WhRlchP@4thas FBebrdéd dm atl’fé%o%@rr‘nedlum while
nmode, a spare area is assigned to a data area provided

defeghmanagementishgefedmesnoanedecarding mashimed Tihg %eqmdvr@ode is the

on- G E85C1 B RS B, AR TG g v aeec

mankgément |saqc;trpermmmnuf acturer. In the DM off node,
data is recorded by a drive device on a recording

meldi the WM-ReumModef @cﬁp%@na%@n@%'@ﬂ%@ do adiatecura prgvided on a
recoaﬁ?g%é@iﬁﬂf %ﬂﬂcﬁﬁa |§ e?:grdeﬁwwté aﬂvgfde"’\‘néésgh ftle gectogdlgg medium

e man rer nce e’ Spare area assli gne

whilpalefectf mahbgeieht ades performed dﬁl@h ftioe idieintioh of a user or a drive
genment and_since to defect nanagenent i
manggq

BPhrod i e -gK reade. . 1s [900race By @ dlive Kigvicg on a recording
med%\ﬁ%%tﬁadﬁﬁc@oﬁqaﬁ %ﬂfé‘?u@ Whetrdethe DM QfrkindP frorﬁe\Pﬁﬂrhﬁd with the

i's shown wt tarelnltlallzatlon
interiivhafffa neeteortaodrivd enabiifacturarde Sinde e Merareadassigatad to a part of

the G3iR remaerpUiBs S8 BpBt oIt Ao el iRl management is
perfd‘rﬁﬁecf Il tHRADM-bATmbAe! Itﬂé'ﬁa% ) ¥t a %‘a‘r@é’%eTﬁ& hidi§ned in the

he wite-once op tlca I um acc din
DM- @'lf/lrmdemdyhlle Fi@oﬂms shqwarwm'pmxée I’BHTlﬂlallZEtI@m @Gon the BM-off mode to

o Rt AR SPSELRLL A SR BB F RS oce 1o

the DIAesH fricdieti¥ PO sSibldRAindraxtdaRalheDNiASE TRAUEADIBF RSfinalization.
by a disc manufacturer is first used, the disc is an

enByoimagdel on which no data is witten. However,

R T A T ——
in alﬁilu‘@@eﬁ@@ﬁf@ﬂlﬂ(ﬁl l119 I g $dllovding rdescaptidi) etetmpt Bdlsb”sahdl“recordmg

Is shown in FIG. 2 and 3. The spare area shown in
medigngsaredntafehangaable ape aie 1ofHautedipi : gprasife type of medium. When

a dl#&ﬁﬂ?ﬁ@@%ﬁ%@@%X_J’éfgc%g%@gg@é'reg fﬁéﬁ{u%?j qﬁéﬁésgas an_empty disc 1 on
whiclepedd& snwritieh heHodelvegttheesrapisnadist 1 thcludes a lead-in area, a data
area, and a lead-out area that are assigned during disc manufacturing. The structure
of the empty disc 1 is shown in FIGs. 2 and 3. The spare area shown in FIGs. 2 and 3
are not assigned during disc manufacturing, but are assigned during disc initialization.
Also, assignment of the spare area depends on whether defect management is
performed on the disc 1 or not. Thus, the spare area is represented using dotted

lines.
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performed on the disc | or not. Thus, the spare area

is represented using dotted Ilines. 9 WO 2004/ 093065
wEFODAKIRED4/ 000862 If it is determ ned that thBCERBRRG04/000862

disc 1 is to be used according to the DMon node, the

enpty disc | is initialized to the DM on node. For

def ect managenent, the spare area is assigned to the

data area of the enpty disc 1 and initialization
i nif gt isadetenmirfest thadftee temiptyadjeerdnis tosbe eiseddzatording to the DM-on

mod8} SRR, PEE £ SafiRiee b GRtoahifods , RurkFefiEERagement, the
sparEldpea i®assignad tdtHe datal fred clah@ efipty alsdr Pafdl dtti@dPa@ibnanformation

singl e recording |ayer recording nmedium version of _
for defectimanageseedr i§i rREardechrin a8 predetsrmings! ianea afi e empty disc 1.

o FEBES b ik o G380 RSl G0 2 800
si Agh.€2 ig acutdistuctuay @liagrdheof aagingls rac@ding et aécording medium

area, and the | ead-out area are assigned io during

verstansef fshdissct aprorgling fo aBraspeckhah ge ivantiep. a Referiag to FIG. 2, a

leaddR\YrES é%a’%"a?é%i,% Qﬁ‘eac;-gﬁhgfe}calje q%rvicfégj in succession in the single
initralrzation tor use o e disc 1, a spare area I's

recoading dangst. t @ hehleaddn areanrtbe. ddRafarea) agd tioe FFéa(E-oth ateaware assigned
.spare area re assigned to the data area.and the data

during Qs maptiRsiungs pdf ge%cémﬂagean%_@few dafidveafgyicedn Pefformed on

I AL rgi ; i

e EERAHRAHBIRRICF 85910100 022, R, AkOEsRhed to the cat

areadatRefarrew tanfd GL2, wo gpass aasoaver aksignddivaheatathareagnd the data
t.he l.ast LSN. Wil e not regyi red in all aspects, tBe :

areadyGiees Ae3Pare a'ea iided Uikt 8F1q AP GAA SPiE #P472. Data recording

begiﬁQ'i‘ﬂ?'aZl%@é?i’o%hangh Idgiddl -sectorfidrhiseh (iLhSeN)m ohehs B@éf? data area and

area , If recording progresses in direction from

progrersesdaanis adeeatiqnohating the dastdfiM avddle notzequined dre all aspects,
of_the s e are 2 Like extensipn.or redyction.can . ,

the herbSeRPY BoHET aller Mo Sere 5% &7 arBEh 8o e flea)

In thei @siramared #2, HokbRIiNG PREGHEBSR /Y Ble dits@ioh eI [BBYH-out area to
version of the disc 1 according to an aspect of the

the ysessiatd areps&ivg eangeef therspareeeca 2 likaexi@ngivr or reduction can be

- L 9, | ayer recording nediumis simlar with that
easﬂ&?&eﬁ]og sihgle recording |layer recording nedium1l

sheMh 3 i3 &liGta Birunee Hiaesmadf 4 Beusleubterdims Biver Agcording medium

| ayer recording nedium| includes a |ead-in area #0,
versignRftthe £Hiea 1/85COHRD 1o PR AFPEGE Obtheapresentinvantion.  The structure of
tne QAT IgRFCLIghBYFEDLREITRaP lATal O Helingi recoran
layess rexredisigomedium i1sshiaveimFied 2 hanealédyestofrthsagritdatrebyrding layer

a . drive  deyice is to be perforped durin i SC
recorqing imeqiyay 1 ficluaenss ,?eeicﬁﬁ‘p%ﬁ@é‘r ot dake @ff%d%b angl a fpad-out area #0

in sGERISARRL 115 iRerdRiRr 3hQ8aE0 2 WEH-RPBFEa H10aS ditaUida #1, and a
#4 are assigned to"a data area #1. I'n othér words,
leadtdud ated &t laireauet®ssionl udiels détermimedethat elaféct, mahageraent by a drive
devic(:jlea t|sato be performed during disc initialization. Thus, the spare areas #1 and #2
are assigned to the data area #0, and spare areas #3 and #4 are assigned to a data
area #1. In other words, the data area #0 includes the spare area #1, the user data
area #0, and the spare area #2 and the data area #1 includes the spare area #3, the
user data area #1, and the spare area #4. To facilitate extension of the spare area #4,

it is desirable, but not required to use the disc 1 such that an LSN increases in the
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30 area #0, and the spare area #2 and the data area #1
i ncludes the spare area #3, the user data area #1,
wapa4bdeespare area #4. To facilitate extensi oPCDKRR2(V8/000862

spare area #4, it is desirable, but not required to

use the disc 1 such that an LSN increases in the 10

WO 2004/ 093065 PCT/ KR2004/ 000862 direction fromthe

user data area #0 to the user data area #1, as shown
diregtionHram thae uShedaia aicadgtD to theciser dataaraan# | amshown i EES. 4.

f di 1,shown
2 to BT SFHSHS, of i Il ol ARdpaT e 288 5 Be recording
medfum Al Showh irSFIGs.deard Bagill drt desthibBatMiteretbRHCBNOHIG. 4. FIG. 4 is
areas of the wite-once recording nedium1 5 according

a detaileth Obaf,@eﬁfuaitﬂret ﬁ@qma@s@ﬁtareas/eﬁt then writefomcei regording medium 1
acco'r:r{je gpum %%ﬁgé)'gb[ﬁg eor‘ggg 'y nvEHﬁonW ! I%Rgi(’ee?ﬂﬁf gé Igadéi n%% described

n alr ea,

aboud)¢hé emd:b-ont;e aecardiny medies diincluded thd arpiarfreal 8Rsdath area, and
and #2 are assigned to the data area durin cg di sc )
the legdiquiiareatinoiiacspsigerand thimsagenarmas #heank#d-ane asdaned to the

data: aﬁ% r‘éﬂ@ﬁg%lsgﬁ it a i RSO rﬁéﬁ%ﬁ% e Raflli b\é‘f‘ea includes a

rea, a temporary 'O managemnen
defeat eraar(a'@ﬁmént argee (DMANH1 c @ndiivé onfdrasitioar efea, a@demporary defect

DVA #2. The e out area includes a DVA #3 and
manggemgat ArgR | @g‘t)’aﬁl ERFOR 'Qasc%gtlﬁmefsﬂ @re@vh@”ﬂeﬁdDW #2. The
i |
Iead?&@%réé‘mcﬂo%% 5’9!\}%&%’3%}2?3%;\% g‘?elﬂn a&e H”asf%%sr gssigned to

itron to or instea e |l ea

the laad4as atda and aigo dueeas',aigmdjmjtheolaaelkuttaredanaaddntlm to or instead of
lLacement block is that replaces a block of the

the 'ﬁ@ 1N 8%% area when a defect is generated in the data

r eTios dpdrd Qrédée#’v%ﬁﬂ #ahae chﬁﬁdedet?rQMlt‘éedétaf ﬁrm l&8tment block

area 1 s prOVI ded to record Informati on on a
that cﬂ@piac@s mbtocko@fd‘éweaue@rsdai@naraaewedsa diefect is @eneremit in the data

e sc 1. recor.di ition te
recolffielin dS s ceter 8resi | R HE VAR RANC a0 e figpsto record
infortnadibAdst ardriveegeies thdtabadda disk BAGSeebrdzedatanhng kals data from
the optinmal condition for 20 recording/reproducing

the @a%é i heh@qoaaagccomﬂ@n teist amvnis prqyided treallew theatiive device to

e e bERE £ B0 L5 B RRETRT g 4 T BT Romction o

reco(oﬁlﬁ@)epfrcdu@lhgdé%m tirdoaddetiert 1ist (DFL) for the
defect information and is provided for conpatibility

wi the Dy is aspddedcler Eﬁ%?gd n‘i’&‘%fpﬁt girforrpatien ngh gefed omgnagement

it A90C! 110184 A0 R e 9 R for o o

and atddfect lestiDiFa) )fordﬁfeedéfen‘amﬂ@wmm and ¢s pedvided ifer gompatlblllty with

updat ed. The tenporary defect nage i nformati on
rewritB fpcerding MEHBaPary §erosnd TaeprhfinAb el BRaion and DM

recoﬁ%gclﬁéﬁ%??]\ﬂg Wdl%‘ﬂﬁaﬁ%bﬁat es recording or

The TDMA is written to while temporary defect management information is
updated. The temporary defect management information includes the temporary defect
definition structure, a space bit map (SBM) that indicates recording or non-recording in
blocks of a physical available space of a disc using bit values, and a temporary defect
list (TDFL) for the temporary defect information. In other words, the TDMA is provided
to record temporary defect management information (TDMI) including temporary disc

definition structure (TDDS), the SBM, and the TDFL.
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bl ocks of a physical avail able space of a disc using
bit values, and a tenporary defect 30 list (TDFL) for
wo b@4pgdpdrary defect information. In other WOPGBEKRR(08/000862
TDVA is provided to record tenporary defect
managenent information (TDM) including tenporary disc
definition structure (TDDS), the SBM and the TDFL. 11 )
WD 2004/ 093065 PCT/ KR2004/ 000862 The TDMA is specially
prElp@rTeM\/IAomu spstaiatiynprageted tto rispiaaerindelegt ananagament by a drive
devigce in the wite~once r.eco

deviE LB dederqfea oo B Pl o cRaiTng hearawritaie ggding media,

the DFIAOR! ohIP paides afd dhé MOMRNE riot daditioadty br@idédy This is because
provided. This is because the wite-once recording

the wiig-onee sepnrdingemedimudanneh basoveiwritien g caata gewritable medium.

nifE i, oS Mibe ik LGN REE BoS bRy AiuibAC cannot be

overwhigtan twiterDde DNl idtodise updatedid a e aveivbaravipdgted information is to
updated information is to be witten is required.

be wmﬁ@ I8 regHiEed v elliUp ety &elativelyr lagge diusalkerapé areqei aied required in
propbggéffé)gﬂgrﬂdrﬁ@e#&trngs W{’pﬁﬁlb%&pﬁ'a ol Iﬁ“tFwQMr Eﬁlce the DMA is not

However, 'sinc
large eweviribible reecmird ngdisgcdhe, TRVA |§Ialdlélltlomaﬂqu’blr(bvme@|m 1he write-once

reco%{\i,q? V:ngeeq%ﬁgqrsggﬁ]%m\/ﬁgs %B&g\tetdglprggg ‘)T{Qj%%g'l@%fgmr%% dISC flnallzatlon
finall{yiﬁ@d&%ﬁtﬂﬂ\ﬂl n fHépﬁ*UM’A Pgagﬁ@ TOM aérbft§1?as-[%l(ciln§0peratlon) is

ast recof operati on)
recorcerbimdte DMA Iaze oDk, t By r@kbrdl@th@mﬂldllnn@et b&1Ddrovided in the

Wit R PSS G oS e BRSBTS BERG IRG dngdia can be
achlé\?’éd bq:oﬁédﬁvéﬁ%?\ce':&r RIS WEE DM Gﬁ@ét@ﬂ%'tﬁ@ TORRA is referred

updated in the |sreferred Is to as
to amerDMl”rmd flI’BMTDMbmc@Gin m ma@mmswefer@ﬂdpr@j“llMI”as

D 5 g eI BOTRR Y TR cetat The
TDM h@c:l@@éé g O, tF@FdsB;vaﬁm tHéeTDBDS Vihén %Eé/l'rns the SBM, and
the TDFL are recorded in the TDMA, the TDDS and th

the HBKL &g reecrdeddn dee TIRMALéhe RS landcthe RV hi@ymv:[ecorded in the

samgﬁ%ﬁg@{xﬁ ﬂﬁer Eﬁ%l;i @a?{ﬂ%t J@Wéqpﬁuk?mgﬁér §f&$g{\)/: ?%&ample as shown
in Ficoreased DNl mncllideks & TDM #@B@nﬁfése_dmf AMDFEER0 #8 TODIS #0, and an
can be updated in units of TDM i in the TDVA. As

SBMVhiig e caty hapindatechin Yagswaf iTRM 16' insthe APMAdvpAssanother example,
as Sﬂ%*hqﬁgﬁ'?;tﬁoéﬁwmﬂ&'ckd'giﬁgé)ﬁ"eﬁ par(% ﬁgﬂs ag T%###lﬁ arlP¥n SBM # i

mayﬁmyu;foﬂate@dletcmé llecloireotd pak, and aaTDFIbl#lrl mayge L]I'[jtl%\ted as one block
ai | ed str cture_of the TDDS # i w escrib
in ampﬁw part; efiDPeAERIIEY RieStURe Of) e 700LS ?gd'et/\a!i 1R& Fosoribed with
referdfba tsEjdcyure diagramof the TDDS # i of the TDM
accordlng to an aspect of the present invention.
Reffl€3.r Vnig tod€taed 7datbhstrd@De: #iagram of the TDDS # i of the TDMI

according to an aspect of the present invention. Referring to FIG. 7, the TDDS # i
includes starting location information of the user data area, ending location information
of the user data area, size information of the spare area #1, size information of the
spare area #2, a TDFL pointer, a recording condition test available location pointer, a
finalization flag, and a DM mode.

