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present invention relates to disc defect managenent,

and nore particularly, to a nethod of and apparatus

for managi ng disc defects using a tenporal defect

managenent area T%nd a disc in which defect
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sl i ppi ng et irkib
b BF) 1oDERct WEIBEBR 8 o Tk g plcroguehser
onl gatararea dfa djendr whjcht ndefact sears. oT he efads issrewnitten to a

O VT e ST e S B he
1§07 1086 IoterNisd BSushSBy tHdouEret. . 19 @eRefdleds@EBmahagement is

performed using a linear replacement method or a slipping replacement

method. In the linear replacement method, the user data area in which
the defect exists is replaced with a spare data area having no defects.
In slipping replacement method, the user data area with the defect is

20 slipped, and the next user data area having no defects is used.

Both the linear replacement and slipping replacement methods
are applicable only to discs, such as a DVD-RAM/RW, on which data can
be repeatedly recorded and recording can be performed using a random
access method. In other words, the linear replacement and slipping

25 replacement methods are difficult to apply to write-once discs on which

recording is allowed only once.

In general, the presence of defects in a disc is detected by
recording data on the disc, and then confirming whether the data has

been recorded correctly on the disc. However, once the data is
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The present invention provides a defect management method and
apparatus that can be applied to discs, and a disc having the defects

20 managed using the defect management method.

The present invention also provides a defect management method
and apparatus that can manage disc defects even when a defect is
detected during a recording operation, enabling the recording operation

without interruption, and a disc having the method.

25 Additional aspects and/or advantages of the invention will be set
forth in part in the description which follows and, in part, will be obvious

from the description, or may be learned by practice of the invention.

According to an aspect of the present invention, a disc includes a

data area in which user data is recorded, and a temporary defect

2
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a recording operation, as temporary defect information in a temporary
defect management area that is present in at least one of a lead-in area
and a lead-out area of the disc; and recording management information
20 for managing the temporary defect information as temporary defect

management information in the temporary defect management area.

It is preferable, but not required, that the method further includes
repeating the recording the defect information and the recording the
management information for every recording operation; and recording a

25  last recorded temporary defect management information and temporary
defect information in a defect management area that is present in at

least one of the lead-in area and the lead-out area.
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information is perfornmed during finalization of the
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preferable, but not required, that the recording the

defect 5 information further includes recording
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According to yet another aspect of the present invention, a

recording and/or reproducing apparatus for use with a disc includes a

20 recording/reading unit that records data on or reads data from the disc;
and a controller that controls the recording/reading unit to record defect
information regarding the data, which is recorded in a data area of the
disc according to a.recording operation, as temporary defect information
in a temporary defect management area that is present in at least one of

25 alead-in area and a lead-out area of the disc, and to record
management information for managing the temporary defect information
as temporary defect management information in the temporary defect

management area.



It is preferable, but not required, that the
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20 second data, which is recorded in the data area according to a second
recording operation, as second temporary defect information in the
temporary defect management area, and to record defect management
information for managing the second temporary defect information as
second temporary defect management information in the temporary

25  defect management area.

Brief Description of the Drawings

FIG. 1 is a block diagram of a recording and/or reproducing
apparatus according to an embodiment of the present invention.



FIG. 2A and 2B illustrate structures of a disc

according to enbodi nents of the present invention.
wWoR4/034396 | ustrates data structures of the di SBeT/&R2003/001938

FIGs. 2A and 2B according to an enbodi nent of the

present invention. 5 FIGs. 4A through 4D illustrate

data structures of a defect nmanagenent area accordi ng

to enbodinents of the present invention, FIG
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FIG 1 is a block diagramof a recording and/or
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according to a first enbodi nent of the present

i nvention, and reads back the data fromthe disc 100

t o Best npdelfer 8arrging wuathe biventienr ecor ded data. The
controller 2 performs defect managenent according to

an enmbodRefsteneé wilhgownrseateiimdetdilitonhe present embodiments

of the present invention, examples of which are illustrated in the

20 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.

FIG. 1 is a block diagram of a recording and/or reproducing
apparatus according to an embodiment of the present invention.

25 Referring to FIG. 1, the recording and/or reproducing apparatus includes
a recording/reading unit 1, a controller 2, and a memory 3. The
recording/reading unit 1 records data on a disc 100, which is an
information storage medium according to a first embodiment of the
present invention, and reads back the data from the disc 100 to verify the

30 accuracy of the recorded data. The controller 2 performs defect

management according to an embodiment of the present invention. In

6
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enbodi nent, the controller 2 uses a verify-after-wite
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predeterm ned data units and the accuracy of the

recorded data is verified to detect a defect in the

recorded data. In other words, the controller 2

records user data on the 5 d| sc 100 in units
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20  recording operation, data is recorded and verified at least once. In
general, data is recorded and verified several times. Defect information,
which is obtained using the verify-after-write method, is temporarily

stored in the memory 3.

When a user presses the eject button (not shown) of the recording
25 and/or reproducing apparatus in order to remove the disc 100 after
recording data, the controller 2 expects the recording operation to be
terminated. Next, the controller 2 reads the information stored in the
memory 3, provides the read data to the recording/reading unit 1, and
controls the recording/reading unit 1 to record the read data on the disc
30 100.
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read data on the disc 30 100. 7 WO 2004/ 034396
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disc 100 is conpleted (i.e., no nore data will be

recorded on the disc 100 and the disc 100 is to be
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The data area is present between the lead-in area and the lead-out area,

20 and is divided into a user data area and a spare area.

The user data area is an area of the data area where user data is
recorded. The spare area is an area of the data area other than the
user data area which is the replacement area for a portion of the user
data area having a defect. The spare area serves to compensate for a

25 loss in the recording area due to a defect in the user data area. On the
assumption that defects may occur within the disc 100, it is preferable,
but not required, that the spare area assumes 5% of the entire data
capacity of the disc 100, so that a greater amount of data can be

recorded on the disc 100.



but not required, that the spare area assunes 5% of

the entire data capacity of the disc 100, so that a
w@e@ansgedanount of data can be recorded on theBCTOKR2003/001938

100. 8 WD 2004/ 034396 PCT/ KR2003/001938 FIG 2B
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ool BE0M; BB the BPoShg IeUSraliE 17 B SR Breq f gllotted

onetd acis oftArgtdyd REeps E6 ant Lb|etvveen the | ead-in area
and the 20 |lead-out area. FIG 3 illustrates details

of the structures of the disc 100 accordl ng to an

1énbod| meht therembadiments of FlGe.2A ABA 2BRihe sPRIRAESSAre:

i ProssPTBRhRgn HE Ger SREARAIERY A% R S, BEEERMY bétween

andthdesendata ameaandfthé loatatisgeal 0 nedessary,2b partion of the

tenBor ary def ect n’gna%e nt area i s present_at .}.earst

one Uger data area may be used as another spare area. Specitically, more
than one spare area may be present between the lead-in area and the

20 lead-out area.

FIG. 3 illustrates details of the structures of the disc 100 according
to an embodiment of the present invention. Referring to FIG. 3, a
temporary defect management area is present in at least one of the
lead-in area, the lead-out area, and the outer area of the disc 100. Also,
25 atemporary defect management area is present at least one of the

lead-in area and the lead-out area.

In general, information that relates to managing defects in the disc
100 is recorded in a defect management area. Such information
includes the structure of the disc 100 for defect management, a position

30  of defect information, whether defect management is performed, and a
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| ead-in area and the | ead-out area. In general,

information that relates to managi ng defects in the
waole@a/034800 is recorded in a defect managenment PECEER2003/001938

Such information includes the structure of the disc

100 for defect managenent, a position 30 of defect

i nformati on, whether defect managenent is perforned,

and a 9 WD 2004/ 034396 PCT/ KR2003/001938 position

andpasi§pn @ndra sige of tag spariecarea) nin the eageofsF wite-once disc,

or eDERIEES i< bSeraub e dedatite RV R thdsERs 856 Bhbltne
dat presieude Frecaeded datagctiangas Aepedihg ¢6 ahlaspechykthiel on.
5 1n general, when a disc is loaded into a

r ecBWV&NH@Mr epr oduci ng apparatus such as that shown in
FIG 1, the apparatus reads data from the |lead-in

rea and t ' : ;
& Inf éndraPWHIM a afs%?%ﬁegaéfemnfﬂ §?e<?1<8 }r@?’glp&odd.xﬁ%g

determ ne how to nanage Isc 100 a
on appamfus sizchaas thahshbendnddG. 10the appasatus, reafls data from

t of, .dat ded jn the | ead-i ' ,
" noMezieag-in area Ad fhe fead-pu Apaia e gjssr 10T dgtermine how
recqy Hiandgl'thé BRICOMMLARE redrd YRt oAldresad batd RaM the disc
the disc. "Accordingly, the present invention proposes

t enpOPar flowever:if theampné of date mogsdedin thedeadipares vy

defect inf tion. . T def .
1§ ot ithatdbsn aaanechlime e TarE A e ke BMRF Bitbpucing
r ecef 8@ afferahé eyaaM@bytHéedisst Adcorangieinpredentini/Bation
is formed in the lead-in area and/or the | ead-out

ar eRIOPASEs teMpgrany defed maragasmentdnfarmatipp asnerfemporary

i nv i . def j i

 he Sl S 15k o FRRRE Pl AaREGLAREP i an
def s tempararpdéfect infarmaties arefreconaiedan al techprarahyndefebie

20 position of a defective area of the disc 100, and

1§ nf Branagesient aea hat iyfasmeginthe eag-in dreaqngion the leadout
canghe, a replacenent area for the defective area. The
tenporary defect managenent information is used to
manage the tenporary defect information and includes

i nf or mat Aocording to an embodiment of the present invention, the defect

management is performed using the linear replacement method. Thus,
the temporary defect information includes information indicating the

20  position of a defective area of the disc 100, and information indicating a
portion of the disc 100 that can be a replacement area for the defective
area. The temporary defect management information is used to
manage the temporary defect information and includes information
indicating the point of the disc 100 where the temporary defect

25 information is recorded.

According to an embodiment of the present invention, the
temporary defect information and the temporary defect management
information are recorded every time a recording operation ends. The
temporary defect management area includes temporary defect

30 information #0 and temporary defect information #1. The temporary
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i ndi cating the point of the disc 100 where the
tenporary defect 25 information is recorded. According

wo oooan3gpbodi ment of the present invention, theBCT/KR2003/001938
tenporary defect information and the tenporary defect
managenment information are recorded every tinme a
recordi ng operation ends. The tenporary defect
managenent area i ncludes tenporary defect 30

i Ef defast infarmatiom#0 ﬂry}llt,gﬁﬁsa'\n@raat@@tregamgratqqiﬁc&mcurring in
der 8B RRpRIstodind Taserkio hagrterd aiaiorindfor Maarding a

def egplacerbent areg. | Thedainporarg defiect information #ddndudgs
operation #0 and information regarding a replacenent

ar elnformatiancipgsrding agdgiect OTWBRGHIl S8 regoTded dMTing

D . . _ . . .

| oS RGRERT 808 IR eI ppdebent area s
i nf tempoiaoy defeghirdomgation #pl doenthets therteenpagaryt defpot ar y

At R G N e e

i nf @hnBy i Ofhe Hinpdirhry dBRuct AiBMHGRME M fifBfhatidh 20CHEMcludes
i nformation #0, #1 1'ncludes corresponding I nformation

f or comaspoNting frdotreati torynardagieg thetemparamadefest #0,

#1..Iff no.rm#(ﬁ ifg1ata can or is to be recorded on the
19 s ‘i%atbq'nl '"a’" user does not want to record nore

data on the disc 100 (i.e., the disc 100 needs to be

finalizefno mbee darpsaraolisdebecieconiedr smthiendist 8O0 siafla
in the tenporary defect infornmation area and. the i

t enperdgesBlarantity raaery@rEh dataen thandise d 00db 61 dae dise

t he rar : i ' .
Focd PETRRY pElElizod S0 KHitbrary BeRFRbHafibRcBifed in
r ec (igliemypdraey defepbindsynatisinearearsmathertentporanyfdefeett i on

and the tenporary defect iraé rmation in the defect

Iiran BARSSMEt dHOPRION 5RRA n fhefsmrasagdefert@@nagement
VWA t 1 ; i 100
(1R aREared 418 odfddd ifiiho BERIA Haribdniéntdras.

tenporary defect nanagenent information and the
A reason for recording the temporary defect management

information and the temporary defect information in the defect

management area (DMA) again will now be explained. When no more
20 data will be recorded on the disc 100 (i.e., the disc 100 needs to be

finalized), the temporary defect management information and the

temporary defect information, which are updated several times, are

moved to the defect management area of the lead-in area, thereby

enabling fast reading of the information recorded in the disc 100. Also,
25 it is possible to increase the reliability of information by recording the

defect management information in a plurality of areas.

