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occurs is replaced with a spare data area having no defects. In the

slipping replacement method, a user data area having a defect is slipped

20  to use the next user data area having no defects.

Both 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 conventional linear replacement and

25 slipping replacement methods cannot be applied to write-once discs on
which recording is allowed only once. In general, the presence of
defects in a disc is checked by recording data on the disc and confirming
whether the data can be recorded on the disc. However, once the data
is recorded on a write-once disc, it is impossible to overwrite new data

30 and manage defects therein.
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PCT/ KR2003/ 001610 According to an aspect of the
present invention, a disc includes a

Disclosure of the Invention

The present invention provides a write-once disc with a data
20  structure which allows defect management, and a method of and

apparatus for managing a defect in such a disc.

The present invention also provides a write-once disc with a data
structure which allows defect management even if a defect occurs on the
disc during recording operations, thereby rendering successful recording

25 operations, and a method of and apparatus for managing a defect ina

disc having the defect management.

Additional aspects and 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.



def ect managenent area in at |east one of a lead-in

area, a |lead-out area, and an outer area; a tenporary
waledoeo1570f ormation area in a data area and i PCTEREH3/001610

tenporary defect information is recorded; and a 5

tenporary defect nmanagenent information area in at

| east one of the l|ead-in area, and the | ead-out area.
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20 information regarding data recorded in the data area according to an
n-1%t recording operation, and defect information regarding data recorded
in the data area according to an n'" recording operation, as n'" temporary
defect information in the data area; and recording defect management
information for managing the n™ temporary defect information as n’

25 temporary defect management information in a temporary defect

management information area, where n is an integer.

It is preferable, but not required, that the method further includes
recording a last recorded temporary defect information and temporary
defect management information in a defect management area during

30 finalization of the disc.



It is preferable, but not required, that the recording
nth tenporary defect information includes recording
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According to still another aspect of the present invention, a
25  recording apparatus includes a recording unit that records data on a disc;
and a controller that controls the recording unit to record defect
information regarding data recorded in a data area of the disc according

h recording operation as n

to a first recording operation through an n'
temporary defect information in the data area; and controls the recording

30 unit to record defect management information for managing the n®
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20 recorded; a temporary defect management information area that is in the
lead-in area, the lead-out area, and an outer area and in which is
recorded temporary defect management information; and a defect
management area that is in the lead-in area, the lead-out area, and the
outer area and in which temporary defect information last recorded in the

25  temporary defect information area and temporary defect management :
information last recorded in the temporary defect management

information area are recorded.

According to still another aspect of the present invention, a
method of managing a defect in a disc includes recording defect

30 information regarding data recorded in a data area for every recording

5
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tenporary defect information in the data area;
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20 temporary defect management information area, where n is an integer,
and recording a last recorded temporary defect information and
temporary defect management information in a defect management area

during finalization of the disc.

According to still another aspect of the present invention, a
25  recording apparatus includes a recording unit that records data in a data
area of a disc according to a recording operation; and a controller that
controls the recording unit to record defect information regarding the
recorded data as temporary defect information in the data area; controls
the recording unit to record defect management information for

30  managing the temporary defect information as temporary defect
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20 includes a defect management area in at least one of a lead-in area and
a lead-out area; a temporary defect information area that is in a data
area and in which temporary defect information is recorded; and a
temporary defect management information area that is formed in at least
one of the lead-in area and the lead-out area and in which temporary

25  defect management information for managing the temporary defect
information is recorded, and wherein the temporary defect information
and the temporary defect management information are recorded again

when a disc defect is detected using a verify-after-write method.

According to still another aspect of the present invention, a disc

30 includes a defect management area in at least one of a lead-in area and

7
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lead-in area and a lead-out area; and performing a verify-after-write
method on at least one of the temporary defect information and the
temporary defect management information and recording the temporary-
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25 again when a disc defect is detected.

It is preferable, but not required, that the method further includes
recording the temporary defect information and the temporary defect

management information in a defect management area in the lead-in

area and the lead-out area.
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dat AnfBRIEN AgRHT WhER 1SS dgfegtis G tpclEt SrneTgin o A iSger.
which controls the recording/reading unit to record

as tenpor B0t haf RIgiREH Othalt the ARt furie?ancludes
def ect ir*f%ypnrgﬁrgﬁfer’egardi ngq t he dgta recorded on the
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? gag%éfgg?%%ggg%eﬁtenjt lrlllffgrrma 'l:oinoirﬁ af 8&fe%?ﬂ%%ia'&%rﬁé}ﬁ area during
20 finalization of the disc.