The location and size of the user data area assigned to the data area and the
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i ncludes starting |location information of the user
data area, ending location information of the user
wa@l2a10a/0230eR, size information of the spare areaP@IKR3002/600862

informati on of the 30 spare area #2, a TDFL pointer, a
recording condition test available [ocation pointer, a
finalization flag, and a DM node. The | ocati on and

size of the user data area assigned to the data area

|Ocamrd5 ohdhe 1span® @eed/1H0 30654 PCHKR20040EB &M the startlng location

inorb G e e Ry RS RS R e B R PRa TR B RS user cta
areadatideasioa |188stidrhef anslisperd afsd quah@ftﬁé Sitd MHiofhatidlf of the spare
user data area. The size location of the spare area

area#i2 afﬁerqﬁ)éd%d 28 thaflbRtindrthefsizerinfeaation af e smararaarea #1 or #2

as_the S.an e.s i nf ar mat,i on f h
s R R 505, S7 G b lnoeBreey AL TBHLPRo  TASFIDFL pointer
lndlc@tesﬁbcaﬁoﬁmf@frﬂﬁﬁbmbf & egewrly. updited PBIFLROI By 88ing the TDFL pointer,
indicates |location information of a recently updated

afmaibpﬁpdg?dljmﬁbcﬁﬁ@ﬂmymﬂﬂ a finally updated
av I ag#ok?ﬁln‘ga%oln}ﬁltloﬂur’ﬂ?sécr EP/S décat gOf Gl i%nc%%tglf OMdidtds location

atron poin es locat’l

informa‘uonnat tieen refordirg cendition rtgsic arsh tprovide@sh theerad-in area or the
rovided in the lead-in area or the io0 |ead-out area

'eadtﬂ”tt?féadpgé e fisGninc Which astest frdepeerfaimed. By referring to the
recofcﬁﬁ radekidiP téé‘tea\'}ﬁ%\%gca (;tfr‘c])‘ﬁmngté’i“ é%éatﬁ)\ﬁa\n{)@éea test can be

cation poinfer ates
perfararddocam dec aasilyeforasli wyhcﬁlﬂtmcéomaclanuh'Igdofr et redosding regpndition test
of the recording condition test area. The
areasj nalj zation flag is a flag for setting disc

f'T'Fi’é iRl brARdg] lé 4 Hla Oﬁﬁ'éétﬁn%?jlscl%ngﬁaﬁfow 8fd q§'|§%OSSlble to

the finalization™flag et her isc is nal i zed
deterroine uéinpdbgHinstizatidn flapiwiaethen of diag i s‘mahmni @emqtn Although the

fnalispion dag fonPEHeshi 4%¢ TEOSN Fit & toe Thaliatuges may be
prov%dﬁh%eéBl\Wﬂlfeﬁiﬁﬁ)WWﬁPl@ glef ect managenent is

per f or med corresponding disc 1 or-n(r)t. For
ex/étrﬁi‘i/lemodh@ﬁ Fd@t d indicatasowbethesafee masagemientis performed on a

cor Gk RRRO Iy’ SEBEELBEAE el Mo Fodhk Pl cicc whie

defetef@nhdgdment ishserbratedlonid gisdell, eitd DR RRERMB et kS tHEODM-on mode,
perfornmed, the DM node is set to the DM off node.

and phen datass fegeidsd) el trdiscsT mhileudefest mpnagestenttie regmerformed,
the [ﬁ\/l'mBQe'ise TR D?\/I‘Qb‘ff[ mg?gagement i nf or mati on

accor an aspec t he pr esent i nventi on.

RefF16.r8 g o detaﬁﬂéd Fdta Sructive &alyraniofi thel 8884 #ah oBBdMporary disc
header and a bit map. The SBM header is an identifier

managenent mﬂ@rr@@ws@mo@ne tpian agpect of the piessphinvesHommpReferring to
FIG. d)ahe SBIICRT Gfcludes an SBM header and a bit map. The SBM header is an

identifier indicating the SBM. The bit map is an information map that indicates
recording or non-recording in a block of a physically recordable area of the disc using
bit values. For example, a block where data is recorded is represented by “1” and a
block where data is not recorded is represented by “0”. In this way, it is possible to
know recording or non-recording in each bock.

FIG. 9 is a detailed data structure diagram of the TDFL # i of the temporary disc

management information according to an aspect of the present invention. Referring to
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recording or non-recording in a block of a physically

recordabl e area of the disc using bit values. For
wex@npdIwes a bl ock where data is recorded i s repCBEERA08MH00862

by "1" and a block where data is not recorded is

represented by "0". In this way, it is possible to 30

know recordi ng or non-recording in each bock. FIG 9

is a detailed data structure diagramof the TDFL # i

FIG.09, theel Db iacludeisst TDRnbeaterne defeot listtandry #0, a defect list entry
of t t, of. the present I nti.gn. . .
1, SErH TR s BR S 5B 83 M ST b iBegeeptst enty #
indicated horthdittortfoh 4 Befaieendrdibhlin tRad®er dutdedr8s! FIGt 10 shows a
entry #0, a defect list entry #1, .... The TDFL
datar%&)@iﬂrei@‘ the detratdipt ertry #nshewniimg|®&h8. TDFL. The
d J t I .4.ndj. cat I Rt tion,.on .
CRERLRLFBLEY, el seBLls il TIRATR BBeg i, = derec
block phgsical atidrestuaed &f rédiecataésicloti @thggieér ¥d#rdssShTWB defect block

i,n FI%#EQ._S_Referring_to FIG 10 e defect |ist
physigal address inqigalieea RbySicaliaddsesmef ardefaciiblogktof thediser data area

Si - [.ep n hysi
ond PR on U AP QBEE REE 8 YRR, oo of o
replaceptigrdi blaktk anfdthes spafe are®f whtchbkeﬁﬂac_:éa‘ lthélatjdeféetf biégka The state
ysi cal address

e P s S G ot
Thé}ﬁ%&Qt@erﬁgﬁf ﬁwf@t’rﬁﬁtioﬁ""in?&btéE@bl?&ﬁér Elﬁe dtgﬁécﬁcﬁlo{?lg %K a replacement

state 1o nformation I ndicates e replacenent
block.nf lor othei wiords)dhermnisez state of dieé eefedt miackrhaving.a réPecement block

and B g b o0 4/BEt BEBk SRV NG ERPIaemBh Bockor 56 Gaepautive defect
inforig}%gigaﬁhékgté%fatsﬁﬁedﬁﬁ Bl gbrees blcﬁﬂ‘&}/ﬁ% 3 &%Eg@%g@%tted in the user

and a state of the defect block havin
datar aisleadse generaipdcik. cTnecadingelotkse bhefodogr wiondmr whehoa defect is
i ndicates a state of the defect block whe .gdef ect
aenegafea BBl Pot e Sialls mBeiel Gaia’a AosBrLigE i for each of the
consenHes blocke iPhGade | ButthBeirstesres: eRPBF thedfbE8&7ect block among
generated in consecutive blocks in the user data area,

the gpngecutive blagkseand jhe dastedefachentriieof thenlest defacs block among the

0 ' but f.j st fect _entry of the :
consBLF ISP TR 105 BB R 550 i et e oL
t heeletst adeheshplant syruefuré g 4 astorit® thedLAE Ko ANRIBE the present

. the consecutive blocks are only made. Thus, it is
inveriodsca) berapRiigdeistdrscebade Befarfiag tmrck. todolGet etfter iaftialization to

el t of:.A 1 S 4RO ' t [

e HEERF50 5 54050, HETOHAOTHRL U B 3BT s oM
enteiRed staté Rgvberekthtol VA, cdn bafupeatddi tigdataadfithe TDMALtRGicates that

the S EndbedecT BT R o st updater 5 (RFOrDAY in units of
sk ity SN iy T AR PR P ot
of verifiy-aftet-writd upBs pn edeckerarbloeld is eecomdiedgand ¢hent iverifisthalr eject units
accoraing ks an Gepect M AR S ! tl—?erlé%tblgék %e%lngra%{ ielzrgr correction code
(ECC) unit recorded in the disc. However, it is understood that other update methods
can be used and/or performed other than in units of recording operations.

Data is recorded in the disc 1 of the state 2 while defect management by a drive
device is performed on the disc. Then, the TDMA as shown in FIG. 4 maintains a

state 3 where the TDMI is updated according to data recording simultaneously with
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of verify-after-wite units in which a block is

recorded and then verified or eject units according
wao eooanozmspect of the invention. Here, a bl ock PEERRR2@A/000862

error correction code (ECC) unit recorded in the

di sc. However, it is understood that other update

nmet hods can be used and/or perforned other than in

units of recording operations. 30 Data is recorded in
defechmamagemensi YWhilestsingthe disclleoltbbstatendiifigeyrshangs oacurs in the

h th
spardidrtg e e BRRALT IR S rflebn 1B sobRE Pt he oM
is clighgedd#ieehasged dizednfamlion ¢fepershdre srbaus récsdeal i the TDMA,

with_ 14 WO 2004/ 093065 PCT/ KR2004/ 000862 def ect

and r{apdgiiein stilvametyusifiger prarg steal agsignad during disc irfitialization is
en’tirr@r‘i %ﬁkﬁgﬁ(?dz %@?%Eeéd%ré Nfea TRAGE tgrtﬁéagp a{?ﬁe&i SEif thgfl%sgr data area

IZe rnformatio e ’'spare

lackefintdrea ThM datads ¢bdegeditert man@mﬁ@eﬂaﬁé arad lﬁléédsn’ﬁi b@fireduced the
are area i s recorded in the

f_th
size %mtrmgﬁég of the §paLe afea ksr@asmﬂedtwr@aua%gf é%d'%ﬁﬂ_dﬁigue 4). The
TDDY 8§ |ﬁﬁu&|h6|§u€gtdh%ﬂgg§ lért%aébtraéﬁliﬁ’trfeo?ﬁwd Bch b 8{ the size of the
to~“be enlarged, or i o]

spare area- nee e user
spareraafea i$ @bkeged, dateds réadrddadtim the dise bwhileidefedct managdment by the

drive dRFaa berbGred R tapdie: nedns § DMRdedalan s (§5ted of
t h”Phé*I &sc 11 (rﬁbﬁ‘t@e 3’)am|t-|aTlﬁedTBD§1§ DMVLEYE ! HEHE data recording

changes 1s recorde Even after t
simuftenenasly syitr @efacbmanagenrn‘@ngeowmmeuchsc écmrejmtiallzed toethe DM-off
ment b dr| \

ool e b T TRORBREE ecRith B o e, B ona 1oL

mfor(rﬁiti@here'ébrd%m thes TOMABrebR BRI bS‘TDIDSeQnd ‘DFtLh%formatlon in the
of f nbde during data recording sinultaneously wth

DMﬂd@ﬂédheerﬁMé\eﬁetmangmelntq te Ellil\&@fflmpger elmpthedlwardd, vo update is

maob 5 RS, R ! Bl RIBALARAS Y o o movie and
finallyaquizded ﬂDDS@nEPMAT@Fe ¥ ecipr edTRM DR 8bfieBFnd recorded in the
Information in the 15 DVA and the TDVA is changed into

DMA {sbatemt1dfthrorgie 13} n ot her words, an update is made in

o BT s b AnB e ST DRRR IR TR TR e cisc 1 5

filledi in & tHOVIDMA iR $eé @L’at?é ri @ a@h&ledihenT DIVEA c@M%e updated. Since
11 through, 13). CI fically, after bein

the PRI Fhbiia o, &RPrasa o Lines DIV 10 i oo reaasaad wighout defect
manaﬂéﬁen?%nﬁ%mﬁgnﬁ e upéggg g%ﬁ%ge@ ntcgeﬁﬁtlo ggﬁjagement is not

perfarhveetdtieiupdat¢ loé thAHE@MAMadnly daheerns theCrDOSH Widnothie SBM # .
on 54 el B s TR LS ROl P20 1, o
TDFEf# i HﬁayT% BER LB HteBONGRAMS tH QISEDP% tist ?@ﬁ‘%&hﬁa?%ﬁe disc 1 is

However, 1f contents unrelated
fmahﬂﬁ@ha@@r@lal\/lﬁarSefllladcmLﬂmﬁen’werss e 0BG 14& wherteh’éle finalization flag is set
in the TDMA (state 13).