In an embodiment of the invention, the defect information
recorded in the temporary defect information areas #0 through #i-1 is
accumulatively recorded in a temporary defect information area #i.

30  Therefore, it is sufficient to read the defect information from the last

11



tenporary defect information, which are updated

several times, are noved to the defect nanagenent
wa@r@a/nei3s he | ead-in area, thereby enabling fRSI/KR2003/001938

readi ng of the information recorded in the disc 100.

Also, 25 it is possible to increase the reliability of

information by recording the defect managenent

information in a plurality of areas. In an enbodi nent
of ferOrded éemperary detecidnfenation Bk ard Agan neéefsm@oreaﬁ

t heuﬁ&‘mé’ﬁ h HEHA duin rtgétnhggzetﬁfeo‘??éf e ch%! ?g@? i -

accunul ati VeEl'y recor nporary
|nforrrat|on area #i. 30 Therefore, it is sufficient to
read theFdeédugh-dehsitydisc aithfa cendrd!iaglaa:pacit)mf ¥é€veral dozen

2004/ 034396 PCT/ KR2003 ded t .
def G P GEREIAIBERT 2B RN aba TGS AIOEHESH B area i
§ Nf QIhiEM { drﬁr} {]:@fe%a% gem@nt nﬁorfmé\ﬂ‘lri #ak 'r@ébr@@dtgﬁd four

di sc 100 or a h-density disc with a record

captxeight oIMSMQraIallolc&teﬂ to mareaun M@l(@‘eﬁemmoraw defect
desir.abl e.that. a cl ster i.s.allocated.to an area Jn

o LR Bs FaerdRh” T8 kel it Gefially Bhorplnte to
r ec pgaird nednigfdrendtiontin uRits bF clistisit &6 fa;]paétb mfdrasationdviién a
an area in which tenporary defect ormation #i is

r ec Brigig M phiysicakunitebieserd is a §Iugterealmoqgrpﬁh@r@na@mteof the

2 B0, BN FHFAEAD P i AL el U BEA rfount o

r ecdefbctsakowdd it 8discl 00higgbfdraielyamouns gErcémteofithe disc
tenporary defect information # is just several KBs. A

t ot E3CORPARAPgeIty. ddras dnsiange, Aoyt qurato(ﬁ@tt clusterssare
o eF&{ dytquegﬁst?g@ rﬁ%egg%t Ibgﬁr tlBi:lel gﬁﬁ%r%s etrhg t

ar mnforen;atnomdagamdmg(aodefectesmb&t 8 tdslongi arfdbihesdizeof a

si.deri that information regarding a defect
1?5 ﬁwé&r'%gﬂﬁrgéoﬂgong and the size of a 15 cluster is
64 KB long. A verify-after-wite nmethod can be

per f or meg v@ﬁf}ﬁﬂ&%ﬁf&m@ﬁfo%céan b8 Rk ERhE] rbr#ﬂen%lﬂary defect

tenporary def’ect management information # accordi'ng

t o Bnforasatiant #icind teenporasndéfent mahagement frdotmation #i

detecte nf or mat | o record [ he d e

of PREOT airggctol%aﬁ%%t ﬁh%léwfzﬂﬁon. rW‘hen a geﬁa& c?et te%,
information recorded in the defective area of the disc 100 containing the

20 defect may be either recorded in a spare area using the linear

replacement method, or recorded in an area adjacent to the defective

area using the slipping replacement method.

FIGs. 4A through 4D illustrate data structures of a temporary
defect management area (TDMA) according to embodiments of the
25 presentinvention. Referring to FIG. 4A, a temporary defect
management area is logically divided into two parts: a temporary defect
information area, and a temporary defect management information area.
Temporary defect information TDFL #0, TDFL #1, TDFL #2 are
sequentially recorded in the temporary defect information area, starting

30 from a start of the temporary defect information area toward the end
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20 defect may be either recorded in a spare area using
the linear replacenent nethod, or recorded in an area
w@ojoaoeshet 0 the defective area using the slippi/R§2003/001938

repl acenent nethod. FIGs. 4A through 4D illustrate

data structures of a tenporary defect managenent area

(TDMA) according to enbodi nents of the 25 present

invention. Referring to FIG 4A, a tenporary defect
manthpsaeht Temporay defgricarnggementiedormation TIBDS:#Q.SFDRS

te r

dor B0t RS BR LR soby B rbCotaBl Shartiicin bR R e

i nf esmpdiaey déf¥dt mdhagekdnt#riformBidn éPeatavard the end thereof.
squ_ﬁntl ally recorded inthe te

i nf dNRdEMPRrayietecmppagrnent ‘P%%ag'% tﬁégg‘)ﬂ@s #1, and

b0 T B3 REseh SRR B BER™ ity FoTH0, TDFL #1

def é’ﬁFLrMargepemﬁveiynfornatlon TDDS #0, TDDS #1, TDDS
#2 are sequentially recorded starti ng froma start of

tovar d t REVGHHOI TGt 2 HEP AR, JPISR) MsGepent area is
BN REFEEN diViBEQINBivehaHeDE tépordireetdet |ﬁﬂ@¢m5t|6r|@@$eé¢and a

correspond to tenporary defect information TDFL #

TDFtemporary pefeck managepantinferyatior peea, iasgshawrrFind: IC-‘ABA

G BB nE REBEkarPBrREBT g HGPyben e Bhiobram, gt
ar enfermiation HRpaidithe t‘éﬂ‘fmér)ﬁ@eﬁécﬂmi@htagemfeﬂt n‘ﬁbnnﬁa’tlon area
area, as shown in FIG 4A. io However, the sequence o

r ecir Rtiheisams aatherequenarciirerprsing inferaratian in those of FIG
i nf QA”H[A Qétafl! Fef?n;?&grw e@ﬁﬁ?&ﬁ?&t%nﬁﬁfho”‘?%ﬁﬁe FL #2

i nf ormat'| on at ea e same a € séquence’o
r ecar@lsemmnﬁamy rmtorded lstartlh@ﬁenoén feinG. of thé\.temporkey aliefect

aor a def ect. i nfornation TDFL #1, TDFL #2
1%1r e ’E%'Em%?ﬂﬂ ﬁ!%/tof"’é‘é F'Ee%ﬁagttB?EQQk ?'F%Fﬁ'ﬁﬁf’@% SPFC@ he
te”ﬂ%@g&ﬁ]ﬁe@{tqﬁfbrm&ubﬁﬁ U@#oomersem tﬂ.‘ﬁBSd#% Qﬁe§é ntlally

t here tenporary e ect’ nmanagenent orrm
TDD8atided Blasting fromDas efid aditiee saqperary defect nnanagedmht
fr;ﬁ‘[;{gl nﬁrge]tsornog}e%nto(\?v%gd %ﬁe étg?t thgr%?.r a{'l}{e geerl;wggrtary defect
management information TDDS #0, TDDS #1, and TDDS #2 correspond
20 to temporary defect information TDFL #0, TDFL #1, and TDFL #2,

respectively.

Referring to FIG. 4C, corresponding temporary defect information
and temporary defect management information are a pair of information
in a corresponding temporary management information recorded in the

25  temporary defect management area (TDMA). That is, temporary
management information TDMA #0, TDMA #1, TDMA #2 are sequentially
recorded starting from the start of the temporary defect management
area toward an ending point thereof. The temporary management
information TDMA #0 contains a corresponding pair of the temporary

30  defect management information TDDS #0 and the temporary defect
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information area toward the start thereof. The

tenporary defect nmanagenent information TDDS #0, TDDS
W& 2004a389d DDS #2 correspond 20 to tenporary deP€r/KR2003/001938

informati on TDFL #0, TDFL #1, and TDFL #2,

respectively. Referring to FIG 4C, corresponding

tenporary defect information and tenporary defect

managenent information are a pair of information in a
cor irHepBARMEDFEHbr dihg teRIPSGRYERaNageBeRbinfeymation TDMA

r ecql i . f

(TomE s BtDrreSBohBINSA o $IE (SRR R AR hafdglnant

#0, infovAatidn TDDYV#andrtke sempeordry allefect infermatien TDFL #1.
ing fromthe start of the te def ect

star . or g{r;&/
rrané(b@ mpor%re/éaa@wamdﬁf%mt'ﬁg%v 2 HAMEBES. 2 The

e «
tor PELSeHofTRG RS e |INBOERY LEMe! M e idtoifafon
mand @R #2 and thertamponaryRiefectOnfonchatioe TOHp#H2.ar y
defect 13 WO 2004/ 034396 PCT/ KR2003/ 001938

det 13 VC
| nf or mat Rererieay 16 4k et RRRRC A ERARRETE detest of
t he nifmRRNN 64 @¢F|m,monbmgqe@€rg? J&let #1

and the tenporary defect information TL . The _
t empieangtiomand teroperary fefaehmaniagenant ifogoation ase a mir of

ot UFRREAGT A BofreBortdife IMPaRR, e FoB e HBRAGRSH
I nf eggrtie®in dREtpGrary efedt matademént@red Doutcthersyggente of
the tenporary defect rmnafglemsnt area of FIG 4C

cor FeEdingitha inferpation s rrt Betsam%f Jﬂ\@ﬁi%éﬁ’“ﬁﬁ&?r_’y

te raﬂéar#&ﬁ%nﬁaﬁ&wm& #OM MR CFDRIE#S aPé‘béﬂgéntiauy
io Information n a correspondi ng tenporary nmanagerent

I nf egcortied startimg dodethe endiof thetenpoyayefefett management
area, but tge se%%ﬁnce of ecor di nq’yt he i nf or mat

135 Ama tayard dhe sterhifereal.  TRASMRPIATY MANARSRReR! information
reco N # TOMR A and PHMA TR bty Kop 4 O SRS gRndho
man éeyeperary defeat emnagearahttinformaton TOS #0fandTieenporary
te 8fe%cc YnngﬁgtgoeanBFLi#bf, %rpgral?rt (I)P the corresponding temporary defect
management information TDDS #1 and temporary defect information
20 TDFL #1, and a pair of the corresponding temporary defect management
information TDDS #2 and temporary defect information TDFL #2,

respectively.