According to still another aspect of the present invention, a
recording apparatus includes a recording/reading unit which records data
on or reads data from a data area of a disc; and a controller which
controls the recording/reading unit to record as temporary defect

25  information in the data area defect information regarding the data
recorded on the disc according to a recording operation and to record
defect management information for managing the temporary defect
information as temporary defect management information in a temporary
defect management information area in at least one of a lead-in area and

30 alead-out area; performs a verify-after-write method on at least one of



informati on as tenporary defect managenent information

in a tenporary defect management information area in
watokeans one of a | ead-in area and 30 a | ead- BCI/KR2@3/001610

perforns a verify-after-wite nmethod on at |east one
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i nf deMROraAH d&&ﬁtﬁnwerae@h lafpr ieatin pdefosartyedefect
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ove an
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Rt MR PRI EOTINEEPB oA NGCPRPlS e dperrding kiopeecord
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di agram o or ding and/or reproduci
management information again when a disc defect is detected, where n

is an integer.

20
Brief Description of the Drawings

The above and/or other aspects and/or advantages of the present
invention will become more apparent and more readily appreciated by
describing in detail embodiments thereof with reference to the

25 accompanying drawings in which:

FIG. 1 is a block diagram of a recording and/or reproducing
apparatus according to an embodiment of the present invention;
FIGs. 2A and 2B illustrate structures of discs according to

embodiments of the present invention;
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apparatus according to an enbodi nent of the present

invention; FIGs. 2A and 2B illustrate structures of
walr@esizesording to enbodi ments of the presenPCT/KR2003/001610

i nvention; 10 WD 2004/ 015708 PCT/ KR2003/ 001610 FIG 3

illustrates an enbodi nent of a structure of the discs

shown in FIGS. 2A and 2B; FIG 4 illustrates an

enbodi nent of the structure of the disc shown in FIG

3; 5 FI GFI&. 3dllustitesyamembadimentet agtracire oé e discs shown

recorf_ilﬁgg 2ﬁ en‘pé)[%ary defect list (TDFL) of the

strid FIG 4 according to an enbodi nent

of the prasentilishuesy bR _middmmenbdf BirdstRRtid oftheatic shown
data structures of a TDFL according to an enbodi nent

of timElGrEsent invention; 10 FIGs. 7A and 7B

n o TORE1na % Raaan HEpaMEE FedotrReBRg o Efhporary

FI Gdefectdiep(TD IF\Ig) oft theastruetdredhowmmt indfIG, Beacebrtingto an
i nvention; illustrates the data structure of a

ten@ﬁ@@lmné@fﬁﬁpﬁﬂsﬁﬁbwwﬁwmcture (TDDS) #i shown

" R Sl R FIOHE g

the TDFL
dat arsémbotimentalf the preserdddventiohpn st r u_ct ure (DDS)

according to an enbodi nent of the invention faqr elp,
@ disc  dHGAn/Aand 6 ilystreteinedataistyciyrgl defeet# gontained
Strye Euflﬁltzetapa tﬁ&fd%‘fé s{r%&hré B: {hk ASEL rsﬂb in L g a%ﬁordlng

enbodi nen nventi on use I'n a isc shown 1n
FI Gto3in émbodihertofahé bessdmairtventibnst rati ng a net hod

Crod morfiBof it ik SRR FE e aHebibordidsg detiton
{1\ G re! (TS AichBrAnTEhad Of nEnagi hg o ect

I SC ‘accor to anot her enbodi nent of the
Br esent |l?i@@tlilum:atemme%atﬁlsﬁucﬂIrelm‘ the MD&AcHisattown in FIG. 8;

L st 2t 09 8 g SRR & S e hia e
I Ve hccording to an embodiment of the invention for use in a disc
shown in FIG. 3;
FIG. 11 illustrates a data structure of a defect list (DFL) according
20 to an embodiment of the invention for use in a disc shown in FIG. 3;
FIG. 12 is a flowchart illustrating a method of managing a defect in
a disc according to an embodiment of the present invention;
FIG. 13 is a flowchart illustrating a method of managing a defect in
a disc according to another embodiment of the present invention; and
25 FIG. 14 is a flowchart illustrating a method of managing a defect in

a disc according to yet another embodiment of the present invention.