While data is recorded in the disc of the state 5 and defect management by the
drive device is performed on the disc 1, if the disc is finalized, the finalization flag is set
in the TDMA to prevent the disc from being used after finalization, and finally updated
TDMI in the TDMA, (i.e., TDDS # m and TDFL # m fill in the DMA and serve as final

DMI) (state 6). With reference to the embodiment in FIG. 7, the finalization flag is set
15
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25 TDFL # i may al so be updated. Wiile the disc 1 is
used in this way, if the disc 1 is finalized, the
waDioy®esi | led in and enters the state 13 whePEI/KR2004/000862
finalization flag is set in the TDVA (state 13).
Wiile data is recorded in the disc of the state 5 and
def ect nmanagenent by the drive device is perfornmed on
the disc 1, if the disc is finalized, the finalization
to “1f Ita@ndisa@eﬁnal&@tibn in Hbeﬂ[ﬁh@Stmobtl”a/éﬁﬁlD$ hie rdéardefirionthe TDMA to

indichia, % dienis” Hosi fd'(.” L3 %t veRfthd LYo 454 uppated in the

TDMRD r%eﬁﬁﬁme%edltée(e t mé%WhD lr( §tré|tn%|rﬁ9|g add Bf the TDMA where

reference to the e od nt in
datafis nel iezatdesh fAsig resultdhe TDM/WB ﬂﬂ)@hmgsoes

P 004/ 000862 to "1" to indicate finalization in
gl - !

d the TDDS is recorded in the TDMA to

| MheRefithe viits ©rice dptieal inedfim Acserdind tdtHRVBN-off Mfode is shown
TDM from belgig: updated in the TDVA predeterm ned
h)

in a lgwes past gf FIG f it |ﬁﬁ§eternnmed fphat ’r,h@n@sﬁﬂn@ tgrteeiuged according to

the DS %}“ﬁﬁée‘grqpﬂ%@s%é‘ﬁﬁtdl%Brtéﬂ‘%ﬂeltﬁﬁ- L THBMA of the

disc Wrmél&ear’toeth@m)MC@"f migRis lsr@mp@oarmu ﬂga W@MA%@MsOé fstatedewhere the
in a ovver art

TDM&@@%? henedlatede T TEIS qu%fge@ @Sbelt'akmominnf@et@MA during

disc rifaigich IndfBiz S‘%’ﬂ@‘%@ﬁ\éﬁé‘f"j Irfmigich b kie fgrbila e and ending

IocatidmmﬁMrm‘tfonrm‘ctbeiLfseeni}ata/amadthefmzér Difrmeaticar of ’dn&sz’spﬁre afea #1 and

the Stk IR P SoATAEAGTA B SRATIRG 5 0oc AfSo, the DM mode is

set tchHé EM bEHHQ@E includes starting location i nf ormation
of the user data area and ending |ocation information

of Sinbe defect n‘mmganmttlhmcmpmfomfemi gutingrdadé reberding, the TDDS

anct TS0 5, G o TERUT™: KRl ARG pent s o

perfdrﬁ]efdh‘?ie%@féatm%e@%ﬂ%d@ﬁftﬁ@tDWﬁthysb@‘éi‘ifferent To
performed during data recording, the TDDS and the S

dlfferanﬁateathel yDOso and dhe rSBMeusetivin, thsi Iawboﬁen@@e from those used in the

on-ERRIEISRS 08B0 85 STTR=r5 B G 98309 HEBoten recoring

man&gérheneinfdrpistionhe TDDS and the SBM used in the DM of f
node fromthose used in the DM on node, the TDDS and

t He theNpMsefl made, Hiatals sedordeddn Ane disa | auithast siedesignanagement

by a SR RIRE Y 1l KPR Tfei e She &t JRETOMA oy th updated.

Whedrthez ;ﬁltjlsd)e’ll I|§ﬁn%l2@dt e ﬂ’r@%aﬂ@m ﬂéQI|$1§e’@|nSthét’I®[ﬂAV%‘cea§to prevent the
the TDVA can be u
disc fljframibaing usad %‘ﬁieﬁéllnﬁkﬁtl%‘n(sfﬂtagg)l spésé} thﬂ f'PﬁbTﬁinﬂ(' §p recording

man&§erh@nP I RYFR4tid updated in the TDMA fills in the DMA and serves as final
DMI (state 9). The finalized disc 1 has a state where the finalization flag indicating
finalization is set in the TDDS or the SBM recorded in the TDMA, the TDDS and the
SBM that are finally updated in the TDMA are recorded as DMI in the DMA, and
equivalent values to “FFh” are recorded in a remaining area where the SBM can be
recorded (i.e., the remaining area of the TDMA) so as to prevent data from being
recorded in the remaining area of the TDMA.

Hereinafter, a recording/reproducing apparatus that makes it possible to use the
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disc 1 frombeing used after finalization (state 9).
Al so, the final TDM (i.e., recording 25 nanagenent
w0 ndoaroymss on) updated in the TDVA fills in theP@IVKR200d/000862
serves as final DM (state 9). The finalized disc 1
has a state where the finalization flag indicating
finalization is set in the TDDS or the SBM recorded in
the TDVA, the TDDS and the SBMthat are finally
abovgpdesasitheidn discewiiDiia descritexbvdiid refer@ne ita e DA, FIG. 11 is a
and. ui val ent val ues t.o "FFh" are recorded in
soheP il P Uik, 41 PR alseprosaing Ssparatis arsrding fo the present
invehtith, " ePRIFERG & FaGOT 11N end DB raily/AHrdQuERGVaPpaddid includes a
frombeing Trecorded in the remaining area of the
recordingireading unif21eand a costrol dnihgBr ephedeeordingiinesing ueit 21 includes

= picf B BB Usave ETis Agrlra EsPRiG HAGR according to

an adpect bbetk Wédent ehesrtiveeandor| fnd ¥dad$ldata ¥dcoled on the disc 22.
schematic bl ock di agram of a recordi ng/reprodum n

The gppHPhbDE 23cedittalnghe seeording/ieading unihdnto weord data on and read
S I "t , ) '
sata R8T 94022 Fscrding U2 S ARbAb O EEBQANGDReq s svsiom. i

particalat,radcouding t@#he phesene trovetition/ theacbrme! unitt2Xdetermines whether to
includes 5 a pickup to record data on a disc 22, '

. .Whi ch .
perforen dafeghmanagemait dyiing dataireerrdteorem e 8Mpriy disgpetis loaded in
t,. 4 1 OFL: r .d T ,
the ok NIAgRE ARG ity i e helisp B EEcdfidy to o result of the
detetrhimatienor dilsw/ theadongolunnit 23 camtroés dhel r@edediog/reading unit 21 to

read  data from.he disc 22 accordi 0 an aspect,k of .
recof ARGt Mt ise i PREOTU G e sl sy telimapatiny s dasgbed below
in grbStel RN €sent invention, the control unit 23

determ nes whether to io perform defect nanagenent

dufher gonitaelaunie2d irdilude s &nst We 2dnptlSKHi2s; apRF ANIBdtfed servo 27,

in _the recardin eadjng unit 21 and injtialli t .
and f /SEn L SORIR L 0. L PBgLAetey FoefiEmasetes RORbrTorrt receives
pred8ettindd Pe&StBiNgCLoMMdn frofP Bt he$tS29 Rd transmits the. predetermined
recording/reading unit 21 to recode data in the disc

recopting ceawarndyia thet susterangintrofer 2@t ef he systieom castroller 28 controls the

oSS 837 450 eS0TI o rcot

from2fhe ROSENND 227, THRNOSP SIS tRMsCaaditiohbletdals. skdH iRdparity to data
data recordi n% the host |/F 24 receives a

recelyied feerdr thienest IS fmeyrelopeReelion: ereater grorzeomeelion blocks (i.e.,

Ecc Bf?)%ﬁgi %:)2 ﬁ%qrﬁﬁf&%ﬂr%&?&tioﬁeeﬁéjk?%ﬁ?@?ﬁ'@%@né Bt lﬂ“?e data, and

syste e system co

modalaidg tHes B0 bldoHe iA%a predétbemipedvway 27The RXeUPe26 kenverts data
redet erm_ned recordi ng command received 20 fromthe

h
outplfifpm fite PSP 2hdniosF28oRals 4 TCEFiIN/aRAdng k2 hdncludes the
pickB?td tdedr® tHQRE sSR! ¥5tsrhitem i .tHQ%{)Fl !A!W‘iz{aif% R 6Rc 22. The

rrection, creates error correction ocks
serv&QC receivks Ja tympantiareuesgasr tosereo cortrdl foomdbdesysteb)controller 28
and ggr(\:/gdcgo?l?ro sn’chtehrﬁclgluapt gf th%nr%cording/reading unit 21.

In particular, according to an aspect of the present invention, the system
controller 28 determines whether to use the disc 22 in the DM-on mode or the DM-off
mode. Such determination indicates whether defect management is to be performed
while data is recorded in the disc 22. While not required in all aspects of the invention,

the system controller 28 detects input from a user or detects input from the drive
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nodul ates the ECC bl ocks in a predeterm ned way. The
RF AMP 26 converts data output fromthe DSP 25 into
WORB00glogaoed s. The recordi ng/ readi ng unit 21 i ncPCHER2G0A©00862

25 pickup to record the RF signals transmtted from

the RF AWMP 26 on the disc 22. The servo 27 receives a
command necessary to servo control fromthe system

controller 28 and servo controls the pickup of the

manuacturer ragﬁr@ma the deietctemmnum tcpaiettemmharwh@tbeortlm digct 82 is in the

n as ect res inventiao
o-8 585 ot oD REpRITSIE, GWERE: (s bifed(@dMat b input can be
otheh,hge%ﬂ;goedmde or the DM of f 30 node. Such

determ nation indicates whether defect managenent is

t df e pystear eeniroller 28 dedgrmines te use dieel dise 24 in thied2Maan mode, the

contiflet 25 Bonf BB ed oty BRRET L L PRl pranagemen

whildlelagstis iotprded rd?mtﬂiehﬁdlﬁf i22e 13 70tHBr 206028865y stem controller 28
PCT/ KR2004/ 000862 manuf acturer and uses the detected

contiaipifie ferardingfrepaigwEt At to reeordia eeplacersenhblogk, which replaces a
cetefh 0 PR 4 0 124 S R0 R o oty gonerates

in a IsbatdWeréey&Bif ¢he Creﬁrbrlt:lmg ﬂTedﬁBndEZ ar psrestﬁetmmleaeorbéretudn Smits to and
5 controller 28 control

he

Updectﬁ éanQ”BEPQIn ﬁ@/th%é’@l’f@?@ a@HITDMi erd"‘ﬁ@?%mﬁf‘H@f f@@tdefect in a TDMA of
i:le e Cg I

e [RRRIRTER g hpRE R RO, fh8ceRpy! onvoler 25

furtheecbalmgengmeeaﬂe of thenspardlarea whiledhe disc 2plimose®im the DM-on mode

as napdst o e SVebEb e faldtaa hniplenths foqurityeating ant 21 to record

mforﬁ%‘ft‘l@h%rﬁﬂ‘\e chdhRdSHAL 8f ReCHRE avde gf gﬁ H'tﬂ@ vm\ﬁ}:\um 22

predeterm ned operation units t updat e
| rEmrrrﬁttlne)m&ngZ Isesaldd g DivhanToMIe ﬂuringnimgmntahzainﬁn the system

conisignaRarn Fea b iRbmats S5 el B o mVGHT grode whil the

dlsc%& isf WS @ tIsTNIRN FidRleS| F%r%fuchr@)rﬁ,%%lén aﬂ’%’ﬂ‘SVﬁbh\econtroller 28
he disc 22 is used in the DMon node as needed

rem@@p@ﬁh@@w 8RIterthe PMenft mside ame cpebobdﬁh@gvaceaﬂngfgeadmg unit 21

to r%%%'é(ﬁ %%?t. %Calsl%f Z%W&@{c}‘[ﬁt({j%@cﬁlw Q%Q%@geqn tﬁ%r WOI‘dS during

reinighlzatidd, i selterhacdrinellEM®RonmER HerieBordih@eeading unit 21 to record
initialization, the system controller 28 can convert

Inform@oowﬁlﬁaan@fthatﬁéecﬂ1%2%28 uaed in e BM-off meggdnihel OMA and to
recoFcP?Dl\)ﬂ fﬁ%llg%tpﬁﬁté@?ﬁdthbnrﬁlﬂ?\r E{th :bl\ggdperowﬁgﬁ |r°flfl%] recordlng medium

sl on t'em con rernrtialtzées
22, the dISC 22tothe DM of f m)de and controlsthe
recording/reading unit 21 to "record data in the

di \Serenhe dishegiusserisdhisnirnireiiealized) heopydpmmeprigller 28 controls
the rgH&‘o?gqs tGL & Bhiti A {7’ bFH‘gwt %I%ﬁbfi?‘a@%&fe@h @rthgtsthe recording

cont recordi ng/rea
mediund @2 rimffinalizedoh metTIDrglAl; Ihrareddwd the SOMPfinallyugedthted in tkee TDMA in
a dls%g%gg%%ﬁt area r]fM:J;\'?'\/lﬁowded in the recording medium 22 as the DMI, and
to fill with predetermine data a remaining area of the TDMA that is not written to.
When the system controller 28 determines to use the disc 22 in the DM-off mode,
it controls the recording/reading unit 21 to record data in the disc 22 without defect
management. In other words, the system controller 28 controls the recording/reading

unit 21 to record data in the user data area provided in the disc 21 in predetermined
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record TDM finally updated in the TDVA in the DVA
provided in the recording nmedium 22. When the disc 22
w@e®d/o9363 his way is finalized, the system cont@DKR2(604/000862

28 controls 25 the recording/reading unit 21 to

record the finalization flag indicating that the

recording nmedium?22 is finalized in the TDVA to

record the TDM finally updated in the TDMA in a disc
opera’amgﬁmsmandr apdéteMigcqrdimg deghagentdre indoonatiorg avediding to such

as the DM, 1raded%ofill vvith redet\fdrane data a :

recof RihicnPraRanofefant menagament aieanBIORSS g g1, Also, in

the ¥h%8 %vg? ay SI etﬁbcgﬂ); Pﬁ fngh 2§N e dIgs 23 |é13‘ﬁ1a‘i|9§d the system

di sc int It contro
controd!eoEalamgvtmmmenr@cordlng/zeadmg ruednﬂZ:ltodmc@rd rhhe ﬁeahzaf_tvon flag, which

indicafes Tl 85, 0FG 415 5BREeR: o T uBEhel He ToM el updated in

the UMMAZ2H t® dig6Onfhrdgbmdmt bR gﬁ%dé@tm aheadpcovizdednd fill with
in the disc 21 in predeterm ne 18 WO 2004/ 093065

prede@mm:abdavaoowe@znalamwamf the TOMA itlaatuip dret svritten to.