FIG. 5 illustrates recording of data in a user data area A and a
spare area B according to an embodiment of the present invention. Data
25 can be processed in units of sectors or clusters. A sector denotes a
minimum unit of data that can be managed in a file system of a computer
or in an application. A cluster denotes a minimum unit of data that can
be physically recorded on a disc at once. In general, one or more

sectors constitute a cluster.
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TDVA #0, TDVA #1, and TDVA #2 contain a pair of the
correspondi ng tenporary defect managenent i nformation
wabFo#39@and tenporary defect informati on TDFRCHER2@3/001938
pair of the corresponding tenporary defect mnanagenent
informati on TDDS #1 and tenporary defect information
20 TDFL #1, and a pair of the correspondi ng terrporary
def ect managenment information TDDS #2 and tenp ry
def ect i Aherenafei e typps O#Qector%gorélwl%ﬁ?ctomaed asloglcal

' l | gg&ro?t Sfhd SiTNich el |§|§ﬁ%r%% ognéjglﬁgmg?et rﬁééﬁo%f data

Spare area B according
pr ew’mtbe recondédin. ArDadaresgﬁocdetebﬂng)trtmpbmllstectmus salled

of sectors or clust denotes a m ni nu
ini £ RISiSH 8eqtABumERT @éﬁ@e@zﬁ@vgfq@' Seior [ @ pBitdnnpichydata
£OMRYE e mﬁﬁa%ﬁéﬁ S'Pa ARPSyEEM d?rb L%\ﬁbﬁr AR MRSsBor

m ni-mum unit at can physically recorde
on dettictingdhe togieal sbntogemealiadd, a dngacairserrtmmumlm:rt(hﬁ@) A

t1tut I t 14 WO 004/ 343
o Bl Eardstsbsotsiad BrRrEtunsucy Fadialshown By KIS 4

Phy giefertts HRCRbrdRg pésﬂt@ﬁ'cﬁ AatHBEHE 2 PSRE aﬁﬁmé?ﬂecordmg
sector is an area on a disc where a sector of data Is

t o beta en thaidisc 100, thideetre dada isieasegeddn unids phitSNsdh a

1 ogeamPuluisr Fep Bafih 2rithe HESlBh 2t te dofdlea USiRg the
managed imhedrefdtiobshiptdtieeh st L SINRINACAPSNis diarkédrpss
for detecting the | ogical sector is called a |ogical

seccontraliafzeef theseyording/mrpsedydpg paPA@tY S hased@myhether

ap pgrﬁeg{j #g @géﬁnﬁng %}?&eﬁ ARy éH njf_' { ﬁ‘r_gghltlogﬁ{)ﬁ'\%ké E&lﬁ& data.

recor I on ata using a
recording data on the disc 100, the entire data is
managed Referring $o 61G.L5Msdémbtes iacuseyjath erepand B denotes a

1§ e SPENerofiG Wik ESDiarE A RERlRSHR ARl shdosorsTiats
Fooordinbr seadl] G, | dneldpact LN solrespRace o gt
di steasbOne B8N nNdoweder simcediiNsare allacaied tmeomﬁdefeahfve
ggf gggt:on m%%%gd?%ﬁl&rcjr@lgqge correspondsénce be %teﬁsihg ﬁgﬁsr and

the LSNs is not maintained when the disc 100 has a defective area, even

20  if the size of a physical sector is the same as that of a logical sector.

In the data area A, sections 1001 through 1007 denote
predetermined units of data in which the verify-after-write method is
performed. A recording apparatus records user data in section 1001,
returns to the start of section 1001, and checks if the user data is

25  appropriately recorded or a defect exists in section 1001. If a defect is
detected in a portion of section 1001, the portion is designated as defect
#1. The user data recorded in defect #1 is also recorded on a portion of
the spare area B. Here, the portion of the spare area B in which data

recorded in defect #1 is rewritten is called replacement #1.
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IS spare area in which PSNs are allocated to a

plurality of sectors (not shown) in ascending order.
wonoogessval , each LSN corresponds to at | east POVEREGISI001938

However, since LSNs are allocated to non-defective

sectors in ascending order, the correspondence between

the PSNs and the LSNs is not maintai ned when the disc

100 has a defective area, even 20 if the size of a

physi cal Newst the recording appaeatys reerids srsen dptsgineggction 1002,

sec | h t] .
Tooetmsdbant SiarkBl SplcRCishs, 3l RRRs Mte hRERle i,
ver pfgpedlytretoriedtar aeéfeetiexists insettomed02A If ecdsfdetig
apparatus records user data in sectiogn 1001, returns

to detectadina pprtivacefisastiand 902-the Rorlierds designatedsas defect

e \ . '
o' Bl R ISR Bl Re ety iRt iang i
of #wecépare at6@B. tFuethegrdefect #3ankk selactrednb#3 ded ect

#1. The user. datag re d in defect #1.s SO

e -otelnien in Sosion JA0BET thedsSradts arfe A nd li sparp uea B,
. £ th _ . . .

Do iRl 3n38ein 062, Bt acet ot afgintoiiio

2004re2Bi4 308 deSipnéRaN03/ 001938 Next, the recording
apparatus records user data in section 1002, returns

to th t of ti 1002 d k.

diara s Tor coSi e aPal] Paro Rl inflietan Fagarflo d8ct i,
sec#p 0and 88D cclifriny iAefebond $00 U Eir0GHRA 003 & RPfdrary Géfect
section 1002, the portion is desi g&zt ed as defect

#2. inforraatione T DF b #0-ip dhe temporasy Aptans orenaggnentaseayhen

anct el Eheiol A SRR ey M i recctBlifend?

t hevesfgingdeftdatane seétiam t004)4.es pakien areser Bresses the eject
resBectiver. In section 1004, a defect does not occur
landbuttere pEatregerding apParatusAr rgegiding pbyser ¢ataipliocated in a

(i iR SRBERLY GERIEES LG dBLLRhagar i romaton
t hr forghad&gidg dise temporaay gefdet edormatidroT DEL i#HOnis TEEdrd#d as

eclHORHGTD eI MAnaBs e R PEBRdRn § DLEHA0 TafhelerapRrary
r ecQefdich thaHyement area.

20 When recording operation #1 starts, data is recorded in sections
1005 through 1007 and defects #4 and #5 and replacements #4 and #5
are formed in the user data area A and the spare area B in the temporary
defect management area, respectively, as explained with respect to
sections 1001 through 1004. [f the second recording operation is

25  expected to end, the recording apparatus records information regarding
defects #4 and #5 as temporary defect information TDFL #1, and records
the information contained in the temporary defect information TDFL #0
once again. Thereafter, defect management information for managing
the temporary defect information TDFL #1 is recorded in the temporary

30 defect management area.
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verifying of data to section 1004, i.e., when a user

presses the eject 15 button of a recordi ng apparatus
woromasovei ng of user data allocated in a recPCTKRZ003/001938

operation is conplete. Al so, defect nanagenent

information for managi ng the tenporary defect

information TDFL #0 is recorded as tenporary defect

managenent information TDDS #0 in the tenporary

def ect nl3sydfeand aBe%ustrme dnbaqstrléa@m wgeﬁmfam dafegh

sta I

oo AR TBPL YA TOrL BIRERbIARG to sl GrobGl R of he
ar epfegeftmventibme FISRT |Idmt|@t@€r aalafa strdctuhe of iorenatiosa
Bin the tenporary defect managenent area,

r esfRgerdipgidefectdtiexpl ai ned with respect to sections
1001 through 1004. |If the second recordi ng operation

{s 25 eXRs@rﬁg%i&Fftﬂéi s/w BBC Hidhp é\@@aaéfé&.rﬁ&mt%

I nformation regardin cts #4 and #5 as tenporary
def EDFLi#T ommtahsanfo'rmlétlo#legammg defectis#1 threugh #3.  In detail,

i nformati on cont ai dint rary defect .
|t BemRtaarRteaieoaganeiechE1 ek e PR af ap area in
MangeRFEIEfe b PERBEY SHY fHef paBiAIbNSN atdir! \ﬁméﬂrrébbécement
defect information TDFL #1 is recorded in th

t enfibisarecorded. deTfr@:mformeélgerr@garcwngadefeps#mdlcates the

f P sl 8 aleed Y ORISR BBy M ierifon of an area

I nf priRich 98piEBEmMehP #a s rebdrdied: 1 'ﬁf@@ﬁ&h‘i&ldnﬁe@ardmg defect
enbodi nent of the present invention. FIG

i | | #3indicates dhelppaitien ofianarea i1 Whighodefect $3 exrsé@an@ they

Cerfiariot ofiaR e i P deplarBmed A5 Bkl

i nformati on regardi ng defects #1 through #3. In
detail, Thdaeempbmryrﬂefe@nmfelgmt(ﬁmljDEEf#HCerWar icndliaarai es

SRR N L GRANCREE
recosfisthed ifhé %rﬂg%er 8Bfe %%%M?bﬁ‘ﬁt#ﬁ Thatis, the

|nd|catestﬂe|o ono an area in which
#2 mnnMraryadelfet:hqunmtnnoTDBh‘. #arincludes theninfdringdtion regardmg

(rj:fp lggfe%pg the in orma%gr? rrggeéjrdm-lg-]hgefec{ gﬁ rEﬁtellr?f%rr eggrr] gegnagrdlng
defect #3, the information regarding defect #4, and the information

20 regarding defect #5.

Referring to FIG. 7, the information regarding defect #i describes a
pointer pointing to defect #i and a pointer pointing to replacement #i. In
detail, the pointer for defect #i specifies the starting and ending points of
the defect #i, and the pointer for replacement #i specifies the starting and

25 ending points of the replacement #i.

Hereinafter, a defect management method according to an
embodiment of the present invention will be described with reference to
FIG. 8. Referring to FIG. 8, in action 801, a recording apparatus records

defect information regarding data recorded according to a first recording
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#3 indicates the position of an area in which defect
#3 exists and the position of an area in which

wo epiassoent #3 is recorded. The tenporary defBCt/KR2003/001938
informati on TDFL #1 further contains is informtion
regardi ng defects #4 and #5 in addition to the
information contained in the tenporary defect
information TDFL #0. That is, the tenporary defect
i nf BpaEationrasTivEL temporagy defiest infrmatiosrif tesapragasefest

def ﬁ%naﬁ%mént?%régépég'mgd Oﬁ'HfEQJgng%e%fs%tmgga%é Bfc

i nfor "on regar def nf or mat

r egdefticty defetibn 802, amm\agbmelnmirdonmtlmnfcﬁenamngithi@first
def ect #5. Re rr|n FIG 7, # Lormatlon
regIﬁrBPW@%l £ qsgggorged@ﬁ iekierpReiery Agfach

ef I
et e paﬁﬁ?@?%{“ B Bhiodad eroR MaRagpieN ale.

starti ng and endi ng points of the defect #i, and the
poi nt er froactionpdQ3; éhisrohetked pbettidrdbe dies reeds tonke éinalized.