Best mode for carrying out the Invention

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

11



Best node for carrying out the Invention Reference

wi Il now be made in detail to the present enbodi nents
w@00a0137be present invention, exanples of whi cCPCEHK®2003/001610

illustrated in the acconpanying draw ngs, wherein

like reference nunerals refer to the like 11 WO

2004/ 015708 PCT/ KR2003/ 001610 el enents throughout.

The enbodi nents are described below in order to

explelémentséhpoughount. i Theeembodirbgntsefre deisatbed belmv in order to

fig recordin

ana o feirrseng B s by refaiadldineig g

enbodi ment of the present invention. 5 Referring to

FIG 1, ¥e, 1eranibdkddiagrmn af Hsetoelingand/@r reproducmg
recordlng/readlng unit 1, a controller 2, and

memappamiugiasceksing t agembndimgntiel thel preseebnugnm/ or

PR 1 b PRTRA Pt Pt aang

r ecohfing ddiftroliéfRaand Remesey i NTheeasbnihg/raddidg unit 1
reads the data fromthe disc 100 so as 10 to verify

t he reeyds @@W@Trepr@uq@@cqa&@wﬂ@ar@gpeqtﬁ@ 2 dise S0, é\fhlcb is an

or " R, BF b FORARRIR SRaGP i, et R UER The

t he d@@tth@ké@wrdﬁwgﬂﬁe@@lrfg unien Iré&d@theﬁdat@fﬂdrﬁ thetdisad1 0t so as
which the data is recorded on the disc 100 q
1pr ede verity the@ogHraqY ofiibe seerifled dath t e aprikoliri@ parforms

det %%'f%ﬂt nyierrhéﬁf’ﬂ é&or%ﬁgttg%g Hé&ﬁﬁ%’%rﬁfofttﬁ@ f@s‘e‘?ﬁded

dat a ata I'n erm ned
uni tipverttiba. Acodrdingd ’erarzerretmlnrdeni |thi®co1am'oltm 2bseha

ndi cates_t he position of a  def
i svenbpattemariangiiag inokhich ﬂaéégt%d%&%a%rdee%e?&;meﬁlﬁc 100 in
def epl %:t@?rﬂf LAEs Sy L IRrdtit o tﬁn@%s% is U8 cted by verifying

contro O records on the disc management
15 nf dneratcumacy witled recorded dateat i on used to nanage the
‘tenporary defect information. The rranagerrent

| nf or mat /e ropIAEY PHiae el Bib eba U ar AL RRe Pt

o e ol s v

25 defestiverayeamf khe disoel Qfer fThervtbrmationrisirenprded @i s

e”b?gh%%rary dafect information on the disc 100. Also, the controlier 2

20 records on the disc 100 management information, which is information
used to manage the temporary defect information. The management
information is recorded as temporary defect management information.
Here, the predetermined recording unit may be a recording operation
that is a unit of work determined according to user’s intention or a type of

25 recording work to be performed. According to this embodiment, a
recording operation indicates a process in which the disc 100 is loaded
into the recording apparatus, data is recorded on the disc 100, and the
disc 100 is taken out from the recording apparatus. However, it is
understood that the recording operation can be otherwise defined. For

30  instance, the recording operation can be defined according to a

12



recordi ng operation indicates a process in which the
disc 100 is loaded into the recording apparatus, data

w0 gommeongled on the disc 100, and the disc 10BCT/&R2003/001610
taken out fromthe recordi ng apparatus. However, it is
understood that the recording operation can be
ot herwi se defined. For 30 instance, the recording
operation can be defined according to a 12 WO
2004/cOIdMG Bink D! KR200UAQT 6ada that torationded Be®pposad to or in
amount of data that is recorded as opposed to or in
adoRdqitian i@ WheER HSeiBselis 98 FRIEOVRS ?éﬁ%ﬁres a disc.