re @rﬁfgén ro @%ﬁﬁg,@& ?/E?‘{te C%@&?aéé%élﬂ{%ugﬁgi%%%mand from the

hostZRVi Tesl syétehh@oﬁtréneﬂ% ArPmsi lhltlaﬂlﬂﬁtlcﬁrﬁmcé@s/arﬁstol feproduction.
t he DM on node, when the disc 22 is finalized

The ggearding/readingdinite? 1 peojedistliagsrdeaias pakuthe dﬂgp 22a@ichgutputs a light

oo 8 S E LI | bt WY sz, Tre e v
26 cbmfsitwighT@Mneﬂ Iol]qjdt)frdmd&t eébdrmnglrbad'ﬁ@l\%lt 21 antdi sx¢ RF signal,
gement area provid int disc 22, and fil

h
provigea BoaHRHofb ot b BIAE ToBN I REGSIaRab b ihg BISFEmaNd provides a
servé ;%,?_érbdﬁopeént%l' bbﬁaﬁnéc?frg &ﬁ%%ﬂg%ﬂgﬁth%%e&g%fosﬁhe servo 27

receives a repro t he
receX@s tMbeserys tsfgnat drdm othIeeIRF 28\Mipe26 cards ai corhredrnicz aecessary to servo

negessary to reproduction. 1o The recordin /rea
contighifiom 1, sysieRn Sonualsr Hoane RATEMSHReUP KoNdis! SRhe Pickup. The
host‘P/lFtM{r%n 'itbgi'%& ﬁ%c%’\?éh QMhB%P%sft%QHé\Hd%QQQhe | aser

beans re ecte disc 22
colnveattlzcula”fe ddcghdingi tnan aspecit of rtbe pl’&sent invention, the system

contfliat R el HiesfrcatingFeoRbrl 2k o rdRimode RRRERSN from the

TDI\/%prcﬁM’ecPfrPWéjé%caZQ %ﬂﬂ%aé'(ﬁﬂéﬂreéé’fﬁe@qmth@'databér@br}%ed on the
fromthe RF signal, to the servo 27. The servo 27

readrigfasmaiont h¥Visen doe seamhanode forrhaticer isalire m/l-ammrrwde the system

e = AT IR A ep—

on theCkemsctTAed Héfett Imbnddereansiiotmatiah afrbRr eh¥eDMAMand if the
the DSP 25 to the host 29. In particular, according to

finalizatiorns flagt whicht indicaiess the racevding iraediuama2 dy inalized, is read from the

TDMGE hE Xysfim A iREF 98Scdifbid WAL AR, UAlt'28 to read finally

ormat’i on
updared\nfdadation bhethdi dsfe2Rand defed dndadgemenpinenatiort frem the DMA

dat a area, based on the
provided in the disc 22.

When the read mode information is the DM-off mode, the system controller 28
controls the recording/reading unit 21 to read the final recdrding management
information from the TDMA. If the finalization flag, which indicates the recording
medium 22 is finalized, is read from the TDMA, the system controller 28 controls the

recording/reading unit 21 to read finally updated recording management information
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read i nformation. Wen the read node information is
the DM on node, the system controller 28 controls the
w0 e@anionsy/ readi ng unit 21 to read finally updeCEER2004/000862

information on the defect and defect nanagenent
information fromthe TDVA, and if the finalization

flag, which indicates the recording nedium?22 is
finalized, is read fromthe 25 TDVA, the system

fromdbatDMA povizieddotive diss 22he recordi ng/ reading unit 28

dF IS hahagunlia AR ofif TRNEHE S LRTRERR 2 psiabt using. the
wnté—@néé‘ﬁedﬂjréﬁgaﬁed%ﬂh fHeepirad rﬁ&ﬂ’@ok 'ﬂ'fé’DIWo'FMﬂDUé BB&ording to an

mode,” the systemcontroller 28 controls t he
aSPGCéQBﬂ”cﬁ pegseshivegtiomi t 21 to read the final recording

TVHEIE 1 2ok R, 8 e T MTesh ahfovan 126 can e

implementsd 28 sbfiwhidddddaeib by a doadsliter. omAUrhef OMS uhdstood that if the
t[q)iISt emcontroller 28 controls the recordi ng/readl ng
con

28 is @ 1geagrali eraspgciab dparRepe sepmuitely thanagéhenhtn FIGs. 12A

orold{ b R 00RO AT oy 481 s
medaune té retviebathies nmdthows bheddeon thetbegputdr readablet |hed|um Once the

write-once recording mediumin the DM on npde or
WriterRGs FecRpdiey ra%%rruf%gs lpgdad in asctse/@tsyéfemh@epﬁx@é@mcontro"er 28 of

the dr{"eﬂ)téﬁ ds'tc?rﬁ |'qié XﬂB%déM# (& @bt ﬁfeorrg&‘ésof tgnﬁgoaded disc 22

rou cah be
is) whefhardhe Imamzlhbllse QIlesaeoamﬂ]abteera.ndﬁMlneﬂ'ler the loaided disc 22 is already
r, 28 er al

usecggggﬁaf ?‘E%rp%%at I(Jsgqftﬁaf iy %I%] Llrgca”ﬁl@g hei§Ci 23 dﬁ?ﬂqzlgaded write-once
recoFd?ﬁ@%Bdﬂd%E i§ 2 chffidd a%ﬁgbﬁrﬁ)jyd%@ezf%‘téﬁérhﬁén 200, the system

readi ng a conputer rea umto retrieve
contrediehd8 pentooohsdcaroinitidizaitamprdcess raeadtammomatommam«né a user or the
[ te-on%}drecordl ng nmedium 22 is loaded in a

. .h ' g
inte 'PS\fg%s%\feemanP WPt em control ler 28 of the drive

SYiatsHBrhfemt 5f tl@#s%'&ﬂ%ﬂeldﬂg @e?é’fwﬁhesewhem@ttotnﬁﬁlement a DM
type of the |oaded disc 22 is) whether the | oaded

modgiaseopting 40 itle ditaativre of antsantastehdrive ranuwdactacerdi ¥hen the system

' sing. i nformation stored in the . . .
conticlefieh émis3S ot s BHER oSBT Aspldifa go according to
the iméhtlltm i6f ladertr fored asivanmRidfactdictCard t&lcORERM | DM-off mode,

the system 15 controller 28 perfornms an

Inltlallzﬁ\ttqrhmf@anamﬂ b sResdedide dhai disc 122 W eparadion 20, and the process

goesu{sc?rA ‘i’r{ e 12[’:{‘t HhEHRE 2 m(%{ngé?n@%g 3’?(%(2:?%%@2& in the DM-off

operation~15 he 'systeim con

modah@idh éie sparaTpremighot abbignedd eheasizer iﬂifditmétlbri bfé the spare area is
intention of a_user or a drive nanufacturer.

recordpct @ Uc dhihe MRS s8cegesr i e ABMA @ngemeODM cmcé%ﬂs set to the
DM-S@RageENt according to according to

When the system controller 28 selects the DM-on mode, it assigns the spare
area to a portion of the data area of the disc 22 and records information necessary to
defect management by a drive device and the initialization information in the disc
(operation 30). More specifically, initialization is included in TDDS #0, SBM #0, and
TDFL #0 and then recorded in the TDMA. With reference to the embodiment as
shown in FIG. 7, TDDS #0 includes the size and location information of the spare area

provided in the data area, the starting location information and ending location
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20 the intention of a user or a drive manufacturer and
selects the DMoff node, initialization information
w0 gooseestied in the disc 22 in operation 20, aPdI/KR2004/000862

process goes to.Ain FIG 12E. Since defect
managenent is not perfornmed in the DMoff node and
the spare area is not assigned, the size information
of the spare area is recorded as "0" in the TDDS

inforrrmtiondeﬁthm uske dethereadthehd DB poider, sarsbithe DWhmodesset to the

DM-ggitrmddncs e gisearie ot RbaLys ahe LA afdhe i 22 Bnegpty and the
TDMA BN 8 RaeavRérel the mm &h @éldgasfe@r ds information
necessar def ect managenent by a drive device and

t h/éﬁernlimt?;azatzm itbe remrdr reieding wnit Bé afidsthe ¢aeal atito?d performs

recoiites R Buckaty i el sipbodyerRh B pabodth [ response to

a rebbriiddMdbmMaht bEfeheBEgoperatibr 40 odHERIMaresT, tﬁbovmlfy-after-wrlte
in FIG 7, TDDS #0 includes the size and _|ocatio

proceduis af@pesation 40nuill dedescabed in SFQﬁﬁﬁﬂdgtal|anih1Eef§€ﬁﬂ§>e to FIG. 12B.

i PRl 154 9, SRR BB 5P uns rt e

venfylafft@rmﬁe @rocddurbds peefortdetia hr eperatiba Drecoiedt @dta is verified to
and the DM node set to the DM on node. Once the disc

find ZoppRionnvhers AzeRfect feoenmatnd PRE aireplasement dipek tiagtreplaces a

e
defeEpglocE%(?d}ersaﬁrﬁﬁ??gﬁl Za%flé(;%r Iltntb E—%gl ngyr mafior |on on the defect
is cnealatetd 2hdastoredhen ¢hat memanpi tln26peleatrborm$ |t5|sreeterrmnugi whether a

prodeiaum decoiing<Besigion s Sofblied: ndf dBfmaaicismined recording
ope@gﬁﬁ Hé f ?E@Hp%’ceéoé pro€ER %@éé@ff@ péM%ion 41 and rec?rdmégels repeated.

ter-wite 'proced operation 40 w
If thelgsedéteatinad gs*wadileg aferraiion v completed etheeptosests @oes to operation

2B ti dat ded in th

s0 i 1P o et B BT o, L
Pr RC @PBFRionS SQGrJ&écﬂeﬁ}foﬁﬁht%eéﬁB' @@fe@? méﬁ%ﬁérﬁéﬁt fiFbAnation are
is verified to 1o find a portion where a IS

upd@tedem apecationdunits. epTrm:tan@atﬁ mbeedureteftopasplicit 89 will be described in

h detaﬂ r%qf%’rlﬁ%ﬁé toSFr#Bg %,E;?I gp] ogﬁqq s%gf ﬁf:c?lr”n ?Ign c%eg} %efect stored in

the ﬁi@%(ﬁryors%adﬂnt heén GRERItbN 321 DBEEfert ligningfuding the information on the
determ ned whet her a redet erm ned recordin

defegpésr eficaied.i slnc@waeo@ 3, lthe crratpd alpleel liﬁlﬂédg@@éiéﬁioﬁS@DFL #1iin
the ‘E%E/pgt\bl%}e iScdt p%%EB' §t eﬁumﬁep B?‘ﬁ?«%‘?ed&)‘?q%gl c?pe%rﬁtlon In operation

thon recor InNg IS repeate

54, PDEBHer ahﬂ@BNE#Qf@engad@mcaﬁn tine ITDIMAND IBtaitkd telkemples of such
process goes to operation 50 shown in FILG _12A and in
oper@m@at 49 Qepgrormingrecorging thigugpetia VR mﬁewl&tprocedure and

opo 5 ARigrREeséiBRISTERY LRASIARL fyBGerent mormation
will mpdesdriben with wefereroe WEIG.11Bed i n

FIG. 13 is a reference view for explaining a process of defect management
according to an aspect of the present invention. Here, a data processing unit can be
divided into a sector and a cluster. The sector is a minimum data unit that can be
managed by a file system of a computer or an application program. The cluster is a
minimum data unit that can be physically recorded in a disc at a time. In general, at

least one sector constitutes one cluster.
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detail with reference to FIG" 12C. |In operation 51,
informati on on the defect, stored in 20 the nenory, is
WO e@d/093065 | N operation 52, a defect |ist incl uPKCTERRIVG/000862
information on the defect is created. In operation
53, the created defect list is recorded as TDFL # i in
the TDVA, where i corresponds to a nunber of the
recordi ng operation. In operation 54, TDDS # i and
SBMhé: dectorecompiseed iphysical TEMar @ed & Ikmic@xamibes Bhe physical

uch eratio.40 f rformng re t hr qugh t he
sectGhfl 9 FRRER &I SISt onBe el Bt GRS TR 6 Bt LY felrded.  An
addrepsaldedotd fRd okﬁfse@ﬁyméél gt BNcARY deﬁm@carvé@ﬂ@nﬂuhmber (PSN).
information w Il be described with reference to

The lggicrpeston dsia secierf BRBndsed itevinpaagexgatai ini Hp aflle system or the

S ef age ' 0 AN .
appp6TSSioBlartl: THaIRE 8ol O, Blitbst LSNP RE Sejgped to the
Ioglc@a@e@t@r dA \d g detdridingpang/or @épr@@dcmgcép{idrafus §'lh‘t§h as that shown in

s a mninumdata unit that can be 30 nmanag

FIG. b1y1 de;lpf]'l geegrds slatato andgppds Qlatq)froghtl”@pglﬁpcglﬁqi@we Iocatlon of data
to b% 8&?{‘3@1 e %d{fée%roh %hél d|§e U%l%%g%ﬁNuWHelrEQQ &8Mputer or an

caIIy recorded
appl@atlem @Irograt'n fdre'esbrdmgaos ee;iroducmg&tata nharsmgasethel erstirerdata in units

2004/ 093065 PCT/ KR2004/.000862 The sector ] ]
of oG5 PEEs ANAHYEIRHE GEBTGR Chie dte Jome TELEb TR relationship
betmﬂ%*é}ﬁsth%q_SIg%‘?fbt P PSNAisSRARRrEE l%lrﬁj%%gagf"@f ﬁ/h@fﬁcﬁ or not a defect is

corresponding to one sector Is re
geneua’adi amd éllmiattdmeNlp)dzmﬁdaialrescerdmgstastscal | ed a physi caI
ic sector is a sector

R G ElG TR User SR ATER Al 4 SPaipaid SF v In the user
data?@’@h‘) 534 198 sPHRIGLAM . fhicked %e?lu?allt)‘i’%fcpﬂ'!ysﬁ‘,%?ts%&d?é' NR6f shown) to

is assigned to the secto
whichelddNdi arg wﬂﬂmntlaHyemsetmedng LS}bI@aam assigoeth tasatt least one physical
records, data to and

hown i FIG .11, .whi
sect gty daveng s SN R TSI it SpoRteseh ) the spare ares
excerp‘lfff@f @l@fbd@raré%rd?dih‘éeds@lndhféeaﬁ@aﬁ@vﬁé?é bR E@“generated As a
wher eas a conputer or an application program for

result egldhatigigthsr p )éqjeaioﬁmtcvrga@@me trgier) esecidrcatenttier samngt i size, if the

detelfail e crlath R SERENBe T BRIt frgifcen

t MEhd I¥erndhibhie REMNrdsd aanver Lesk daian@réa fatiordihg to a sequential
whet her or not a defect is generated and a | ocation

recoygiieg énerig ar @er@@fienhge@rdmsmopt@f e theyseeuential regording mode, the
oser 578 SR E BRI Rt A, L 4ing move
the ysey datals B@taﬁaressénlqtccsibIanJslywecdlﬁedhbuhlsﬁ‘ébbrcw&at random. (1)
thro@’g?ﬂ%é%éiﬁééayu@Zé'fe%}%eﬁnwﬁ? SABERST WS Piagdare s peformed.  The
dataefééb ar6°/ e?@ﬁr@ﬂﬁgﬁg}ta@aﬁﬁ)s%céﬁ% dtﬁ@ﬂfs%r%fa?é‘ in the unit area (1),

except to ect are e user ta area whe
the diaa eed:csrd'mgeargﬂoerairedbmﬁg apparatus returns to start of the unlt area (1) and

verifies if the user data is recorded normally or a defect is generated. If a cluster
where a defect is generated is found, the cluster is identified as a defect cluster and is
designated as a defect area (i.e., a defect #1). Also, the data recording and/or
reproducing apparatus rewrites the user data, which has been recorded in the defect
#1, in the spare area. A part of the spare area where the user data is rewritten is

designated as a replacement #1. Next, after recording the user data in the unit area
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result, although the physical sector and the | ogical
sector are the sane in size, if the defect areas are
w@emnengdoetl, the PSNs and the LSNs becone diff ePERKR23/000862

The user data is recorded in the user data area

according to a sequential recording node or a random
recordi ng node. In the sequential recording node, the
user data is sequentially and continuously recorded.