25 e f,t.h I f

ot Ot Bl it Rl s ATnnel 8 PERE Bod e BerHiSahER pol
of hBed b eeermtanzéw%hbﬁe 80i1! dndb80Z ek Fd peefiedvnhiile increasing
reference to FIG 8. Referrlng@to FIG 8, in action

801 indgxes gbtedi tﬁghgmpecprdmgsopera astemporapt defaebinfrimation,

SR LB AR b etk

firahdésstom thiay otlesratimbévs wameie osed forahem‘cte)f‘@rthe extent
def ect managenent area of a . disc. This process serves

o thatdbe numhers agvedoddistinguigh sets of (ecordad Agdarent

informati on for managing the first tenporary defect

| nf or mat |er§‘ct|o1§| 8@539{ﬁi?sddé\%trrﬁinre%tmta%ﬂBﬁ%@gWngg{h%céisé needs

managenment ornation in e tenporary
man &g betdinglized @ labhrezotrd exhte®iifrant défect maniagemendt her

1} o ipERaiaTd f Taskresrbsenaraniister Ubfarmediongre
\r,‘\;e?edd?d&? i & 'Ei%lféc%%’ané’gfém@ﬁlsarﬁgl RSk |§Ol¥1eﬂé§t .@eﬁ%@d

[ e I ncreasi ng i ndexes given to the record
opetempomry defesd managesientinformetiomandhe last aa@orded

eg%SBPén‘? Sefsectt infoITASt ?orFmEQrt'e re%Pcfe'Baas fthe P |¥aljtem|b|%\f\§r\{/ecfefect
management information and temporary defect information in the defect
20 management area (DMA). The final temporary defect management
information and temporary defect information may be repeatedly
recorded so as to increase the reliability of data detection according to

an aspect of the invention.

Also, the verify-after-write method may be performed on the final
25 temporary defect management information and the final temporary
defect information according to an aspect of the invention. If a defect is
detected from final temporary defect management information and the
final temporary defect information, an area of the disc in which the defect
occurs and data recorded after the area having the defect may be

30 regarded as being unavailable (i.e., the areas of the final temporary
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under stood t hat other nunbers can be used for the
index to the extent that the nunbers serve to
waole@iuiongme sh sets of recorded data. I n acti on BOBEKR2603/001938

it is determined in action 803 that the disc needs to

be finalized, a |last recorded tenporary defect

managenent 15 information and a | ast recorded

terrporary defect information are recorded in a defect
mandgtaes managementtigformation pad the finademnrasary @%f@ﬁbr ary

def

o SRR S SRl % o g
t engefent ynai%‘g%erﬁentmwfbﬁgefmmand nlﬁ@ﬁnatnempcﬁa@ defepor ary
def ect infornmation in the def ect 20 mm enent area

( DMvRformatiory max|be; agAIB recqrdad adter thﬁﬁa garea.

|nforrmt| on and tenporary defect information may be

§ epeat edEps, d REPHGRENSPI O\ﬁgtrs@ng Q%&aééfebf‘ﬁwarn%pbﬁmﬁt intéthod

of data detection accor an aspect of
i nvancording tal mthem@nbedmﬂgntaﬁttlee present inwentiod. nRefdygng to
def ect mana

per e final te orar enent
Pet B e Plariio peParatu Tedsiis Papl dafdh & e ai2d S ERhs of
i nf aéfmtol fapilifke Ml oer té?teﬁlf\bvrﬁéﬁﬁéﬂwogf(lri H&idrgGNY. | fhaction
If a defect is detected fromfi nal orarcét ef ect

9

mang2nthetusenidatatedosdeditdaction 991 ﬁavertf@ﬁlﬁ@ ctdbeect

thoc B8R e TRk st pEIHiae 190, Tt BhE the

def gghtromy 206f BG, natiglRdeahdardachaviny thd abfeet bk 2€. |
the areas of the final terrporary 18 WD 2004/ 034396

PCTARfRRYYS A0RA. g8y ritafcthectsandata Ererded i hierdreetivaaatea in a
t he r%aére%qg%?é&%y %?]%fe{rﬂeﬁtrgrgé "Eﬁd RRAES {/JGﬁ"g%rglggc%rﬁ%tlon

as a efec i've are npor ar

manpgmting to ithd defertive areandnd iiee femaéemenpmmr yespeictively. In
i nformation may be again recorded@gfte, t he def ect,i

15y eaction R4 thg Raintgr iNfeweatign isisterediasirsh teraperary. defect
def 6rnﬁ'§\|bﬁ‘9|fuqﬁﬁtméﬁbbg§ of #1689 qh%tl&@%@’ft'?@ Ehecked

Iment o e pre I nvent | on fefring t
FI Gwh@theat the cecalding Grpgration issexpectedito esdr Iﬂettlsadetermlned in

dat t f data to f | i
ver pringes Malthe Zefrueibiogrnton B ot 16hfto e astioss 901
through 904 are repeated.

20 However, in action 906, if it is determined in step 905 that the
recording operation is likely to end (i.e., when the recording of the user
data is complete by user input or according to the recording operation),
the controller 2 reads temporary defect information #0 from the memory
3 and records the temporary defect information #0 as temporary defect

25 information TDFL #0 in a temporary defect management area. In action
907, management information for managing temporary defect
information TDFL #0 is recorded as temporary defect management

information TDDS #0 in the temporary defect management area.

In action 908, it is checked whether the disc 100 needs to be
30 finalized. |[f it is determined in action 908 that the finalizing of the disc
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902, the user data recorded in action 901 is verified
to detect the io existence of defects in any area of

w0 b@4@s4sse6 100. I n action 903, the controller PCDKREI0G001938
1 designates the area having the defect as a
defective area, rewites the user data recorded in the
defective area in a spare area to create a
repl acenent area, and creates pointer informtion

poi M0 isgnetoneasieddactiens 9@1 Hireugh R87tafe reppated miile indexes

i YRS B tecERto gt SOty doroct FBRhaEH, and
i nfempdrapndéfect anagement thfofmatida ark intreasetibgn1.905,
it i s checked whether the recordi ng operation i

: S .
expeweyer 4 18 yaderstogq thal ofhgrdlumbeig Gan bebsed fordhs index
h ' [ i nbiikgl
ot ohS SRR BB RGHETS!Rive b BRlingiith b1y O $edrded data
action 906, if it is determned in step 905 that the
recor di ng agienai0yif it is detéraniped in aatiorf P08 thatfinatizatien of

et B 1 BBeHES el ites RbS by Bt ot
contppL i and d Rt fedordatPtedhyordpf 86fect Hapag@ient iffBrmation
fromthe nmenory 3 and records the tenporary defect

i nf DPR& #iarerrecarsiedaandefact infiymationZ8F i apdrdedeston TDFL

& renRab SRS Tb SR SR alBmdrt 864 9.
def TRé defdtlt arifoBhation DPElari0défect Repadement irfermaticit PDS
def ect managenent information TDDS #0 in t

h
t enfhey eyrepeptadly rRevs¢rdreayerat imes te i%@a%ﬂ&)@“abﬂity of
h - di .30 finalized.

eGP o AR RERER BRI, | e e

of the disc 19 WO 2004/034396 PCT/ KR2003/001938 100
i s not newtlest, thecterdyaftefdvritd matibd 85y be perfoprad ed the

whi | i nd . qi 1 di ] tion,
0 SRS BT 18 e acordi ng oprtalion os
TEBSITA ©PATR B R 2364 il OB o

i ndiwose PRloant ® RSt amaraahkavindg thendelfest and dataereaprded after
dat a I n_action 9

di sti ngui Sh sets of ,ecorded 0,, if.
[t e e i e deraitnar DsgEdhfiad o1 REFoATEVAlaYe ¢ e
the area including the DFL and DDS is designated as a defective area),
20  and the defect management information and defect information may be

again recorded after the defective area.

The aforementioned defect management method may be
embodied as a computer program that can be run by a computer.
Codes and code segments, which constitute the computer program, can
25  be easily reasoned by a computer programmer in the art. The program
is stored in a computer readable medium. When the program is read
and run by a computer, the defect management method according to the
present invention is performed by the computer. Here, the

computer-readable medium may be a magnetic recording medium, an

20



the disc 100 is needed, a | ast recorded tenporary
defect information TDFL # and a |ast recorded

wo eorposspy def ect managenent information TDDSPET/KR2@3/001938
recorded as defect information DFL and defect io
managenent information DDS in a defect managenent area
(DMA). The defect information DFL and def ect
managenent information DDS may be repeatedly recorded
seveptigal reeqrdingomedisins 2& earrige Wayeinaedium firawaregar ether
detecti g to an aspect of the invention.
Fur?‘?wcglr&)&?%iﬁ%@ﬂh?y-after-vvrite met hod may be
performed on the is defect information DFL and def ect
minagenEWhnieﬂfcnrream{refmlntmﬁaspmmg;nﬂfsngmdbosteod disatetbe  Of

the invention. |f a defect is detected fro t.hose DFL
andc@melles? Ganhe kamPHieT Implemeating in?d Heirgihed

ft d

fei SompLled (ibGRm Bbctted bR a"é’ieﬁ%&eg??dﬁ%'% e TBeL
andc@Dpuies admsbegmmlemeasechasi afahip haélngrfem)l\(aremramh baa
def ect rer]in gement i nf or mat i o and def ecﬁ) i hf or n
may9BRerah gL PRECIRLRIRRe S?W?P T HECgRAXAP(RIOR

af opfiiBed.i oned defect managenent net hod may be
enbodi ed as a conputer programthat can be run by a
conputer. Codes and code se%ments whi ch constitute

t he conplﬂt@lﬁdlmlmg’ﬂémnd@éﬁoQ@ e, re@idey te askigMe@ negoeding
o BRI BT BB o BB o A

r eadnit angbuldi ihdwdera mvrwatvere,ngtmmlgiehantem:aha@mmttype unit
nmet hod according to th present invention is

per Bsabigdo }59cqrﬁéi@§ﬁ§@{ gigabpigscof daia on the disc 100. Examples

A T TR e S

opt waaklengtiey ofi 4G5 nmobnmha\ang anun'nerrcahapertumdiofrﬁ 85, those

firmvare or other  record
17 eqU® GoMRatbie wipBRLGY (03, MGiRIdNGse JAlts amPakBle with

conp\eg%hgé%’ég@lea @Igcgg gpyer inplenmenting the nethod

usi n onmput er rog am encoded on a conputer
readabl e nmedium The

Industrial Applicability

As described above, the present invention provides disc defect
20 management that is applicable to discs. According to an aspect of the
present invention, a temporary defect information area is present in a
lead-in area and/or a lead-out area, so that defect information can be
accumulatively recorded. Also, during finalization of a disc, only last
recorded temporary defect information is read from a temporary defect
25 management area and is recorded in a defect management area,
thereby enabling efficient use of the defect management area.
Accordingly, it is possible to record user data on even a write-once disc
while performing defect management, thereby more stably backup

operations can be performed without interruptions.
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conputer can be inplemented as a chip having firnmnare,

or can be a general or special purpose conputer
w@ragnasombl e to performthe nethod. In addi t POTYKR2603/001938

i's understood that, in order to achieve a recording

i 0o capacity of several dozen gi gabytes, the recording

and/ or reproducing wunit 1 could include a | ow

wavel engt h, high nuneri cal Qi_fperture ég pe uniit usab
to recor WhilsAassriged in AR & Writeranee 8iscs fds an%rsiw that

Exa t

o Rt (Bt o 68 Al i Rkrie (ieie e e Thadimynes
havmmgaDumeandabwapﬂﬂepoﬁmnsf 0. 85, those 15 units
conpatible with Blu-ray discs, and/or those units
conpatible wth Advanced. Opt.ic Discs (AOD),.
nduot r i AhAHBN e PRESCRSHIS SE e bEFsapb fehting have been
Pr e§REWn 'a%‘iﬂatécﬁﬁeer @Wo@ﬁﬁbé’ 'a%ﬁréi:‘i’été@tby tREsE&BRAEE W He art
that 1s applicable to discs. Accord e@g to an aspect of

t hethqmcbseges mayche matle ia thisrgrobediment without demrﬁtagufmm
o elbd SRS Yk bt o FE AR B e orWAERT Bbfnec i

accu-[g.ldjgﬁmyghuﬂﬁ@p@qdﬁdlenfg so, during finalization of
a disc, only last recorded tenporary defect

|nfornat|on is read froma tenporary defect 25
managenent area and is recorded in a defect nmanagenent
area, thereby enabling efficient use of the defect
managenent area. Accordingly, it is possible to
record user data on even a wite-once disc while
perform ng defect nanagenent, thereby nore stably
backup operations can be perfornmed w thout
interruptions. 21 WD 2004/ 034396 PCT/ KR2003/ 001938
Wil e described in terns of a wite-once disc, it is
under stood that the nmethod can be used with rewitable
medi a or where the nediumhas wite-once and
rewitable portions. Although a few enbodi nents of the
present invention have been 5 shown and described, it
woul d be appreciated by those skilled in the art
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t hat changes may be made in this enbodi nrent w thout
departing from the principles and spirit of the