During the recording operation, data is recorded and

veri fi edpgfingth@sdcRBik op%?ﬁﬁ’éﬁj ﬁaﬁ@réﬁ@)r@é@gﬂd%ﬂheg at

when a user presses an eject tton (not shown)
t heleastonck.ngAequpdingttasan embodlmerttowben r@gusﬂnprea@esjas ©ject

Do AR 08 RS BB SR e
confisgllopr af?eﬁ%@éﬁo%g ifedaamY &ntrolide basipeichs ﬂ’fe%bbﬂﬂng

and tenporary defect  managenent information and
pr oopelmsklonhe henﬂednrrmtedm Next: the cardeiler Agreatgsithg temipprary

ded he di 00. Th
et Getect IGrmaian,And dembaart a3 Manabstng A BB RRfog and
the chﬁ(?{] h%%ﬁﬂﬂwa\ﬁ%h'tﬁ)fhé‘%&Mdhbﬁeé@%ﬂmd €ito Be reBorded on

st oP menor . However, the verification can
1be prer disc 160. afrhettemporamfe@umfmmatl@aowh10hgs opfaingd as a

di f dat th
no. Fl 61180 45 E0 Ry g Se B Bofhel forfiRIRLRL B S ble Sitne
t henlingéryl0 Hewéidratriezastifichtién caniie mrfarmel! alesthedimes
t he tenporary defect information and the tenporary

def dutingngeaydifgnt i nformation in a defect nmanagement
area (DMA) of the disc 100. FIGS. 2A and 2B

st SRS ED Bl gt 100198590140 ¢, phor

enbodi ne Fesent | nventi on.
12A dhtaatiirsd Rscordedliosthéd Qisct 160 and thee discdl0d |sefmanﬁzled the

| o poale 4 et the @3350365/25@%5# ioEign AN Gaporary
ar eq fewﬁ%%%déﬁ 8n W%"He?tgct'rﬂaﬁ%%érﬁﬁﬁf aR#H (DIFA) of

t he “d1 8¢ -out  area Is cated in an
out ¢ie gect100X t he di sc 100 The data area is present

FIGS. 2A and 2B illustrate structures of the disc 100 according to
20 embodiments of the present invention. In detail, FIG. 2A illustrates a
disc 100 that is a single record layer disc having a record layer LO. The
disc 100 includes a lead-in area, a data area, and a lead-out area. The
lead-in area is located in an inner part of the disc 100 and the lead-out
area is located in an outer part of the disc 100. The data area is present
25  between the lead-in area and the lead-out area and is divided into a user
data area and a spare area. The user data area is an area in which the
user data is recorded. The spare area is a substitute area for a portion
of the user data area having a defect in order to compensate for a loss in

a recording area due to the defect.
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25 between the lead-in area and the | ead-out area and

is divided into a user data area and a spare area.
wabh@40$¥08 data area is an area in which the UBET/K#a403/001610

is recorded. The spare area is a substitute area for a

portion of the user data area having a defect in

order to conpensate for a loss in a recording area

due to the defect. 13 WO 2004/ 015708 PCT/ KR2003/ 001610

It is préfiepableeabloubutnudt requived edali aspddts abpettiesspare area
that the s are area I ncl udes 5% of tha, entjre data
cap¥Glidesp % pidhaiatire ggta c@paaityof the,fiss 110, seibahe aseater
dat i : '

¢ hagnRlh:of dBREEAABE rBCoriR8 oH e B 160 dr¥heRsuibidiftnat
pr edefedtd enaybotcundheneeguiAisal, it ishaefesablee bapaokereauiad| that

resent at an end of dj of th [ 100
Espdad apatp, Ao 1t RESRERL &t 6 SpA,14 EECORUBOGTER o dos disge! 00.
S parE%g%Efaﬂ)é,'"dft@% *é%se bPSafRe-cHcetdls€RH0 OfhePs g6 Areh Must be

area 00 so that slipping replacenent can
be pmodted akdn\emid & & tecosting @rea ehthiadiaci1O0rsecthvad stipping

e RS oDy e i DB R

t he sBRARE frdhPan ifndt RAE8E therdiyc heb Wehtinuih§loward tHtabdter
area and the | ead-out area. If necessary, a portion of

1bhepadser data area may be used as anot her spare area.
Specifically, according to another enbodi nent, nore

data ar ol B ShAuR RoTRBnL s SBRfEEe R Sy Beleen
di sgnd 08et diath d1ag dnatheessd-But apst. s Ilkeddddahl a pdition of the

| ead-in area, a data area, and an outer area are
sequsat fala grepgnay e Useshasanethaespagraregs  Brecificalyt

recqr ' .