(2), the ddie recording ard/or déprgducide appahaius seturnatasiast ofdhe unit area (2)

necessarjly continuously recorde but | i ecorded. a
and JEHISHT thejusef Kiatiin Gopfadd APUneLY anpoefPeb & Genciaieh If ot least
one RIstdrYwAEFS & MEfcbe IPHEREAEE id Solt],f Ucked - clfier 29 ddalghated as a
recordi ng and/ or reproduci ng apparatus records the

defegls#2. dbx thei samaanamier ag the aligve, & replararaentséd cairagponding to the

ang{ or ,reproduci a rat us retuysns t tart ,of th
derefi i R IBRan AT MU plcH 1 S cbfodifid (8., & Wetect #3), and
a repla6&heAt#B Voiishyndihgaodré @@tedt#wm@éigﬁ*etebf # the unit area (4),
cluster where a defect is generated is found, the

a pag|whgrera defectisrgerfaratgdds ngt an¢ there ds nagigfee area.

degj t . . [ . . A\sQ, —

¢ At BiRg ek g RinBh 28 bafiieiel e dlnitea & f termination
of a reysrdingsopdrativh el dadxdectdt (for BrR&MPRS N s arer ¢edhes dneject button

defect #1, in the spare area. A part of the spare
or regpEingyet the ypar daiar agpigned © theweceiding operafion vém ggmpleted), the

¥=Jo] Nex r j t

datag%tcgrclflﬁﬁt%rgﬁgﬁ? p§§g31%2 %5%02§%3@%gg49e TBFES@BMmporary defect
inforRETIOKR2@04TDB0EBY 162atjort meomieatiorr of thed defpcdn dfiothrough #3 that are

gencialgal () heanaltyareds o8 THOUER (Mer AMsoa MaNFGRBRRedomation for
manggé%h{%f‘?bﬁi ﬁ'ﬁ%g‘féko+a%d9§ﬁbﬁs€#1 glfhs Dhfast one

uster where a ect I's generated | ound, such a
cl Qsterthe sedesinmaperhiias #i stetsecatds récordbd indbe through (7) the

samE o asrBciNey s oteh GRLtIGUOR L. i TN ihelORrE Begnd #5 and
repldc®imerfts 32f 8RH #9 88rrEspéhding tRGERS bréf Absighdted. The defects #1, #2,

repl acenment #3 corresponding to the defect #3 are _
#3, atustgase single defact blasks, eackeof which iaclpdes awdefeet. dhe defect #5 is a

consggyfits daeed g KhoTe EaReony e M dar ne D BR AesSetEr o The replacement
#5 i§ opkedufiv@® tr&SlabdinenBRsck( Mat depldRisnineadefstt #4. aA block is a
recording operation #1 is expected (for exanple, if a

physicsdr o legies! secapiner upiit et My varyr eclbrenmpledient ol the recording
n r | : :

operdi 41 By B85 Tk by BERAEA e MBE B LB gefoct ormatin
#2 (e pIOHLUE2Y, eéscludingi inforimatidbion thengefeatsy#4leinelcks and further records
) information (i.e., TDFL #1; | ocation information of ) )
'nform?é'oﬂéﬁéefd§d#@ thartemgrrary { l@fp@ﬂagaﬂ#ﬂa@wmwawmy- Likewise,
dofelrirBLE Tk Mok e e Ral ey et PP IPFTCRY &2 fropadeg g TODS #2
in théDD@A#1 in the TDVA. 15 Once the recording operation

#1 starts, data is recqorded in (5) thrqugh (7) the

Salﬁ@%%gg al%aqintq l'fiGur?%" gﬁéa%\/s@’)" ?‘Pﬁqﬁﬂ@% %él)d.)etqujg?s whether to
charf{ftf #! S$iz&braRE shar@Bfea in operation 60 when the spare area is not enough
and needs to be enlarged or the user data area is not enough and the spare area
needs to be reduced. If the system controller 28 determines to change the size of the
spare area, reinitialization information is recorded in the disc 22 in operation 70 and the

process goes to operation 40. In other words, the changed size information of the
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repl acenents #4 and #5 corresponding thereto are
desi gnated. The defects #1, #2, #3, and #4 are single
wa@ledogn93obd ocks, each of which includes a def ecPCT/KR2004/000862

defect #5 is a consecutive defect bl ock Wose
consecutive bl ocks include defects. The replacenent 20
#5 is a consecutive replacenent bl ock that replaces
the defect #5. A block is a physical or |ogical

spareerea ik imgludeidtin dnel TS sadthe MDY iptexorded of thehEDMA.

r ordln operation #1 |s expected he recardir .
phara e svaba GenPaigiord ietebces Whatdsie [l the disc 22 to
the HOM-6ff 'ch% gorﬁfr%tloh '@3@' udjfnge ggfsférnﬁr%bhﬁﬁllél@é RRtéle Olﬁéé o reinitialize

#4 and urth e recor i nformation recor
the dimZBeilmmeant}eluteﬂeﬁwmlanbnnsmetaoodedim thealisw Patin wbyatlon 81 and the

Prochsh BHRRENA SOWHA 16 T2 1 JEBieciife 22 5 epRiai2od o the.DM-off mode,
the DB MEHE det 19 tRECKDDS f5! Sanvk#Rd S thY IR mode to update the

controller 28 determ nes whether to change the size
TDD& anthdhe g[S aanshthen TOYdr Bnalynustatafidn thae Elpflér greargcorded in the

i s naot e h .and needs to.be enlarged or the user

DMﬁhg}rgog}%ag%L@/Wb rSWS'F?&iegﬁeod'?he spare area 30 needs to
benegidugedsydtbnt RRnSviéemec Rtemiihgs Wikettier etofiRglzd Qhe disc 22
change the size of the spare area, reinitialization

(operaifcm Ak i dhihessysteay eenfroller3edetiesmines net isplinalizecierdisc 22, the

procBRE obRE o BpRERTTh FRRR AcBRARG! PRIt IRl oy ofterwrie

procBﬂIWd@i&ﬁé/ G2 contpalier 28 edetemmines! todéinalize tthe diBBSthe system
and the TDDS js recorded in the TDVA. Next, the system
conteQligr 2§|r peerdsdinglization indarmationathe giscdpretation Q0% he

di IQ Cgl%l tF? ﬂ\%g‘éﬁom%r&%% ah! QR é%l:a?fl fzcggréqu 100 will be

sys emc etermnes to reini
desalibed Eu2detalﬂewrue|mféreabe Ze FIB.ot2@1 i dhei systemocdiewollen 28 sets the

finalisBgoroici A an ST DS arbeaSeM Fropefignaid1 Hrigords specifi
valué®ir ife gﬁﬂ%f Fen‘?é’iﬂﬁrg artéée 08B WP HEL 3€ hot Q\ﬁﬁfé% tT)q[R%ﬂ)%atlon 102.

convert intot DMof node to update t
AccardmgToDshewind arhieodibDieints,i thel $peaifpdwaledsi may He TEidhded én the entire

e dG G TR GO ET A4 ol Dot T e ot
up MBS LR TORL r2eoribe iR TBRIA fiRid SREDREA.ON 90) . If

the systemcontroller 28 determnes not to finalize _ _
t hidexti, sepezationshevhei dbesBMyefésmodeoisesalectad 46l dprl described with

ecor [ rf rmed thro e verlf after-w
refofRE el FIC P12t e R atun nEy! 18, S8y @iitliat" 24, Tontrols the
recofdiR@lrédding @it 15® rdcbed g4t Bnthe &Sy 22'vhﬂfou2%lel’@ﬁ@ﬁéﬁagement In
finalizatron information in the disc (operation 100

opergrienr d2Rg B tstemnaaniglieond ntpdaiesi dhei TRMA. di ;’Sdnce defect
ol 51 LAttt 9 R TEHAA S LHES e Ho3B ana sem,
In dpegation 130, the system controller 28 determines whether to finalize the disc 22.
If the system controller 28 determines to finalize the disc 22, finalization
information is recorded in the DMA (operation 140). The recording of the finalization
information in operation 140 is the same as the description set forth above with
reference to FIG. 12D and is not again set forth. If the system controller 28
determines not to finalize the disc 22, the process goes to operation 110 and recording

is performed without defect management.

24



10

15

20

25

finalization flag to "1" in the TDDS or the SBMin
operation 101 and records specific values in the
wepaoneg3osemai ni ng area of the SBMthat is not BET/KR2104/000862

to in operation 102. According to shown enbodi nents,

the specific values may be recorded in the entire

remai ning area of the TDVMA that is not witten to. In
operation 103, the finally 20 updated TDDS and TDFL

r eforddsdribed tdln@v@DBMcdrdldg hona$ﬂm:t®m1he\|pxesenb me\rmttloonna recording

S TN T R T
recoﬁdﬁﬁ? FREGIOR bphbﬁbeﬁgrrﬁ@d‘tarc@bﬁjl 0551@0 tHesBle@tios/ VAE,Q')I "lgls possible to

uni to record data in t 22 Wt hout defect
use H%ma@cmfdtmg mediung yéthaut dﬁfemcvnamargare«y@& everc afier gbingrthe recording

u es T S ce def ect. 25 [ranagepe i S_not .
medftp | Sitlec ad gt beRS R i mBE e Mt ey L et HecorlRy medium.
Addlﬁﬁdalﬁ}BMhe récdp@mgatrie@mrﬂ?»&hn tee us¥ e t IR qhultterre%table media.

determ nes whether to finalize the disc 22.

Moreguer elipecesording aredigmdaneberlChER, Y/ R dilucey dnﬁ@s d‘}\d;\tanced Optlcal
Discf Ip S b meh OB 54 B Hab o media whi

perfmrrri defmﬂtnmhagemmﬁr ation 140 is the sane as the
_%(%rlptlon set rth above with 30 reference to FIG

%ﬁ@CQ@lq%qe% 16ing snethgdigan pe lmpée@%’{egnas computer readable
t t
°°de%ﬁ@ Eoinpler FEa iy FEELDRT R, Tt Bnpar rifasbidficeording media
incluperdlickingsl oﬁ\mdmmdnhgcmfpemtum nghm:htdatﬁtihémm@é/r@élﬁb(ﬁa computer
PCT/ KR20Q4/ Q00862 As .descrj bed aboye, acgordi
Systoifaciaog SHENSPEYRKE! FEReRIa BrOTdng B s KoM RAM. CD-ROM,
i
magﬁé{‘c gf‘pr{ezgiogﬁg/tdfhsgé énﬂggﬁ %géﬁ % a:%%f) raﬁﬁgt%pemr Eélo'n% ana the Internet
(e.g.acauviati wigva)o ilhe mpuaher seada¥le opconding mpals idsinebe aistributed in a
e the recor um wi t hout defect, mapagenent ,
comil§E sFiey SRbAERITE S Bty i1 RS dR atpti AA0 qbrbated in forms of
compRRARERRAbId Toles! OrFf[FHétl@Halt% dglﬁﬁﬁ dédh%sm?&hdl“‘%ode segments for
Addi tionally, the recording I um can be used
implemepting bithe wremrdmrepmﬂ@lﬁ@adnwthowblcemdm ehsily construed by

m can be CD-R, DVD-R, Bluray discs,
proQﬁgﬁ&?gégﬂ'&nﬁ‘%ﬁl 5% scs (AODs), rewritable nedia,
negmaki @mmdinaerﬁac&f%en@@@@hprrﬂ/@hn@ﬁlhe@ege@n Wardularly shown and
perform defect managenent. 10 T

desqnb@drwmgﬁeé@m%&ﬁﬁgm@amcﬁmbqﬁmw iipgreabnt adll ¢ understood by
thos@%@?@ﬂ%a{ %@ﬁg.rﬁrﬁgqﬁgﬁ%u er r ea@%ﬁl 'é?ggﬁg‘;rn ig}egtarlr%(g?%y be made

theraéinatithbait aldpaktingdBonf the&qm’tdarﬁ@ seppeioh ths psedant WiaHtion as defined
data that can be read a conmputer systemis stored.

by the foHowHgeligns a@%@aawalerr&sme% medi a are ROM RAM
CD-ROM mmgnetic tape, floppy disk, and optical data
storage, and transm ssions via the Internet
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15 (e.g., carrier wave). The conputer readable
recordi ng nedia can be distributed in a conputer
waymtemocdnnected to a network, and can be st oPEHKR2@4/000862

operated in fornms of conputer readabl e codes.

Functi onal prograns, codes, and code segnents for

i npl ementing the recordi ng/ reproduci ng nethod can be
easily construed by progranmers skilled in the art.