WO noens4396, the scope of which is defined in PEBKR2003/001938
clainms and their equivalents. 22 WD 2004/ 034396
PCT/ KR2003/ 001938 What is clainmed is: 1. A disc
usable with respect to a recording and/ or reproducing
apparatus, the disc conprising: a data area in which
useyyiRtidclafmb8Gorded; and 5 at least one of a lead-in
ared and a I ead-out area adjacent the data area and
whi ch cogpris K epm a
whi ch CO%FI sg\;d ?%Pr%%@gﬂhyeggé&an or mat ﬁgﬁ%gzé
t enepradycidg fapparatosthgehsncompfigingat i on regardi ng t he

ser data recorded ip the dat d h
gccessi bPéIag? af‘??e'nr‘lﬂg'&}bdﬁsﬁ@aﬁ%d'ﬁgigg‘?éigaoama: ﬁg : g
appar at at k%gs.a% BF 31&5d- éréaaé}ﬂﬂsr@éu o@fafdiCadlhéént the

The disc o aim1, ereln the data area further
conﬂaiasaa‘saaajw whmhaaomwaesoaatempmeqr defect managembat area

area in an additional rat | other th

OIS es sBRaTaR GelPF G R e e AR deRe
I eC aizh@@enierit ifofAbBoraf&ardingdhe UBer BarP@cardedlipfthétdata
managenent area further conprises additional tenporary

def ataa and wihiakt iscecaasibledey edﬁéprdlmmad&ryemdy@mg

et BEPeTR o Pt BRpleUEMeR ohitfe o 1

addi ti onal user data recorded in the 20 additi onal
recor di ng operation. 3. The disc of claim1l1, wherein
the tenpér ary Ihefdsa of ¢laimy i nWhewin:conpr i ses

|t or a6 Y Ao s Mo 4REPBBL oo Fn

of the data area In correspondi ng uni
dat the Gatafareemedeaﬂdltfbnaﬂ'm:dddlag ocpfera‘ti(m oth@r tharr &hecording

nprisin repl acenent ar s recorded
1{ hebaRROG U RG HaEh TSR AR 450 g c ribeidHie érea, and

the temporary defect management area further comprises

additional temporary defect information and additional temporary defect
management information recorded in the temporary defect management
area and corresponding to the additional user data recorded in the

20 additional recording operation.

3. The disc of claim 1, wherein the temporary defect
information comprises information indicating a position of a defective
area of the data area in which a corresponding unit of user data is

25  recorded.

4. The disc of claim 3, further comprising a replacement area
in which is recorded the unit of the user data so as to be a substitute
area for the defect area, wherein the temporary defect information

30  contains information indicating a position of the replacement area.
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area for the defect area, wherein the tenporary defect
information 30 contains information indicating a

w@oainsene of the replacenent area. 23 WO 2004POBKR2®3/001938
PCT/ KR2003/ 001938 5. The disc of claim1l, wherein the
tenporary defect nmanagenent area conprises a tenporary
defect information area, and the tenporary defect

information is recorded in the ten?orary def ect
i nf or mat Pon amBa dise ¢f claife 1 gyvberein the tampararyfefest n

t hen'{a‘?\gggﬁﬁéer%f &% ﬁé@gri%@QQS%%?%&rﬁe&Q%?hﬁﬁén drea, and

t enmrpor genent mat I on area, and

t ety RMpatafedéfeorinfigaration is nécorded imthd temparacy deféct
in the tepporary defect managenent information area.
10 informatian a€apf claim 1, wherein the corresponding
{emporary defect information and tenporary defect
managenent information are recorded as a pair of

i nf or mat Bon i Mhehésa efinglaiman ywhefain thertemapeapndefest ea.

15 8. The disc of claiml1, furtbher fot? ri sing a defect
anFERGRMeN a5e7 RAmPriSes pdempetaty detetmavagsienf (e

| eaghfbimatictrar@ddand ige tanforidy dafeRf marifefieht ifferiBton is
finalization of the disc, a last tenporary defect 20

i nf eonadédin thedemposany defeplonangagersestinfermatigonanea.

i nformation, which are last recorded in the tenporary
Yef ect managenent area, are recorded as final defect

i nformat zon amfe st clamnag@Rendin thd e6mespeHtling terhpérary
def ect managenent area. 25 9. A nethod of managi n

di sdetest ifornationaand tampeney detest managemani infarmatien are
2" | Podied ahaBat LTt e ARG arg et Taatiferfin
area.
15
8. The disc of claim 1, further comprising a defect
management area that is present in at least one of the lead-in area and
the lead-out area,
wherein, during finalization of the disc, a last temporary defect
20 information and a last temporary defect management information, which
are last recorded in the temporary defect management area, are
recorded as final defect information and defect management information

in the defect management area.

25 9. A method of managing disc defects in a disc, the disc
comprising a data area and a temporary defect management area in one
of a lead-in and a lead-out area, the method comprising:

recording temporary defect information in the temporary defect
management area, the temporary defect information comprising defect

30 information regarding data recorded in the data area according to a

recording operation; and
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recording tenporary defect information in the

tenporary defect nmanagenent area, the tenporary
waledoaos43v6f or mat i on conpri sing defect 30 i nf OPOBEKIR26D3/001938

regarding data recorded in the data area according to

a recording operation; and 24 WO 2004/ 034396

PCT/ KR2003/ 001938 recording tenporary defect

managenent information in the tenporary defect

managemeneccmdi@e,tem@rammraﬁpaM%enﬂ\;ﬂﬁw@mmm the

i nf i.on | Si j j f
ran R P R AR R ARG R ApBIaFE Rt finagement
et lifermedticH edmpfsing widieyensenmtinfosmagon femeahagingtthe
recording the tenporary defect information and the
r ecAPA@rY Hefeck iiermatiPndef ect managenent i nformati on
or each unit of the data recorded during a plurality
of recording operations; and io recording a | ast
r ecor ded 10enpThamyettieti e iclaimr@ Farteat compfisingat i on and
a | ast tergaorary def ect, i ntgor mation i

ing

, a def ect .
managene APEAIBE o Carding b8 RmPPFATY 4 et SR ogmation anpihe
| ea - p - . . "
of £y canafig e Rpolde doRR nidHipcenRet orrbation A ERIaRt of
t enther data reebrted duingoe planality of cecaadingropesatiens; @nded
during finalizati og of (ﬁ)hcg di sc. 1é'f TEe net hod of

1] ai m 9, "SEAAIDER lBRLrCRIAFUISIEPIRE JofeCbMNPe) &l  ect

| nf HroMbAtRsh SRABNASQSmpREary HelsctiiRformatib R I arddfdct

defect information defect position information

i ndmanagegent goca thadis presgnt iedtdeashenapkthedeadiie acea and
areﬂ?. H13. The net hod of claim 11, wherein the

rec %Ieﬁ’&'cf &g tenporary defect information further
conprises recording in the tenporary defect

i nformati on regl acenent position infornmation

13 ndi cati A4 a PbSINEHRIS claimep| wharrinthedeeardingthe last
! nCLé%?&e@t&ﬂEBﬂadefeci Pr?ar%%%ﬂ'\e‘ﬂt?r‘ﬂ‘ormation is performed during

finalization of the disc.

12. The method of claim 9, wherein the recording the
20 temporary defect information comprises recording in the temporary
defect information defect position information indicating a position of a

defective area of the data area.

13.  The method of claim 11, wherein the recording the
25 temporary defect information further comprises recording in the
temporary defect information replacement position information indicating
a position of a replacement area that includes a portion of the data also
recorded in the defective area so as to be a substitute for the defective
area.
30

14. The method of claim 9, wherein:
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recorded in the defective area so as to be a

substitute for the defective area. 30 14. The net hod
w®@bkooghaizme 9, wherein: 25 WO 2004/ 034396 PCT/KR2003/001938

PCT/ KR2003/ 001938 the tenporary defect information

conprises nmultiple units of tenporary defect

information, the tenporary defect management area

further defect .infor '

t .
ar ea, angh% ‘?rrhag%éggﬁtﬁ rar Q%@PQF'?G%E?@B le units of

i nf QamPbiH) dfelpééthﬁfb”ﬁgﬂ@ﬁl ses sequentially recording
the units of the tenporary defect information in the

t enpor ar yheltdroporam tefathmanagemeant strea funtherfeoonprises a

sta f th defect _informati on area. 10
rt%ng ﬁg&ecgpn f'E%H?@)a %&ngl n: the tenporary

@ef ect mafRIEeRding mrﬁ@témpar@ry GerRE IrdGeaBsr fullh@r comprises

units of tenporary defect managenent infornmation, the

t emS6AdeHtialyfrecerdivg Kigonrits oféheéem@pfamrdeémfpmfps@@tnan in the

e PSR SHEL PR B eorr

i nf defmﬂurﬁormamarms sequentially recording the
units of the tenporary defect nanagenent information
in the tenporary defect managenent information area,

gt artingqgromrpap rﬁ@ﬁo@fofté]ﬁn{grwq%@r%hdef ect

rranagerrent i nformati on area e method of
claim9, trvmmmpmry defetcenmlagememflrﬁotmamimcmbrieés multiple

.def ect
|nP‘gF‘lﬁ§S {’rlﬁ'gy 8@%&%?‘%%@%&@?"%{5&{% h (ra]f area
further % ; Hén?'%f'@acfur{mafr%ﬁ?ﬁrls‘ég a

area and a tenporary nagemsn
temporary defect management mformatuon area, and

15 the recording the temporary defect management information
comprises sequentially recording the units of the temporary defect
management information in the temporary defect management
information area, starting from an end of the temporary defect
management information area.

20

16.  The method of claim 9, wherein:

the temporary defect information comprises multiple units of
temporary defect information,

the temporary defect management area further comprises a

25 temporary defect information area and a temporary defect management

information area,
the temporary defect management information comprises multiple
units of temporary defect management information, and
the recording the temporary defect information and the recording
30 the temporary defect management information comprise sequentially

recording corresponding units of the temporary defect information and
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informati on area, the tenporary defect managenent

information conprises nultiple wunits of tenporary
waledogos43pmnagenent i nformation, and the recor dPOKRR@®3/001938

tenporary defect information and the recording 30 the

tenporary defect managenent information conprise

sequentially recording corresponding units of the

tenporary defect information and. 26 WO 2004/ 034396 .

PCT/HRPB@SY 0§1en gnanagamentinforBatien agshBaE RE iformation in

I nf eoffBEhAiAg LAitB R Eerﬂéoﬂaw HafloeRfEt fhfofrRafi&T PA8finG%rom

units of tenporary nmanagenent | nformation, starting

f r omstart of tra tephporaey defecbmanpagdefent Breamnagenent ar ea.