Wha2 @ séinhed Bnbodi nents of the present invention has been

payticularly sho and .described wth reference.to
Pl byt o BESET oGt B0 | IrEchElind, qBRIs the method
comp¥singhose of ordinary skill in the art that various

changes in formand details nmay be nmade therein
wi setectingde dafedt mganagamenienede seteciatle bedweena defect management

o B50F S VAR PR o S AADBHLA b it
whether QK20 A RR30ht iYbRbe iperfohmbi®mh the redordindRidimemof

recording data on a recordi ng nedium the_ nethod _
coeppiding othes dptactamdha easpeding nenedijirewhilgpdefect management is

e HEFRANE BELAED ol . BORET a0 A scccon

and i ndi cates whet her defect nanagenent is to be

perfornmed on the recordi ng nedium recording the data )
onfecREling thp ety ORdhpURCAMING Mesiyp: Witkeidydefert magagement, if the

' medi um if the defect
defeenﬁ@%géﬁéﬁfﬂgﬁﬁhnﬁgggE‘Sg&géﬁggt ed; and 10 recording the
data on the recordi ng nedi um w t hout defect

mapagenent, if the ef ect nagenent off eis,

seé]-ect et zne*hﬁvéihﬁéﬂﬁ%'m o @ﬁ%ﬁegﬁ 1F?CW¢é'PQaiCﬁD ﬁ@cé@&@ g the defect
mangeiBt (3t fnblte LRSS, nuiEROANe re@Raf fedium to the defect
mandegément ol Snodeagesreint therntabztionhmreprisashe

A B S0 B oSO B e 7 rpicng

defeBEi&fdralRNANAL htd Brd16f SRt Rcafdidy RMedilif; BRgOr di ng
nmedi um and recordi ng tenporary defect nmanagenent

i nfegording damipecanyddeigct mhanagement iformatorasxilydieg information on

‘the %ﬂ%?é‘ge [ earegqq%ﬁ%@ gﬁ n%ciﬂ{th%rg irigdégétﬁfgtaﬁéggé%gzg{dneécn%%tement on mode,

in a fERNGSIE AEAETeRl AarRgehitit bRSH bElihROBi &diurhhe net hod
of claim2, wherein the recording of the data in the

def ect
3. The method of claim 2, wherein the recording of the data in the defect

management on mode further comprises:

recording a replacement block, which replaces a defect block concerning the
defect generated in the data area, in the spare area in predetermined operation units;
and

updating the information on the defect and the defect management information
for defect management as the temporary defect management information in the

temporary defect management area in predetermined operation units.

4. The method of claim 3, wherein the recording of the data in the defect

management on mode further comprises:
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managenent on node further conprises: recording a

repl acenent bl ock, which replaces a defect bl ock
w@oweevIehg the 25 defect generated in the dap@EI/ER2@4/000862

in the spare area in predeterm ned operation units;

and updating the information on the defect and the

def ect managenent information for defect managenent

as the tenporary defect managenment information in the

teﬁlpafmngaomizeao{thm@gemea; anca i n predetern ned

0 top,units. 30 4. The nmethod of.claim 3. .wherein. ,

C hEbFUIRY i Bpoiiig et d mAnraSMe! ao Mo, JEEHIug information
on thedshdndetihglre cATRE SiRF6 #BaVEnPP8LEMZ0fR updated temporary defect

PCT/ KR2004/ 000862 changing a size of the spare areas;
manggemepd ifprgationein tbepgemmoyaryataiect managrment area.

information to include information on the changed

size of the spare area and recordi ng the updated

t eBpor aThie daéod ofmfelaig 3TBmherelf eidrpédardingnot te data in the defect

tenporary defect managenent area. 5 5. The net hod of
managgmans onymedeifirthaecempppes sgnuertingdhe sefectrmanagement on mode
; e further conprises
Intoﬂﬁ@éﬁ?ﬂﬁ%%?ﬁg%ﬁggpn%%agenent on node into the

def ect managenent off node. 10 6. The nethod of claim

5, .whergjn the conversion into the defect nanagenent
of - mdih%oﬁ?ﬁthg‘gs‘)?r@?m‘t Pal WHEFRINt e reddedsipg into the defect

manSBehiem: be rﬁﬁdé gop@cﬁsg&f ect managenent of f node; and
récording the data on the recordi ng nmedi um w t hout
d efeduitialivamg greereecordinge mediimt thebe de dhelidedectediamagement off mode;
reinitialized in the defect managenent off node. 7.
and The method of claim6, wherein the reinitialization to
t hscdrdifg tthe RAASATEY réddrdMBORcBRP iR JFEQ ?ifaﬂ%gement after
an identifier indicating the defect managenent o
the reededings matiumaie reisitiptized in ihefdefecirmanagemant aif eaodeand
recordi ng the tenporary defect nanagenent i nformation
that was finally updated in the tenporary defect
nenagentRé afedifod NoR dlgihecs, NASeRMaAE &iRRiaftalidi® to the defect

recor di n% medi um
management off mode comprises:

recording an identifier indicating the defect management off mode in the
temporary defect management area; and

recording the temporary defect management information that was finally updated
in the temporary defect management area in a defect management area of the

recording medium.

8. The method of claim 3, further comprising finalizing the recording
medium.

9. The method of claim 8, wherein the finalization of the recording medium
comprises:

recording a finalization flag indicating the finalization of the recording medium in
the temporary defect management area;

recording temporary defect management information including recording finally

27



10

15

20

25

30

25 8. The nmethod of claim3, further conprising
finalizing the recording nedium 9. The nethod of
W@ b@itiyBes wherein the finalization of the recoPdi/RK§2004/000862
medi um conprises: 30 recording a finalization flag
i ndicating the finalization of the recording nmediumin
the tenporary defect managenent area; recording
tenporary defect nmanagenent information including
updatedt oinfibnuaticnnadr ythe 2 defadt 280d/ 0606 5MaaRYER200 4inteoe8dn of the
¢ updat ed. i pformati on on_ t he def, efct and def ect .
emPQLAY o IRiet Managsmentonress Mt RedeEshhiagPiRiteRiea of the recording
medifiBiagRrent area in a defect managenent area of the
recording nmedium and filling with predeterm ned data
a filliegaiwitm goredeterainach edatanporemsining evea 8f thgaégmearary defect
ar ea \A{l]ere nﬁ dat a i%’.recorgeg. 10. The net hod of
Mmangaye i A&y een'e S@ 'airﬁﬁor P he data in the defect
managenent of f node conprises: recording the data in a
data area of the recording nediumin predetermned

t
opk-at i Oe unethed ahdlaipdds i wieredt seeprdinar@i dgendata in the defect
' ' Log.to th di f the data i
man%él{r%ﬂ%@%b%g{f@@ﬁh@&. O the recording of the datain

enpor nariagenent area of the recording

medcomting the Tata rirt & ekt fared adfnth&Oredoudihg emhediumprin predetermined
finalizing the recording 15 nmedium 12. The nethod of
opergligfi BN aNgherein the finalization of the recording

Vg REERARS et SRR ESP[d 98, recorang of e
data 20atteepoeamyatedest rdahagementagarsfiihe aeemdingamedilinmg

recordi ng managenent information that is finally
updated in the tenporary defect nanagenent area in a

defect FRNageRIA R’ 88inef 10N furkifGOCBHMisindE Hindiing Nth di
filling w ?ﬂ pr edeterrr% ned data a relr}ﬁ)igﬁf g gr eamgf © recording
mediuhe tenporary defect 25 nanagenent area where no data
is recorded. 13. A nethod of reproducing data recorded

on a recording mediumhaving a lead-in area, a data
area, danfb hetfed P Blaifir B vARIERCIHE! fiRli¥aferd 8P&RIredofding medium

met ho

comprises:

recording a finalization flag, which indicates the recording medium is finalized, in
the temporary defect management area;

recording recording management information that is finally updated in the
temporary defect management area in a defect management area of the recording
medium; and

filling with predetermined data a remaining area of the temporary defect

management area where no data is recorded.

13. A method of reproducing data recorded on a recording medium having a
lead-in area, a data area, and a lead-out area consecutively arranged, the method
comprising:

reading defect management on/off mode information, which indicate whether
defect management is performed on the recording medium, from a temporary defect

management area in the lead-in area or the lead-out area, and which is used to update
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conprising: 30 reading defect managenent on/off node
i nformati on, which indicate whether defect managenent
w0 g00pe9Ioes med on the recordi ng medium from a PEER2@AP00862

defect nmanagenent area in the lead-in area or the
| ead- out area, and which is used to update 28 WO
2004/ 093065 PCT/ KR2004/ 000862 information on a defect
generated in the data area and defect nanagenent

informationraat & defedt geneeatad émthvg datia drea atef defect oranagement information

r edet er m ned rations; and, readi ng data,recorded in
for i agiert s die RS TP e PIRAS dan N CPRRaRT
on/e%fﬁfn S8 (RbRIdR I He détaléreaTl?‘@séB?gH?Hgorfeae'diéfgbtll%anagement

further” conprising reading finally update
on/off mhoderitforomatam.t he def ect and finally updated def ect
managenent information fromthe tenporary defect
managenent area, if the read defect managenent on/off
I TROr BN dfSciairfef $Clumma@erMsir®) reBdig Hfally updated
15. The nmethod of claim 14, further conprising:
informadignray thef defect aad ifioally updateshdefiect mginagesentieformation from the

temisEA Aefi Taheletirk aean i Fis,aphS 41e8: rERRgIhént onvoff mode
infori2ginhes al defectbhage@ent 68 nitkfecct and the finally
updated is defect managenent information froma

def ect nmanagenent area of the recording nmedium 16.

The- met f ' A e r .1 si ng reading
fi ﬁsail rt‘ggp%lﬂﬂ(gé 8@@@&%#%@1‘0& |"16i fromthe
t eepairey ¥ filedlieationeizrgeniioh iadicates thd hecordady nium is finalized,

def ect managenent on/off node information is a defect
fromﬁﬁﬂé@r@ﬁerﬁw&ﬁem%naqemeweﬁé@%d of clai m 16,

f L, NG i ae finald ' :
R ERURRED) Ppocl S ik, il STyl 3 naly updetod
defetr omndyernattpmfemyatitel doim reanEdectemanagemerdnarea50f the recording

reading the finally updated information on the defect
medBit the finally updated defect managenment information

froma defect nanagenent area of the recording

medi um 18. An apparatus for recordi ng and/ or

r ets.oduthengmetitcal waft hlaires pdctfuttbera coBaprisingrmbiading final recording
mangggrln%m ir%‘o?mgﬁgﬁ rf%nl‘llsthgeo ntlbgrla?f'defect management area, if the read

defect management on/off mode information is a defect management off mode.

17.  The method of claim 16, further comprising:

reading the finalization flag, which indicates the recording medium is finalized,
from the temporary defect management area; and

reading the finally updated information on the defect and the finally updated
defect management information from a defect management area of the recording

medium.

18. An apparatus for recording and/or reproducing data with respect to a
recording medium, the apparatus comprising:
a recording/reading unit, which transfers the data with respect to the recording

medium; and
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a recording/reading unit, which transfers the data

Wth respect to the recording nedium and 29 WO
wWQMOMe065 PCT/ KR2004/ 000862 a control unit, P@ITK&R004/000862

sel ects a defect managenent node sel ectabl e between a

def ect managenent on node and a defect nmanagenent off

node so that the selected defect managenent node

i ndi cat es whet her defect managenent is to be perforned

whi loenttat anitswhisbosalects ian defest mearmagtinmentnaddamelectable between a

core okl oo A TR Shtesh et RFCad et o ol

defetf nifdgenidil rﬁBdéhﬁdlcéfe%o\Vvﬂeﬂﬁar r&aq*éétmnahfagéﬁen@% ¢ te performed
managenent on node is selected, and controls the

while deita i r@qreedium@wejrﬁqordl@grreedmn,t ¢anteds the nectcwdmg/readmg unit to

recohiﬁ‘ger ?éiﬁgﬂg{gd' 2 B{gp r%%a:iﬁef llgeqegaﬁerggﬁr%@emsn t;Eéerformed on the

recofdipgrragdismfif ehaiderddt, muhagement bA weakrie! sdkdéted, and controls the
initializes the recording nediumto the defect

recording/geaing Wit e decard ihehdaigeine dhe nigeatding ntnedisin nwilleout defect
manbgeﬁ%'nf% ﬁ% a8 rﬂ%@é@@rg% afgﬁglbédeals' j‘éétg d; at he

AT o assi cing a
def ect generated in a data area of the recordlng

mediumto the data area and controls th
r etdr di hige r aRRRMEsuMTt clagmy é§or‘ﬁh$rﬂ'brt||?ﬁt centregh unife initializes the

oco L IREHAP O SRR, TBNASEEE s

on nidue Bedatectedpandeeiny tba imtidiization, the eoimlamit aksfigd a spare area
nagenment .area of  t e recaordin ium
for rgﬁe&ﬁ& aﬁ%ectcg%fe %?‘nar?%eonf]s%ﬁt rre&pﬂﬁﬂgtmed'um to the data
f tg Ol / [
area, 48, “5@%5?%%&%@?“%?’%&@%. ROrEane Bfortitort 8n the assigned
sparblalrea anhidei‘rrm)rattyedefetﬂemanggamat irdonmatidre whacialrmhetES an identifier

area in ach of etermn eration
indicgfing &% 3RFFF sRrRenERE Mars: e [SHOUAN fEleqbratioogent area of
the rebSrdiftehRefuienagenment infornmation for defect
managenent as the tenporary defect managenent

information in the tenporary defect nmanagenent area in

r ﬁfﬂir %%%%F%W?nnoigplg@ﬁ@t o %Igll @gn?cp%rolmq further controls the

recofmhgmduﬁ@mteﬁ: fedird @ replabbmehPdctianafcitepkRBtr®ldefect block
the recording/reading unit to update t he t enporary

havinef her deiecigarsrtatedf by ihei data areaclindéhe nerareaerem in each of
S 0

orecBbghe PBRRREAELFS ohnd 8 HRREE 438 IAFAARDE LRIt anc tne

defethenatsgarmentr ynfdehatdn Managsfaenimaipmait as the temporary defect

management information in the temporary defect management area in the

predetermined operation units.

21.  The apparatus of claim 20, wherein the control unit further changes a size
of the spare area and controls the recording/reading unit to update the temporary
defect management information to include information on the changed size of the spare
area and to record the updated temporary defect management information in the

temporary defect management area.
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WO 2004/ 093065 PCT/ KR2004/ 000862 22. The apparatus of
claim 20, wherein the control unit further converts
w0 b@4/0gB®bEct nmanagenment on node into the def ecPCT/KR2004/000862
managenent off node. 23. The apparatus of claim 22,
wherein the control unit reinitializes the 5
recording nediumto the defect managenent off nobde and
controls the recording/reading unit to record the
d#2a i MMhehappacadusionglamd2dnwhetdiodhe dohérot unit further converts the

deref{HAgeaRAENEP? FRARNIGHE GeigelaaRarTerprinars, 23

wherein the control unit further controls the io
recording/reading unit to record an identifier
i idB.catThey apparaieseot drim@2renbersin thepaentrel unié reinitializes the

orar y def gct n nt ta.record
recolfifPoFRidutics B HemAeRre A RRORI | 31 FRi< \qnd contrls the
recofdinttdadintp daiiedo | recbhe thenapstaalny tiiefreebrdimgatediint without defect
area in a defect managenent area of the recording

managemani afier the conwersippia heudefeet mpapgerent afspede t he
control unit controls the recording/reading unit to
record a finalization flag indicating a finalization

of24. he Theeppdidigs mfdilaim 28, Wherdianper esntralafréicfurther controls the
managenent area, to record the tenporary defect

recorHRANG Uik & FREPTSh annidentiierg ndieatinch e Welpriamegagement off
modé nibofHE“téﬁEoP%}yt ﬁ@fe@?frﬁgﬁ%gréﬂgntd‘éf'@é:tad@?@%%ﬁ temporary defect
I'n of "t he tenpor

ormat1 o y defect managenent area I n
managetfieni imformeatmyetimah vaa fimallpUptbed iedbedemponayi defectamdnagement
to fill with predeterm ned data a remrmining area of
areailipg eé?fﬁdpéF‘?g%’&eB ?r%?fég@ﬁ%?ﬁrdﬁ}%@%%?e no data was
recorded. 26. The apparatus of claim 18, wherein: 25
the control unit controls the recording/readi ng unit
t 2F.ecorhe t eparatus iof alaiat L0, awbarein the cwdmldunig controls the

dium jn predetern ned operatjon units,. and to updaté
recoR BRI RUHdRnERE rf oM FIEPUR b 0fIRgNR% 1 HTZaton of the
recofdi¢® Tl digmah thBaeforarlyiefect @ERAHAMENE &FE&4 o record the temporary
managenent area of the recordin i um when t he

ned
defecdlemasagement idaenatiasr inclistirg the gealécuediatedrifowmattihe on the defect

an HERE T dmRRRe PRl B, 0863y D8iah 08lslerent area in o
disc RiaHIGEAHY 248885 2h 8 Fecdind ritighyanaftoGliakih 2bedetermined data a

wherein the control unit controls the
remaigiogr arefy/afe itk igmperaryt defecicBramagemeaid| araa iwherel ag, data was
reco%@d‘.:h i ndicates the recording nediumis finalized, in

26. The apparatus of claim 18, wherein:

the control unit controls the recording/reading unit to record the data in a data
area of the recording medium in predetermined operation units, and to update
recording management information according to the recording of the data in a
temporary defect management area of the recording medium when the defect
management off mode is selected, and

the recording management information does not include defect management

information.
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the tenporary defect managenent area, 5 record
recordi ng managenent information finally updated in

wo b@4pgdpdrary def ect managenent area in a di BCT/KR2004/000862
managenent area provided in the recording nedium and
fill with predeterm ned data in a remaining area of
the tenporary defect nmanagenent area where no data

was recorded. 10 28. An apparatus for recording and/ or
re%? odu'Eln@gaﬂmratuSechr ddalmor2G wheteindithe) aentralmuwiiecontrols  the

n_ar a data area, and a | ead-out area are
recoﬁ%ﬂé@%ﬁ]ﬁmggﬁﬁ?%rranged t he apparatus conprising: a
I e@bRy aUtdlizatbh Flagt faish fhdicatetahyl rbbofcﬁﬁ@@ﬁédlbfh i finalized, in
recordi ng nedi um and 15 a control unit,

the tegpOralyiaiee managegenharea o read def ect rranagerrent

T L A P T p—
defepemboagethenn atdaemr@dtycdhagag?@deumm%mbﬁbhah tHefresdrding medium,

managenent has not been per froma tenporary
and def ect managenent area prow ded in the lead-in area

g(r)ﬂldh/ﬁtH e&gd&l& ?'{‘%a da?? he %H‘%ﬂﬂhg 5 gré)?gﬁeoqel%%o?ary defect

ect’ generate ta area- an

maneage@geatrerda whée nedatnwas edecdrded. managenent of a
defect for each of a plurality of predeterm ned
operations, and controls the reading unit to read

d regQr
G B et ﬁ@éﬁ@?ﬁéﬁ%‘ {87 (RpBroE argSe Hepfbodiing Wfla racorded on
recoeppar @ediinof whew ra 28ad-ithaarean & htataoautelaolamdna lead-out area are
furéh r contrqQls the readloa&r?unlt toread finally
consGHEYRIY A TANGPNE AR MRTRAT and fi nal |y updat ed
dej ?&édm@@ﬂﬂ%ﬁ%ﬂttrér&ffé’r%%té Qithf r@%ﬂéétﬁ% th€ TN medium; and

def ect nanagenent area, if the read fect manadgenent
ona snirabodst,iwifion wantrols the readingeait tmrw@edeﬂect oranagement on/off

modoiFpatAil; OB 1 Pe RE rLeEY fpatEs oBieq of Whether defect

manég@mlehzaiasorbeéhagermﬁhé@ omdheat&soréing FRCMH lagd whether defect
nmediumwas finalized, from the tenporary defect

manpgemeainies BpleRecanpefamashdremeartemnargryugatactdmanagement area

oo BEPITLIAED o FP A0SR 8 SRS R s o o

defethfgenepdteaninf tigen dotdedret andadafrenbnagement ihfttmation used for
recordi ng medium 31. The apparatus of claim 28,

manggemenh afha defael & aach fonat plorality 1 wr@éatefgvngd werations, and
cont{cﬂs fﬂ‘?é‘%éalﬂg'urgFg&fgéa‘%a‘@f}é&?ﬂa%Ht in' fHCG5R LA H585Y on the read
e tenporary defec

defect management on/off mode information.

29. The apparatus of claim 28, wherein the control unit further controls the
reading unit to read finally updated information on the defect and finally updated defect
management information from the temporary defect management area, if the read

defect management on/off mode information is a defect management on mode.

30. The apparatus of claim 29, wherein the control unit controls the reading
unit to read a finalization flag, which indicates the recording medium was finalized, from

the temporary defect management area, and to read the finally updated information on
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managenent area, if the read defect managenent on/off
node information is a defect mnanagenent off node. 32.
wab@4agioes at us of claim 31, wherein the contr oPCIURR2004/000862
controls the reading io0o unit to read a finalization
flag, which indicates the recordi ng nmedi um was
finalized, from the tenporary defect nanagenent area,
and to read the finally updated information on the
the deﬂeettarwﬂdihe Hndlliy napdated pdefieet! dahagemeniniferrpation from a defect
|nfor q‘ﬁ%ff%oma ef ect . managenent area of the
man@gfcrgpa dhetecasingamedilint i cal recordi ng medi um
for use vvlth a recordi ng and/ or reproducing
apparatus, conprising: a lead-in area, a data area,
aritf.a I'Elmiapparaiwea)f @lmmez&twhereyn dne mgﬁal unit gestrols the reading
tica or di ng_nedi u def ect
unit 18, T arecargind - Pedabafient  Biastialion” b e, fyRpgrary defect
mana@emaﬂt aﬁfaeqﬁ thgereatadetdct rﬂahageﬁ@haoarcﬂﬁn@@@ ihfrRRtiehYis a defect
def ect managenent information for managenent of the
managgsent Oi’fmodearrpor ary defect managenent area being in
the lead in area or lead out area; and a defect
managenent area for recording final information on the

dedect PHgla bgﬁfdtus defcedin BRNaberatthe kbatroRuhivitoatdls the reading
which is in 25 the lead-in area or the | ead-oqut area

unit {gHeaei s finalizatierilsoanpicidndisetesthegessrting Areshivmwanfinglized, from
tno PR R e BRAR SR 26t el BRpHEformaton on

the dh@capsmif dhesfirzilg opdatedt defectiahanagerhenbénformatioedram a defect
the recordi nfgt medi um whi | e, defect managenent is
manggemephateP hRECEVEHILMEY UBdi um and whet her data is
to be 30 recorded w thout defect managenent. 34. The
optical recording nmediumof claim33, wherein, if the
de3xct ABDPUERI2ERIDNS Ol I PATIOKRRE0AI D 80@&62rding and/or reproducing
managenent, on/ of f node information indicates to the
appeéﬁ@%ﬁr SPUPTERSE the recording nediumis initialized to

a defeflinheadadih £8a ”&Q&a ieha- d’[ﬁ%réﬁ‘cﬁ%é&lﬁfvely arranged in the

conprises a spare area for recording a replacement
opticial t&ﬁOrdmganedlam aces a defect block concerning a

def ener t he a arat n the data 5 area . ,
= THPPEUBATTg ERrUrTER Bredol drrr it bbPaEryformation on a
defeélngéﬁeﬂa%cﬁ% i adtPurdand at@ﬁﬂio@éﬂlsdéf@ci hfarfidlemettanformation for
def ect managenent area is enpty, and
management of the defect, the temporary defect management area being in the lead in
area or lead out area; and
a defect management area for recording final information on the defect and final
defect management information and which is in
the lead-in area or the lead-out area,
wherein the temporary defect management information in the temporary defect
management area includes defect management on/off mode information that indicates
to the apparatus one of whether data is to be recorded on the recording medium while
defect management is performed on the recording medium and whether data is to be

recorded without defect management.

34. The optical recording medium of claim 33, wherein, if the defect
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the tenporary defect nmanagenent area enters a state
where the information on the defect and the defect
woratvageoent i nformation for nmanagenent of the PET/BRRO0SH00862

to updated by the apparatus in predeterm ned operation

units. 35. The optical recordi ng nmedi um of claim 34,

wherein, if a size of the spare area of the recording

medi umi s changed by the apparatus and the recording
managelinent onfoff enade iirflormation iindicatest tcome)rapmacataagt@at the recording

si ze .of. t.he are_area is recorded the 15
mediish & Btialcsch i A o SRR aAgPTReR Gt MliBagenent ar ea. 36.

Thﬁeqabu%h fliBEH EdMBrisBIbUpRE bal fBr 3cortiiRy 8l leplddement block

t he def ect mana%emant on/ of f node i nformtion
that remam@defem:t bleskagapeeeniog atdeiect: ganaratesk ey the amam in the data

area; G B e, Bl Pieife MARRE P il Ry ppoianed by the

appg{m@lﬁ; tbshé ety ded, by the apparatus in the tenporary
def ect rranagerrent area and the tenporary defect

mdhagsiestimanagemant aieatin @mptisand nal |y updated in

e BB LR BARRTE, 1R LGB Btomaton o

the d'éf@cloahﬁ thk defeor dian@g@mﬁrmnmf@fmat@n %Bﬁlawd@'rﬁdsrﬁt of the defect is
n the recording nediumis finalized

whe
updaftecﬁ]gmtlzgtapgﬁraftp%@ prasietermined @9?@'(3[”H€'¢Secor di ng
mediumis finalized, is recorded in the tenporary
def ect managenent area, tenporary defect mnanagenent
i id&mr rmThe)Dpflci:aﬂarlebardIm:meiadﬂiof dlhien B4pdiesaiy, ifef sige of the spare
m?ns errent ar ea recor deg in the defect agenent
areapdRe rgaerd ﬁﬂ% rﬁh'ﬁ aggea i theapnaratys %&C%Q'“Q medium

o iR, WIS S ehgel BasieTRL Ry g ed by

apparbtisin 3i3e tevhporirm defdct e adefreernit aréd. WO 2004/ 093065
PCT/ KR2004/ 000862 managenent on/ off node information
indicates to the apparatus that the recording nedium

| s3a ni t71Rd | g9k OrddRdiflgl Bddinagesmith ol WRE®In ! e the defect
def ect managenent area "is enpty and the t enporary

mandgément mfm‘@en@dm infosmation endicatest ta éhwwp@raf@@oi’r@it rfge recording
rmatd|§ on accordin din

med{rlrﬁg %5?@ BWZ?%EOO%t e@apgg@ngaégf ela'nogsg tnﬁl‘érmaﬁor?findioating the

defedP RirRigefndr &T%’@d@"énr@&ﬁd@@%ffhé)%péakétas lﬁ%he"‘temporary defect
conmput er readable recordin um encoded with

manggeestarra anddhe demponaryf fechma@ﬁgamaﬁ@ iforpation that was finally

o 5731 TRt EERR TA, PR BBt n o

defetbimagagementate.as one of a defect management on node
and a defect managenent off node so as to indicate
whet her defect managenent is to

37. The optical recording medium of claim 34, wherein, when the recording
medium is finalized, a finalization flag, which indicates the recording medium is
finalized, is recorded in the temporary defect management area, temporary defect
management information finally recorded in the temporary defect management area is
recorded in the defect management area, and predetermined data fills in a remaining

area of the temporary defect management area where no data was recorded.

38. The optical recording medium of claim 33, wherein, if the defect

34



10

15

20

25

30

be perforned on the recording nedium recording the
data in the recordi ng nedi um whil e def ect managenent
WO 2004p2306r med on the recording nedium if thePdEK&2104/000862
managenent on node is selected; 15 and recording the
data in the recording medi umw t hout defect
managenent, if the defect managenent off node is
sel ected. 40. A conputer readable recordi ng medi um
managremda‘d ondafh npmdn:eim‘si’mgtionﬁ?(]ndlnatesum trenspparatus that the recording

medlgﬁ?bsclgﬁa 15%00 t @%@%&8{6\@&8 Iffnrﬂogcle,e ertge%gét? %%nggement area
is en%t?aancﬁﬂ% %%S&@T@H@f@tqﬁaﬁéﬁ@ﬁém bl ¥nfi§ aNsefe vitere recording

formed by a conputer, the nethod conprising
mana@@uenglrﬁermamomanagrdmtto dhe getondiee of ﬁherd@tau ipnthe data area is
t he rm t her .defect managenent
updaffiE g i SpERES Bt Rt AL BPaaE e um and 25
whet her defect managenent was not performed, from a
t%or ary defect managenent area provided in the
i A aceapoitert feadaklg- daeorginga, mediuaR epcOPRGt With processmg

5. P ReBundch PRy A560kdo A8y o83y medium

perfdrieddef 8 Coniputes Vies ynethedlebriphisingd oper ati ons; and
readl ng data recorded in the data area based on the

efach Mragemenignede @sronfaka defestaanagement on mode

o e S TSR 189 A A B

be pedomméed bhdhe detardingngedinhgr mat i on for a defect
manage;) nt m) e, sel ect abl e bet ween

meRSgEHRGt then datsudn | Wﬁpfeﬁ"wefree@l%ﬁ%n\%liﬁraﬁfe% management is
perfd?ﬁ{(ffo%gqﬁ e 8o %emeﬁﬁe%%EFﬂﬁ%ggﬂiéFﬂ dﬂ:—‘ﬁﬁd@ is selected;

ect man gement 0 node defec
and rranagerrent is not performed to nanage defects on the

recor dj. nmed| nd transferrin th data _w.th :

' dBaring % etd b irersEa: e e ofcig BPdttDanagement, f the
defeéﬁlnﬁﬁéggm@ﬁf 8 imiRARIBAEg0de. 42, The net hod of

claima4l, wherein the detecting the informtion

conprises io0 receiving information through an input
U8 h° IR, NEab e FLESH T SRR, THRAIET T processing
mstr@&kﬁ%t fordrriohané by @Meﬂﬁb@@ﬁ@épl‘@ﬁ@mn@e@ﬂawé&)rded on a recording
information froman apparatus which is to performthe
medunaherviag a lsaddnareqa e data area, and a lead-out area consecutively arranged
as performed by a computer, the method comprising:
reading defect management on/off mode information, where the mode indicates
whether defect management has been performed on the recording medium and
whether defect management was not performed, from a temporary defect management
area provided in the lead-in area or the lead-out area, so as to update information on a
defect generated in the data area and defect management information for management
of the defect for every predetermined operations; and
reading data recorded in the data area based on the read defect management

on/off mode information.