5 17. The nethod of claim9, wherein: the tenporary

defect information conprises nultiple units of

§ enpor ar y7def qfle hBfHABHAIAM 9, tWRerfeiTPOr ary def ect
managenent area further conprises a tenporary defect

i nf or mat thehteaneeragndetect mfgyoration ernprisesmemitiipderanits of o
i nf i.an ea. 4the tenporary defect nmanagenent

i nf gﬁt’ﬁﬁ{’ﬁag%dgﬁerﬁﬂ’?féféﬁat}ﬂﬂn ple units of tenporary

def ect menAgPABoVary défecimignagemdnt afdefuree? cdm)iriseb ey
te%ary defect information and the recordin t he

te

Befary detast infaraglioreatea; ariha iemperany sigfectyvanagement
1&eqm¢%g¢dr¥ap€% recordi ng correspondi ng tenporary
ect I'n ’

def orfmat'on and tenporary defect managenent

i nf or mat thentedsperapadefest manbgenment inforrmation cowptrisesmuttiple
end of the tenporary defect managenent area. 18. The
met HBES 8t tenpeanpdefget management éderpatign.@and 20

t enpor ary. i - : ) .
rocordi noHE a0 1 BRUSERY] dREInITALLRA heggpgrang
ver tHe/iemgpdraey defect thathadement mfdehatain ecompfise seyeerntiatiy

isc in which a defect ?xist . i f. a defective

f th I [
15 o tter g CoutsONNg BrporaTy e InRImAoR g emporary

defect management information as a pair of information, starting from an
end of the temporary defect management area.

18.  The method of claim 9, wherein the recording the
20 temporary defect information further comprises:
recording the data in predetermined units of the data;
verifying the recorded data to detect a defective area of the disc in
which a defect exists;
if a defective area is detected, storing first temporary defect
25 information in a memory, the first temporary defect information
comprising information pointing to a position of the defective area and
information pointing to a replacement area that contains a unit of data
recorded in the defective area so as to be a substitute area for the
defective area;
30 repeating the recording the data through the storing in the memory

at least once; and
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25 information in a nmenory, the first tenporary defect
information conprising information pointing to a
w@omitnseom of the defective area and i nfor mat i BPOT/KR2003/001938
pointing to a replacenent area that contains a unit of
data recorded in the defective area so as to be a
substitute area for the defective area; 30 repeating

t he recording the data {hrough the storing in the
menory &eaqipa &t least e éﬁ&t PQEry detech tigamation stored in the

Pm/n‘ﬁgﬁggﬁécﬂfﬂe%%?dm Qﬁ@'ré‘é?d HiornS&R) Ié%ﬁ\e{]ﬁrrsﬂem?orar%gefect

t enpor ar ect i nformation store

r ecnfdimatiorhim theddmipofanyrdefecirmasagdraeht argia. t enpor ary
defect information in the tenporary defect managenent
area. 5 19. A recording and/or reproduci ng apparatus

for use wiot h @ redbifindaMb/eg répr@@h@m@rﬁﬂ)aff‘é‘@s%r use W|tha
tenmporary defect nmanagenent area in"at |east one of

I eadISQhamg a daémaremandaaéamptoln@'yaigfamanaeag@mpnt araﬂagm at

dat
" on BT EATBR Thatl A o0 P TR clPel i cfesing
cont rol | erretbiing’Asdingy Gnit fifatrecovddidgd bAAHISr tedds defa
record tenporary defect information in the tenporary

def &M Hgndefamsnd chthradisciaed t enporary def ect
{) nf or mat 'aoébn‘fr%gg fh%'t E?Hﬁj&%qﬁé re QG eL Mg l?rﬂ dlle%grd

he data recor a area accordrn

r ecmrdpo@rybplefemt mmrmat&rrdmtthertembcbryeiGMta‘hand@ém@ht area,
epent inf rmatl?n in the 15 tenporary defect
mﬁorané efechid Qrgaﬁmna@qmraw@@aemw@rmﬁﬂon regarding

nf %@asea%csfa&r.h%h@@a@aﬁ&e@@mgﬁe EbRIInG Bheration,

managi Nng the tenporary defec mat'|1 on
r ecanditogecord /tempoegry adfiedt myarggementiaformatioaiimti®,
20 erelnth& ontroller furtgr control s, the

o g t

13 ec HOPHGIY dStgchg anageMens area.dhe tarigrrany dafecidnanagement
t heifigirmatireéorABRSA 'rﬁ%ég{élrﬁé'rﬂtlhﬁfrma'i@ﬁ%rdr'n'égaglng the

operation, to record additional tenporary d
i nf tempoiaoy defest adolimatiomel

20.  The recording and/or reproducing apparatus of claim 19,
20  wherein the controller further controls the recording/reading unit:
to record additional data in the data area according to another
recording operation,
to record additional temporary defect information and additional
temporary defect management information in the temporary defect
25 management area corresponding to the additional data recorded
according to the additional recording operation, and
during finalization of the disc, to record a last recorded temporary
defect information and a last recorded temporary defect management
information in a defect management area which is present in at least one

30 of the lead-in area and the lead-out area of the disc.
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tenporary defect nmanagenment information in the
tenporary defect 25 nanagenent area corresponding to

wo be4msidpd | onal data recorded according to thBCT/KR2003/001938
addi ti onal recording operation, and during
finalization of the disc, to record a |ast recorded
tenporary defect information and a | ast recorded

terrporarﬁ def ect mapagenent information in a defect
managenenrt - ar ASGATANY ABAISF ERIRAUCIAY APNasalss fehusawithra

i 3500 50 DAL ESR 80 ol none
andbba leapiroand brigadjopdasta)shé cecardiaguvardiorregirsducing

havi ng a data area and a tenporary defect managenent
ar e8PPAAWRCOFPPrIgNGead-in and a | ead-out area, the

secording r@?&’r’dg’qu/F&Qﬁr%jHﬁiit tHht r%@éﬁ%&% of YFRELS Bdta flom

a recording/re ng unit that recor ata on or reads
dat ¢hef datmarehef diae disat eadof t he disc; and a controller

h s th ' dj it . d
st oRsontP)ChielEpn b bt Sl Satina b iy or
def ect nmanagep&idrd dittaenmipdfarlideféctlisfERaaaoy it tedmporary

information io conprising defect information regarding
a f defact managemeareat thefissidemppranydefaet intarmaiiosa

§enSRerdinbeider hhupERR ORI B R R of e Rlata ' Hbraea
t enprothar datd elr€s codrdaaeitea firrécordingeoddration t enpor ary

defect rmanagenent information conprising defect L
nmanagenent i nfesaRafirgiemperany defectgnarpgeiaent infgrmation in

te . . . y
dor B RmipdiEhioret P BRehRy ofes I g enpol STRRIEY,

ar emariagensant infd rrhatigro camypridimbeddfecti managemieatinformation for
conprising defect information _r?gar di ng a second unit

15f m?é‘a%rb&tge_rfg%ﬁe@w"?_w defectiniamation. according to a
second recor di Do, QRBEGhY %Tnpo%?%raﬁgetclf EﬁSFﬂaﬁ&?Me

tenporary defect nanagenent |

temporary defect management area, the second temporary defect
information comprising defect information regarding a second unit of the
data recorded in the data area according to a second recording operation,

20 and

record second tempbrary defect management information

in the temporary defect management area, the second temporary defect
management information comprising defect management information for
managing the second temporary defect information.

25

22. The recording and/or reproducing apparatus of claim 21,

wherein the controller further controls the recording/reading unit to record
additional units of the data in the data area while increasing an index
given to each additional recording operation, temporary defect

30 inforfnation, and temporary defect management information, and to

record a last recorded temporary defect management information and a
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in the tenporary defect managenent area, the second

tenporary defect nmanagenent information conprising
waledogos43pmnagenent i nformation for rmanagi ng tPET/EKRe@RW01938

tenporary defect information. 25 22. The recording

and/ or reproduci ng apparatus of claim?21, wherein the

controller further controls the recording/reading unit

to record additional units of the data in the data

ar dastiieicpredechtaneperapgdelect w&@mat@we@ @@feébmanagement area
addih[:l'u‘d?ﬁlm a??éy fbRE PR %ta E 9farks %ﬁrtﬁueéjtf%ﬁ%re% of the

nf o terrpor ar mana

i nfdiseat i on, and to record a Iast recorded t empor ary
def ect managenent information and a 29 WO 2004/ 034396
PCT/ KR2003/ 001938 | ast recorded tenporary def ect

f t
St Teactgne bE RO Ll fTUSHRRRRuE Roppafyd ST 21,
of whereiti sc. 5 23. The recordi ng and/ or reprodum ng
t wh th {
OFther Befarireef hithes chntp kdhe asereliPad inikiotegord

I a%stﬂ@ét@ ihthé Qatlated é’dc%?dlﬁg @@@dadgret:@r dd; @pkration and to
recor di n% oper ation and to record final ef ect

manvegercttinali defectrnanageranat informatigefans finalidefesitinformiagion

4 B e B ERABRIER ar s shefp B g RATEn and the fnal

i nf @efaBt mnagemctnfmhandwmpeamm( aoh@rmbm@ea: st storded
tenporary detect information and ast recorded

f enteoRaranueefest informatigaranst a iast seerided fempgeaniidedeathe
ope g RameEE bR R flopldfio e 1dsh Raldcol G bCL Ming to

pr epenast recetdihgapteration, aiﬁdthe Iead in area, the
| ead-out area, and an outer area of the dij

15 ecor di nijesirfeetMapRSMARt Agads Paesantdn 6t |ea859n¢z>ithe
Whel%% tzaplga G Btléé’d bEf alfe‘ér% 8arCORkF QP% e disc

recor rea unit to sequent | y record the
terrporary defect |nforrmt|on in a tenporary

24. The recording and/or reproducing apparatus of claim 21,
wherein the controller further controls the recording/reading unit to
20  sequentially record the temporary defect information in a temporary
defect information area of the temporary defect management area,

starting from a start of the temporary defect information area.

_ 25.  The recording and/or reproducing apparatus of claim 21,

25 wherein the controller further controls the recording/reading unit to
sequentially record the temporary defect management information in a
temporary defect management information area of the temporary defect
management area, starting from an end of the temporary defect
management information area.

30
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defect information area of the tenporary defect
managenent area, starting froma start of the

wo eooposgrg defect information area. 25. The r ePOT/BRR2@3/001938
and/ or reproduci ng apparatus of claim?2l, 25 wherein
the controller further controls the recordi ng/reading
unit to sequentially record the tenporary defect
managenent i nformation in rary defect
Tnagenca8. | nf BF AREITBRIANKOT P pRIG G ABPaR sIef daim 21,
MRNAHEFE ihSEStrolih At HRIB fe B0k S TRRRG" Y

fect ~ managemnent ornmation area.
ZOOSIéquMﬁBBy %ﬁr&@@ﬁ@f@@h%gemenﬁmermeﬁon donprising a

d/ d t f t h
coniEasria prepr HEHERsEnieReboRionend (erentery
§ 0 déreatiinagbent ﬁﬁ@fnﬁiaﬁcﬁmqruartam%mg%@é& management

information Conprising a correspondi ng pair of
t enr@aastarting from a rsfatnr ekthiedampetanyeteiectangnagerseat area.
managenent information in the tenporary defect
managenent area, starting froma start of the

t enpor ar 37 def £Ré régordBgERt/ oteproducing apparat®s ef diaig 21,
and/ or reproduci n% apparatus of claim 21, wherein the
r

con\_wheweurether contr wherdmtrpiﬁethneer@mm'mjreashm Hgitdei t
nf 2 @%‘Bu&éﬁﬂé@drﬂerﬁﬁ‘é%& rﬁaﬁﬁb‘eérﬁéﬁ/t %%gﬂgﬁ%qurﬁéng a

Ion’ conpri si spon ing parr

t engurtespondefepair bﬁfrwt@atpomryadwfetaﬁﬂnnwtixon atef wetbporary
ma agenent information in the tenporary defect
erkmanagement gifarmatin inrtbmta p@rﬁw&efwténanagement

Stk RS e e g e

conprising a nenory, wherein the controller further

control s he ecordi ng/ rea |n unit .to record t da
on the Bac THS b anecpipdusiog aBR g R Sbramg

to f@nﬂb?@@ﬁ@?ﬂd@%"n@ncﬁgcor d| ng operation, verifies

the record units ta to detect a defective area
wherein the controller further

controls the recording/reading unit to record the data on the
disc in predetermined units of data according to a predetermined
20 recording operation,
verifies the recorded units of data to detect a defective area
of the disc in which a defect exists,
creates defective position information pointing to a
defective area and replacement position information pointing to a
25  replacement area that is a substitute area for the defective area,
stores the created defective position and replacement
position information as temporary defect information in the memory,
controls the recording/reading unit to record an additional
unit of the data after the defective area according to a further recording

30 operation,
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of the disc in which a defect exists, creates
defective position information pointing to a

waledoaos43ve area and repl acement position i nforpet/KRro03/001938
pointing to a 25 replacenent area that is a
substitute area for the defective area, stores the
created defective position and replacenent position

information as tenporary defect information in the

menory, contfiegds theiembemnydrtrat Beimatiomfrom e ety
M T

31 H@o?&ﬁéﬁ@?ﬂéﬂ.ﬁﬂ%ﬁ?éb’&ﬂﬂ@d);?@ﬁﬂaﬁ,han@ads t he
tenporary defect information fromthe nmenory after
conpl et on of CAN@I$ reoreserngreadiag H&Hit?ir%‘ﬁ{fp thRireacht
h . _ .
4 e Rk f e AR PBEI lbnagement rea
record the read 5 tenporary defect information in the

t erpor ary. defect .man nen . 29. The di
cl g?m 5, g%vher . ﬁ‘%dﬁ?@a}g@ﬂﬁbﬁga‘?’ g%& @@ttemfﬁﬁaﬁ'le‘iéfﬁg{ ar ea
fur H&ﬁétgéx%ﬁf hFSfuRthie? s dabrporamRgesBRbnagement

i nformat'i on area other than the tenporary defect

i nfioformation ateaathenttiandhe temperay defect idowaation area, and

ot G STRREY AP TADP e P Bf Mg oo b Peerb IR YR ¥
cl ajgimporal@sfetmbiagefiche fifomeitit areapor ary  def ect
informati on and tenporary defect managenent

information are 15 recorded as tenporary nanagenent

i nf or mat hon i j.ac Ny ts, Ln.

managemeiy. ar (a6 s Hall Bnedid 1 ccRidinG nfirary
addiéfeenimforirrtiondarichtensparapodefedt manabemdnt infarmatior2fre
addi tional tenporary defect information and additi onal

1% enfesPedsd agitarBperafs MANAseAeNt iTeFRatoDHN dPFeRDYHIS IRghe
| A doethapBemeffatd o oo 0o 2 o tiona
31.  The disc of claim 30, wherein:
additional user data is recorded in the data area,

20 additional temporary defect information and additional temporary
defect management information corresponding to the additional user
data is recorded as additional temporary management information in
adjacent units in a second area of the temporary defect management
area, and

25 the temporary management information is recorded in a first area

of the temporary defect management area other than the second area.
32. A storage medium usable with respect to a recording and/or

reproducing apparatus, the storage medium comprising:

30 a data area comprising user data; and
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adj acent units in a second area of the tenporary

def ect managenent area, and 25 the tenporary
worevagesent i nformation is recorded in a firstrar/&Rr2003/001938

the tenporary defect nmanagenent area other than the

second area. 32. A storage nediumusable wth respect

to a recording and/or reproducing apparatus, the

storage nedi um conprising: 30 a data area conpri sing

user datamanagedenierea otey a3 therdataiareeEB)ADENgRs a

Congasf IERpfaty yelef il iR ke Sttt €hporary

COf@éfééﬂ iREbrirRMivArratdrdintg frrclisdrfats r@ddraed e gas datadareheind
user data recorded in the data area and, which is

accwhishtis acegssible bydberarorgingrrNUer repsePeUeing @@paratus to
f he di
PR R SR

dmi1S a wWwite-once storage
medi um \WhAgleigtie S nedidm iEha writs-once, starfagermeuuem

G A RS B MR PrEVE R 2Bo% e datede Bbories on an area
st St %gae sﬁﬂba%e&gn{%% a&aﬁiﬁ%@q@ﬁhgm@wbﬁé%ﬁﬁe |

management area furt conprises a
defsiotagaamnegemnt area other than the tenporary
def ect managenent area and conprising the tenporary

Iyefect information usable by the recording and/or

reproduciflg appakRirdge ?r'i_éduﬁ’rnﬂﬂrcié?ﬁmz Renétefrefe management
management on the storage nmedium 34. The storage

rredanemfurthet mrnpases atdefedtrmanadementtarea ather thenHibe
ona user, dat a addi t.i

o B ansistet! SRRagt ey Sfeny EOTPhEPBahs tEMRREAYY

usedefdaf |ﬂfdrﬁ15ftﬁ>?ﬂ!é#b¢b B§ tis i cordinglandsArepAiducing apparatus
managenent information in the tenporary defect

Umantegartarm theedefechmanagemehan the fiosage nedipaet

i nformati on further conprises the

34. The storage medium of claim 33, wherein:

the data area further comprises additional user data,

additional temporary defect information corresponding to the

20 additional user data is recorded as additional temporary management

information in the temporary defect management area,

the additional temporary defect information further comprises the
temporary defect information, and

the defect management area comprises the additional temporary

25 defect information.

35. A storage medium usable with respect to a recording and/or
reproducing apparatus, the storage medium comprising:
a data area comprising user data and additional user data
30 recorded in an area other than an area in which the user data is

recorded; and
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tenporary defect information, and the defect

managenent area conprises the additional tenporary 25
waledogos43paf or mati on. 35. A storage nedi um usabber/®iR26V3/001938

respect to a recording and/ or reproduci ng apparatus,

the storage nmedi um conprising: a data area conpri sing

user data and additional user data 30 recorded in an

area other than an area i ch the user data is

recor ded@ WQ@@%%%@’“%%%@ thetpirercoansorbsl  a
mn@&ﬁgﬁ%s Qﬁéﬂnggiégfye?g%éﬂhﬁa&%rﬁ QES%OﬁEgiSYHB &nporary

conprises ate ect nagenent ar

congefest inforrativorraggrdinte frecusendata mecordad iire fas datagareheand
user ta recorded jn the data area, ,and additi gnal

+ enrl o galdgmBeraTy delk it oGRefeR srcisdor in ah siea et een

st hagn aréinakKighithe Ydthsoran) BetciRabAhticiElsGekorded,
information is recorded, " wherein the additional

t enpor aryheksire tie additomalttempocaysiafeednfogmation comprises

and41ge, TR oh I PofdindotE aB8fighal B dals andTothe
r ecosest dla ARE/i9 bod EI¥IBIE by tRE rébMain’f asd/bPrapbleEiny
def ect managenent on the disc. 10 36. The storage

nmederparatuscdopariosm defpet mpRageamentapdhedisc. def ect

managenent area further conprises: tenporary defect
10 . . ,
managenent information usable by the recording and/or

reproduclég appaskirage hedimnageldie3 s anperenr thedehgrary
15 information, and additional tenporary defect
nmandgferkmanageserharesfutdgpcempisesne recor di ng and/ or

r epr oducj ; it
{ onpor ar SIS a0 aTEkEmaRa TBEAS R badiEhy the
mediegordihg @ahdionr&brodubimgeapparatus to enpuage thedefrgudrary defect
information and the tenporary defect
15 information, an
additional temporary defect management information usable by
the recording and/or reproducing apparatus to manage the additional

temporary defect information.

20 37.  The storage medium of claim 36, wherein:
the temporary defect information and the temporary defect
management information are recorded as temporary management
information in adjacent units in the temporary defect management area,
the additional temporary defect information and the additional
25 temporary defect management information are recorded as additional
temporary management information in adjacent units in the temporary
defect management area, and
the temporary management information is recorded in an area of
the temporary defect management area other than an area in which the

30 additional temporary management information is recorded.
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managenent information are recorded as tenporary
managenent information in adjacent units in the

wo eooposgpg def ect managenment area, the additi oP@i/KR2003/001938
tenporary defect information and the additional 25
tenporary defect nmanagenent information are recorded
as additional tenporary nanagenent information in

adj acent it in the tenporar def na rrent

area, an %%@Faﬂ "@Hﬁaéﬁﬂﬁ'm ﬁ&"&ﬁ pesing a

r eCuAREr aﬂéaaébrﬁp@ﬁn@freplbbmbﬁﬂ@ﬂéafdfré%%ﬁarnghto a gomon of
managenent area other than an area in wh

addithe sser detnisspeded e dgiestive ppricsrefdhestata area,

e o OBy B G e ™

fsur tatmucmacememmm@meefeepinwmnmmn cbrhprisey & eepsti odfion
to a portion of the user data recorded in a defective

por tiNeFMation felating 4o arrositiofrfitbe deertivefpartien esdpeplgcgment
def f.

et SRS BIIRENEN SR8 oAl A0 b DRk

[ nforrratl on rel atl ng to a position of the defective
portion d r | acenent p05|t|op |nfornat|on rel ating

to a posi siREage mesiEnSh claiprad. yvnerein theHeanagement
1t Ora?gg ftﬁm%r‘{fﬁ rises? Bk ep‘é{r?g%h{éntt e dBIAGAER he | ©

area further conprises a managenment area ot her
t hartetriperaryeiqﬁexnanan@@ément areaayeiheoThprsiag caedf the

rising o ry fect, informti
cnd eimgoBsh SfestintonBatbs 2Ry ‘Aepedfional iesraanpHe et
usabh@rﬂamlérh ﬁséslwﬁﬂh@greeaﬁﬂﬁg ah@BF %@hﬂ@m@%ﬁét&&% to
to performthe def'ect managenent on the di
The periormdbe defiecirmanagement @otheshiscei n: t he
dditional tenporary defect information includes the
enporary defect information, and the defect

nmanagenmesy, ar aamecamgesm&dmeoadﬂirhwne\metr@mpor ary 20
defect information.
the additional temporary defect information includes the temporary
defect information, and
the defect management area comprises the additional temporary

20 defect information.