41. A method of recording data on a recording medium, the method
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15 the sel ected defect managenent node. 44. The net hod
of claim43, wherein the transferring the data
weowpoI®es recording the data, and the met hodPETIKRR@n/000862

conprises, if the detected information is the defect

managenent on node, recording the data using the

def ect managenent to 20 nanage the defects occurring

during the recording the data. 45. The nethod of claim
comgrisinghherein the transferring the data conprises

recqrding.the data, and e . method further conmpris

| RSN raiermaToniof hdeliet BaRgen ey dipdf aTigERBR between a
defedf maf@EgemdrR O Hidue, tmeviied derddthadhaddrferfefsepbrformed to manage

managenent to 25 manage the defects occurring during
defegligeort Brsoragionding eeditma andea defest meanagenaentcofhmadel in which defect

i farri o : Pt
mandyGghfs ActPs ARG TS htde FefeRhor B IR RRh gl o
Mg sfERingh thes elaes tviith dedret tGaIhag esdRtingOARditm oascdRdling to the
t he defect managenent on node and the defect
selegtaf sgtertnaragenpalenodad t he net hod further conpri ses,
after the recording the data, 36 WD 2004/093065
PCT/ KR2004/ 000862 det ecti ng anot her defect nanagenent
moti Wh'led nsethed (o cldhe 4, veliereimethef déteetinkp thee Information comprises

mpnagenent .on de and the defect nmanagenent off node,
recelig 8?@@@89% %OH@"@H an olhppt o‘?ﬁ‘é\c%cf@ord%tﬂﬁ“ﬂ% thee Se?ec"ed defect

deteehefhoyaot her defect managenent node. 5 47. The
mann@trﬁog of claim 46, wherein: the recording nmedi um
i ncludes a tenporary defect managenent area in which

the tenporary defect .i nformati on and tepporary defect .
ibagenEiR MG PRCIAM o b STE e P e R G ST i gy comprises
receﬁ/\fl’}gr it #8Phn Ippara6enHHiel idedliveordNfeardididt to determine
def'ect i o0 managenent area which includes the tenporary
the seétfabed diefdad rmandgemenidnode t enporary def ect

managenent information recorded during finalization of
the recording medium and the nethod further

cComri Spge métRd bhelditcas dwkeréiRetHdatranafrih th@edatat comprises

detected another defect nanagenent node is the defec

recofginchfendata, entl the desthed fudler eomprisems it ibetataetpddafasmation is the

aetepEFRRERGH TR hoier ERBRIBR BT 4R ol FRRHR L raagegement to

man8gé 8geaefiicifbedurring during the recording the data.

45. The method of claim 41, wherein the transferring the data comprises
recording the data, and the method further comprises, if the detected information is the
defect management off mode, recording the data without the defect management to

manage the defects occurring during the recording the data.

46. The method of claim 41, wherein:
- the transferring the data comprises recording the data according to the selected
defect management mode,
the selected defect management mode is one of the defect management on
mode and the defect management off mode, and

the method further comprises, after the recording the data,
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prior to finalization of the recording nedium and
recording fill data in areas of the final defect
worewagesvehnt area ot her than the area in whi chPCTIER2004/000862
tenporary defect information and the tenporary defect
managenent 20 information are recorded. 48. An
apparatus for recording and/ or reproducing data with
respect to a recording nedium the apparatus
c ofigiecting gnother daie¢temanagemehhimadeawbichr seletis thatather one of the

jth respect to the r rdi medi um_and . 25
defol RrBRStient of Rapaandans Cara PR AR e MR aad
sefrgsdfeRrgy baduvasnala dataf esdcof@inggasetheorddteeRed i dhother defect
whi ch def ect managenent is perfornmed to manage
mangge@ent meslet he recordi ng nedi um and a def ect
managenent off node, in which defect managenent is
not performed to manage defects on the recording
Me4i7 um Tigd ehethOd of eladmtde: widréint ransfer unit to
transfer the data according to the sel ected defect 30 )
neihgg@eserdingwaediunp incitdesap famperary dfefectamanggement area in which

e G383, ERTRE P00 0Pt MALB NGBt WRimation ror

maneagitgi thesdefetr prdr tmnfirhari]ﬁzde'ble@f thheeec?ide*lig etbdigheaind a final defect
managenment de..50. T apparatus of claim48,
manggg Ph?r%gvgu@bmofwe&etgééﬁ ey i eriinfmation and the temporary

defeg?H%rn@F;@ﬁ'netntP EnRFNSELR %gﬁrfd%etd c}ﬁﬁ'@aﬁﬁﬂ%ﬁo %ﬁt r%‘éording medium,

control” unit retrieves redet €rm ne 1 nfor
andstored in the apparatus and which indicates the defect

RO O, AR Came e Aty e TG 014 daf and I the detected

anot?ﬁfg‘&%ﬁe{;%f mahBgeriett Mddd RehE efefé&dt rﬁﬁwm ?ﬁgﬁggjtéés

ef ect nagenent on node, recor
ustiesgrding dleg edernpararyerdefectt dnfeamationt enddethect temporary  defect

occurring durjng.th recording,the data. 52. The
mangigiieh} iFoftatstion Ths FSRENE R dt b3 Mgl e Management area
priora8FnafkAidmer theaBeb®ling HizidiurhOand f the detected defect
managenent node is the defect managenent of f node, 15

r eesptring dill diata iniaraasiof the finet deteciumanrgament area other than the

n ect CUr.rd [ recording th

areaR AHERNE 0GR A iphBRot B b ErERREN 3dEc! Mnagement
inforeibhdrewdtdrdeantrol s the transfer unit to record the

data according to the 20 detected defect nmanagenent

node, where the detected defect managenent node is

ongg of Anea[%ﬁrgﬂs f@r@e%%%ﬂb %/HPQSpr%%cf@edgfg Gith respect to a

management node,
recording medium, the apparatus comprising:

a transfer unit that transfers the data with respect to the recording medium; and

a control unit that detects a defect management mode selectable between a
defect management on mode, in which defect management is performed to manage
defects on the recording medium, and a defect management off mode, in which defect
management is not performed to manage defects on the recording medium, and
controls the data transfer unit to transfer the data according to the selected defect

management mode.

49. The apparatus of claim 48, further comprising an input unit through which
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the control unit detects another defect managenent
node which selects the other one of the defect
worewageseht on node and the defect managenent BPET/KRo@E/000862

and 25 the control unit controls the transfer unit to
transfer additional data according to the detected
anot her def ect managenent node. 54. The apparatus of
cl ai m 53, wherein: the recording nmedi umincludes a

the cantd uait yeckives inforaratipenterdetactdheiseladiéd defedd mdreagement mode.
tenporary defect information and tenporary defect
managenent information for nmanagi ng the defects prior
t o561 nathg aipparatQs dregaift4r Whaekifeili stier & defedtith@linformation to
defect managenment area which includes the tenporary

detegwinect thenfasieaied odefend thenagamentarmodas the control unit retrieves

2004/.093065 PCT/ KR2004/.000862 def ect nagement .
predR g NG PR TATEB: MRk P ARRETF(0%: P BHCY didicates the defect
manéﬁ@@@ﬁ,kﬁgﬁ@@ig@@de@@@_the control unit further, after

the recording the data and if the detected another

def ect managenent node is the defect nanagenent off

O PGP GBRed 0 o AR 75,k o ReREBP L' Bl he wranster
unit teiftherdstect rhesagaheanmiode it fite defswt deshatringentront hdde, record the
final defect managenent area prior to finalization o

f
datay Hginge e HHefgciheranageraent @ dprBage |thegdetedts egaurngfduring the

i ef ect nmanagenent area other than the area
recof&]nﬁg\ﬁl‘i\%‘ﬁggaﬁe tenporary defect information and the

tenporary defect nmanagenent information are recorded.
10_55. recordi n OI}IE i.um for use recordin

ith a
anef-or B rPPRaEatH _ mﬁﬁy!ﬁ’heﬁ%%?éoﬁgpl H“Hé?c%‘%ﬂ%me transfer
unit ‘t’&,tihtl{g_eéé’%ﬁfed Qi iy %?nérg r@&dé"f‘s fHRCQided n?e{ha?é?nent off mode,
recording nedium and a defect managenent ar€a
recorchteudatagvitrefud dive detbet inmdreageaterdrio sedrageathleedefeetsveenurring during

h a defec ngr%gement on node, in which defect
€ TRER 7?8 perforned to manage defects on the
recordi ng nedium and a defect managenent off node, in

whi ch def ect management is not perforned to manage
defdct sThe apperates of diaing 48yediievein: 20 wherein t he

PR BT GAT R O, H2h 0k il TRy et cgppraing to e
deteefdd do/Res niflagehfohtirloddewreletle dBdetddNdSieRhadHbgement mode is
one of the defect management on mode and the defect management off mode,

the control unit detects another defect management mode which selects the
other one of the defect management on mode and the defect management off mode,
and

the control unit controls the transfer unit to transfer additional data according to

the detected another defect management mode.

54.  The apparatus of claim 53, wherein:

the recording medium includes a temporary defect management area in which
the temporary defect information and temporary defect management information for
managing the defects prior to finalization of the recording medium, and a final defect

management area which includes the temporary defect information and the temporary
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56. The recordi ng nedi um of claimb55, wherein: the
def ect managenent area further conprises: 25 a
wao esoposIsy def ect managenment area for recordi NRCT/KR2004/000862
tenporary defect information on defects generated in
the data area and tenporary defect nmanagenent
informati on for managenent of the defects; and a
final defect managenent area for recording final
defediefmaniagenfent imforrmatiom réterdededuriry fimalizatioalof ttherecarding medium,
def ect managenent information, and 30 the tenporary
and gef ect management information recorded in the

ST Rl SRR SR LR D v

defeéi7 managemend rrdode isnthke uiefedt mbaagemént wifemeide; cohtols the transfer

unit (o TR e S Siarg ARG GHOWRREST AU tbd 1 €@ PRIy i Spthwanagement
inforfrRgiBhd g thee diceBideas deeeninf tialfire® ddef@Bd rhandd¥inent area prior to

. Ffinalization information indicates to the apparatus
finalization ohdhe gecpiiimg mesiveadiane reeoradill deteninf areasi ekethe final defect

mandgblf ol RiterRER (h8iePoA b niToh Ak RS tfctyormation ana

the teR@erai/tsfétinahnagément infRARARABITE rac@@deds filled in
to prevent the apparatus fromwiting the final defect

i nformati on and the final managenment information in

1651 AR5 TOTHETSB], SR ap B SO Woproaucin

appdrafusr sainpeBing: ndi cates to the apparatus that the
recordi ng nmedi um has not been finalized and the )
ded dtandiga WithorasRerbIP iRiIFR Hat3 IBota he Egnesded a0 the recording
med@‘?ﬁ don to the defect managenent off node, the
I nal’ defect managenment area includes a |l ast recorded
t enpdefacy wehagémient careat iimouding fdefmt n‘mi@\?\gndfeﬁﬂation selectable
tenporary defect nmanagenent 15 |nformatjon i ch was
betwegp & et Cﬁman?@emmﬁ\amgee%w ! gehmanagep@enpis performed to
t e j : t a :
mang oS T AL HBodANE MU orth BRHERE mAldodek, off mode, i
whichi delfeick ahanagémeéot ismtriabnperfordiechtte smanagbedeijeots atnushe recording
t hat the recordi ng nmedi um has not been finalized and
UHY 20 defect node information indicates to the

appReRin thd BepaRies aAsiek® ildBatteicte ABRAGRIERAECREIng to the one
node, the final defect managenent area i ncludes no

of the gefreetangnagsraent on andoifempdes salecias indhpciedest dede nformation.
managenent information. 40

med

56. The recording medium of claim 55, wherein:

the defect management area further comprises:

a temporary defect management area for recording temporary defect information
on defects generated in the data area and temporary defect management information
for management of the defects; and

a final defect management area for recording final defect information on the
defect and final temporary defect management information, and

the temporary defect management information recorded in the temporary defect

management area includes the defect mode information.
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57.  The recording medium of claim 56, wherein:

the temporary defect management area further comprises finalization
information which indicates whether the recording medium has been finalized, and

if the finalization information indicates to the apparatus that the recording
medium has not been finalized and the defect mode information indicates to the
apparatus the selection of the defect management off mode, the final defect
management area is filled in to prevent the apparatus from writing the final defect

information and the final management information in the final defect management area.

58.  The recording medium of claim 56, wherein, if the finalization information
indicates to the apparatus that the recording medium has not been finalized and the
defect mode information indicates to the apparatus the selection to the defect
management off mode, the final defect management area includes a last recorded
temporary defect information and a last recorded temporary defect management
information which was recorded in the temporary defect management area prior to the

selection of the defect management off mode.

59.  The recording medium of claim 56, wherein, if the finalization information
indicates to the apparatus that the recording medium has not been finalized and the
defect mode information indicates to the apparatus the selection to the defect
management off mode, the final defect management area includes no temporary defect

information and no temporary defect management information.

40