41.  Arecording and/or reproducing apparatus for use with a
storage medium having a data area and a management area in an area
other than the data area and which includes a temporary defect

25 management area, the recording and/or reproducing apparatus
comprising:

a pickup unit that transfers data with respect to the data area; and

a controller that controls the pickup unit to transfer the data with
respect to the data area, and to transfer temporary defect information

30  with respect to the temporary defect management area, the temporary
defect information comprising defect information regarding the data
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41. A recording and/ or reproduci ng apparatus for use

wWth a storage nedium having a data area and a
woreageseat area in an area other than the darPar/&Rea3/001938

and which includes a tenporary defect 25 managenent

area, the recording and/or reproduci ng apparatus

conprising: a pickup unit that transfers data with

respect to the data area; and a controller that

confeasirded frethsi datapraaiaccewling tha regording eparation end which

ot S ool GePSA sBifin e e @R RwE GRS 1o the

def effrag@neghiomnt ar ea, t he t enporary def ect
i nformati on co risi nggdef ect information regardin

the dat aWESreiD toesioraga sardivmTis Y e3Pk 8195906 BssivRd

i t
bind "B ErE Pl REOpeYht: B iRE B SToR8RE8 4Pl area
manaftheestoragd medagpenew datd frem eiogagdtemetdi thenarea of the
vvherel n the storage nediumis a wite-once storage
med SR I'i‘?ﬁfi W3- a property which prevents, after the
data is recorded on an area of the storage nedi um
new data frombeing witten to the area of the
st orage #@di uifhedgcorting ardior mmgdanidgapnaeatuemﬂclahr@ 41,

t t
i§ bF MrereiB afe contolbdvnes Sttt Fd plokiin fEup Fansfer
addbaumaabl a!aﬂaamm fespeesieat afsh enthe'®Aa @fed Bthe¥ahan an
area other than an area in which the data is

r ec@refeth whigh the dataisrrecawigids aodde re@fgcﬂdditjonaﬂéﬁr@@orary

i nfqr i QN e [ na,. t

t ne SPERBORArTGEPRRE ARSI R ARG SR YR fohporary

recgéfgdﬁ%@-ﬁ‘aye@ﬁeﬁt@é@dum ng apparatus of claim41,

wherein the controller further transfers tenporary

ldef ect managenment information with respect to the

t enpor ar def r :

def pot rr&nageqrr?e\ntr%&?j Eﬁd/g?F{;ﬂ'odbglﬁp a{g‘f)@?&ﬁ@ OYrrglrﬁ'm 41,
wherein the controller further transfers temporary defect management

information with respect to the temporary defect management area, the
temporary defect management information comprising management
20 information used by the controller for managing the temporary defect

information.

44. The recording and/or reproducing apparatus of claim 43,
wherein the controller controls the pickup unit to transfer the temporary
25 defect information and the temporary defect management information to
be recorded as temporary management information in adjacent units in

the temporary defect management area.

45.  The recording and/or reproducing apparatus of claim 43,

30 wherein:
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20 information used by the controller for managi ng the

tenporary defect information. 44. The recording
wa@pahsos43pepr oduci ng apparatus of claim43, WhPCEPKR2603601938

controller controls the pickup unit to transfer the

tenporary 25 defect information and the tenporary

def ect managenent information to be recorded as

tenporary managenent information in adjacent units in

the tenpdhecgntiiesfurthercaniaisthepiekup Ynit tofransfer additional

0. g B Py SR SR8 AR Relist poliRhd Gnporay

condefddt éifofrnatidreand additional tehepgrankdefeshimanagement
transfer additional data with r_esr{ﬁct to the data

: t
ar efonationceTespRanding iriihe asgitionat datt apg whieh iscrecorded
L nf QLR ng Ry :

it o5 haf R aGHohy h2 oo HBfHatet RE o SESAAGTRND -

whi sbcord aezooftibe tBmperanydidfectmaanagesmpentareamandgenent
information in adjacent units.i

.1.n_a .second area of .the
t enpor ar GRS ShLETEGEMETL MEAatRD SHECERIRThnG frst area
m”%@%@f&nb&ﬁ? defePmanagbRfeMt drsh bithef thar fHe S6&hd &ea.
the tenporary defect nanagenent area other than the

second area. 10 46. The recordi ng and/ or reproducing
apparatug of aim41l. wherein: the contrdltlerf laim 41
Wurther &8nt r JN§ "EREINLRUFOLAFRrOPHCIPP gPpRLptus of claim 41,
r ephepaipnt data corresponding to the data recorded in
a defective portion of the data area wth respect to

a furt hetheeentrelferfurdhergantpistie pickumuait toranstesor ar y

def . . . ; . .
it P PR R et AP S0t Se e feBRIcq P defestive
por poftibredithe efita apsepnith ressedtitoa further arda oftheelA4 iangsa,
to a position of the replacenent portion. 20 47. The

1fec@di ng and/ or reproduci ng apparatus of claim 41,

wher ei n the: JRNAGEMREH R AGmidid  &mBRIEY b ¥efed FRIRN

managenent
information relating to a position of the defective portion and replacement

position information relating to a position of the replacement portion.

20 47. The recording and/or reproducing apparatus of claim 41,
wherein the management area further comprises a defect management
area other than the temporary defect management area, and the
controller controls the pickup unit to additionally transfer the temporary
defect information with respect to the defect management area.

25

48. The recording and/or reproducing apparatus of claim 47,
wherein:

the controller further controls the pickup unit to transfer additional
data with respect to the data area, and to transfer additional temporary

30 defect information corresponding to the additional data and which is
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area other than the tenporary defect managenent area,

and the controller controls the pickup unit to
waodnitosoea@l |y transfer the tenporary defect PCT/KR2003/001938

information with respect to the defect managenent

area. 25 48. The recording and/or reproducing

apparatus of claim47, wherein: the controller

further controls the pickup unit to transfer

addredooted as addiionat tempapecmanagement infarmaticrn indthe t o

trapsf er adaifti gnal teggqorar 30 defect information
cor FRIPYAR AgTech MANRIEIRN A% data and which is 37

WO 2004/ A9t Bitdi tKRpRPRY AR Infor Paa6 A eGHIasT comprising the

addi tional tenporary managenent information in the
t enfamporarydéetect infemagfiote@ndar ea, the additi onal

{ onpor ar e BEL oG 8fed dhBESes BRI dPRar Bfhporary

mangerRigEMfomi&tiorconpri ses the additional tenporary
defect information. 49. A conputer readable nmedi um

encoded with processing instructions for inplenenting

a met hod,gf 't A%%;fﬁta rbgaq%%ieam@dm SFRBAEH wittprbRedsing
st orage nedi um perTorne y a conputer, e storage
medinstrubon@rampierertirepa amgthad wé tragsfeering datsawith respect
area other than the at a {)ea and whi %h i ncl udes
lQean?éF‘%faG%ﬂ’%%‘i'UWa%I'g@'ﬂﬁﬁf WACRMAYEN the fisage medium
, CORRYL S iNg. Tl 4 ' '
soe RGOl BBl h 34 B0 fan o
t endataaangadefdeehichrihdudes ademponqryiddfect Mahagement area, the

inforegragta%on re.gardi ng the data recorded in the data
ar e PERRBFATRESIG  a recordi ng operation and which is

used to pEktrAIiNY Qg:fi&@]p GRPRIGARTEr dMal With PSREt td thel #4ta

storage nedi um™ 20 obtal ni ng tenporary defect
1sranagent i nformation used to

obtaining temporary defect information comprising defect
information regarding the data recorded in the data area according to a
recording operation and which is used to perform defect management
with respect to the storage medium;
20 obtaining temporary defect management information used to
manage the temporary defect information; and
controlling the pickup unit to transfer the temporary defect
information and the temporary defect management information with
respect to the temporary defect management area.
25
50. The computer readable medium of claim 49, wherein the
method further comprises transferring additional data with respect to an
area of the data area other than an area in which the data is recorded,
and transferring additional temporary defect information corresponding to

30 the additional data with respect to an area of the temporary defect

38



manage the tenporary defect information; and

controlling the pickup unit to transfer the tenporary
wa@ledoans4396 nf or mati on and the tenporary defect PCT/KR2003/001938

managenent information with respect to the tenporary

def ect managenent area. 25 50. The conputer readable

medi um of claim49, wherein the nethod further

conprises tra sferrhe additional data with respect to

an 'ARRAIYPeRhATEFRLETINGY it AA INHMNCR thetsmpearpArtast

t he jgRrmatisni€FYPE. and transferring additional
tenporary defect information corresponding to 30 the

additional data with respect to an area of the
t emrpor ar y_ def 2004/ 34396 PCIT/ KR2003/ 001938
managenert - ar e eo??fgpvgﬁé‘ﬁa%ﬂp W Q/dﬁ'%'ﬁ" gg,ewhereln the

senpasthod fdRheEtomphésy &ﬁitkcﬂlﬁhg the ﬁempiaﬁn téﬂran%fé‘? the
conmput er readabl e nmedi um of clai m49, whereln

met ReppEay idsfeatdnformetien eod thetempgrarn defeat kmnagﬂment

to \ f |nf r et i nand
PTG e ETRBH A ARy Al SEgREb BN
I ec aidferbrasinite ipthieateyh prrasaaTe ot mhﬁégérﬁﬁ%ht afed.n

adj acent units in the tenporary defect management

area. 10 52. The conputer readabl e nmedi um of claim 51,

e eap Uit o oo et P RRIAAGR PR Deerelf
to the ddhenwetead fmnértcmnmra;esfwntr@ddﬂgttherﬁktkup unit to transfer

t empar.ar fect infor nd additional tenpora
def ECAI C%eﬂﬁa@rmm raSPEsH Inihe ta reasanshid Wantier edditional

add&éhﬁﬁ%rﬁg}@?@ctmrrﬁ?ﬂﬁﬁaﬁé a'd?hti"o‘ﬁ%? 4 ace?% gédict i onal

t enporary hanagenent rmation In a Gntts in
a seanapgement informaton eopespondide te the aﬂ@ﬂgaaiaduta aneavhich

1B’ is fatPr B Ao AL S B dePBent PRI Sciacent

ar egnfé iteh skBand bhea 8
readgb l e mg’dl um of c|%9 o\‘ihé‘?r%e%%cﬁ%ﬁggﬁem%%ﬁlﬁae and
further (tfmrtﬁmis@'@ncm@nagemamg infoemaiiarkispecaidedtio a first area

tr agﬁheer temporary defect management area other than the second area.

20 53.  The computer readable medium of claim 49, wherein:
the method further comprises controlling the pickup unit to transfer
replacement data corresponding to a portion of the data recorded in a
defective portion of the data area with respect to a further area of the
data area, and
25 the temporary defect information comprises a defect position
information relating to a position of the defective portion and replacement

position information relating to a position of the replacement portion.
54.  The computer readable medium of claim 49, wherein the
30  management area further comprises a defect management area other

than the temporary defect management area, and the method further
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repl acenent data corresponding to a portion of the

data recorded in a defective portion of the data area
wownd/osesspect to a further area of the data aP€BKRamd/001938

25 the tenporary defect information conprises a defect

position information relating to a position of the

defective portion and replacenent position

information relating to a position of the replacenent

por eomprises comrelling Hsupiekup sad 40 ladditieaplinirenster shen 49,

dot IT0Botans ereeh PRAFRAIERT itf FSiheekd ' ¢ RER e GBehent

def ada. managenent area, and the nethod further 39 WO
2004/ 034396 PCT/ KR2003/ 001938 conprises controlling
the pickup unit to additionally transfer the

jemporar grdef epL cbmaogfégmgaggw r%:%dhﬁﬁ B?EFaiﬁu%ﬂtégxgma%?ig:

def ect nmanagenent € computer
medi um ofhecinethodbflurtheh eoripnises lsentrellihg thé pickhprunit to transfer

= dapiaaal Sele with renbeeLpdbe S eif. aapdosramte ctiional
tr afé?ﬁﬁéragdgéfeicf’ rm e lo‘illgfrfgctb thB IR Bata and

t
corresponding to the addition ata and which is
r ecohibinds ascarddd tasoadditioratpemposaryamanggesment information in

infgrmation in,to he tenporary defect nmanagenent

Yre ,en%qéooé{ a‘!?‘?%ﬁéﬁ"a{‘@ﬂﬁn%%??y%f ect information
further gRNRMAiSORE teMPordrgRASANINOARREGH furtHer dBMp@iIng the
and the defect nmanagenent “area conprises the

addtampoerary defesbirdenynatituy, @dd i nf or mati on. 15 40

the defect management area comprises the additional temporary
defect information.
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