Sl T Ao EblihEh PRl 1L ERs Ghre gy be
18eqgermedbeivder tiedis) dat® Breznand ties lspdréutafrebhe

second record layer L1 to its inner part. Unlike the

single record | ayer disc 100 of FIG 2A, the lead-ﬁﬁt ‘
area of the 2Bdlstiatesasliss 1Q) that has twoecorhiavers tReand L1.

i nne | j
0Dl 8o g M SEHEA. 755 Rutd il o spublfaf] Bimec
an dpoantiendm gark opthehfir6OERprd rayehlLOHo datautespart.c chidedan
starting fromthe .
outer-area, a data area, and a lead-out area are sequentially formed
20  from an outer part of the second record layer L1 to its inner part. Unlike
the single record layer disc 100 of FIG. 2A, the lead-out area of the
second record layer L1 is present in the inner part of the second record
layer L1 of the disc 100 of FIG. 2B. That is, the disc 100 of FIG. 2B has
an opposite track path (OTP) in which data is recorded starting from the
25 lead-in area at an inner part of the first record layer LO toward the outer
area and continuing from the outer area of the second record layer L1 to

the lead-out area at the inner part.

FIG. 3 illustrates an example of the structure of the disc 100
embodiments shown in FIGs. 2A and 2B. Referring to FIG. 3, a DMAis

30  present in at least one of the lead-in area, the lead-out area, and the

14



25 lead-in area at an inner part of the first record

| ayer LOtoward the outer area and continuing from

w0 b@4oui7es area of the second record | ayer L1 POI/KRA@3/001610
| ead-out area at the inner part. FIG 3 illustrates an
exanpl e of the structure of the disc 100 enbodi nents
shown in FIGs. 2A and 2B. Referring to FIG 3, a DVA

is 30 present in at |least one of the |ead-in area,

t heolitsrchreaof tHeediscaA0d. t Agsol 4 t‘émpméﬂyi defe¢0Management area

PCT/ KR2003/ 001610 t he.d 10 Al
P et ULl 2 8 HE A, 200 st o
at t

o SRS R0RL R e B KO B et o i

thepdaieteamaedlrecormr@emlts m ned recording units. 5 In
general, information which relates to managi ng defects
on the |sc 10

d i DVA. Such
1 nf or mat |'bﬁep‘ﬁr@\ dﬂ@mé% M&E?Hb Feégt}égftotrﬂ%n%#lég dedets gn the
def gedc Wi@%\%ﬁet < lhﬁﬁ% WAt | Q0w infohBati Reludes a structure

|nfornrat| on er t def ect managenent is
per bbtheedisc 400 fohdefaob sianiagemend, iezwsifor dbthepdefect
area.. For,.,a w sc 100 dat a

o Bifalath, srndifaC et manantet KB derhted &nd the

pr e){)beﬁ'i%hwoeéi% 6?91@%&e“e|?§§99150r 4 Wriieonealdisonen, ndwe data
disc 100 is |l oaded into a recording/reproducing

1appiE m%aﬁewwml)smwdedwdﬁamlhqn henrevigishy eragsded
rea ta fromthe | ead-i ea f. - ar ea

£ >Rt Sihdds 0o BEngERarieh Bl dsR iBola ford R 1lb'h o0
100r dirRfrepfodiicin¢agpadfatiagictpas eiatfshomrt ineF1d. sg:the
00. However, if the anpbunt of data recorded in

| ea@pparatue seadecdaiadeam the leasyiarareprand hel legg- %@ﬁ@a of the

2t B Tl feteh i o ffariaER B8 i P00 anl1Ec8R & read

1§nb@@ta"raﬁtor¢fforﬁ ke QISESEOL HOwWeWsr ihe ammsr ®f data recorded in
temporary defect nmanagenent i nformation and tenporary

def dee lezul-inrAren iperRaRes. Splopoer el Wil bensRentmseparing the

t
R:E‘g‘?&%%@gﬁﬁjl%ﬁor e Sfrﬁéncgét?han oc?ﬁ%%éé‘@ias?;‘ld ef ect
l nf g\ozatdingly, a1s ertoalirent ofnthehges@atdnventmmepropdes
tenporary def ect
temporary defect management information and temporary defect

20 information.

Specifically, only the temporary defect management information,
which is comparatively more important than the temporary defect
information, is recorded in the lead-in area. The temporary defect
information is recorded in the data area. It is preferable, but not

25 required, that new information is added to the previously recorded
information in the temporary defect information so that all recorded
information is accumulated therein. The recording/reproducing
apparatus reads last recorded temporary defect information and detects
defects throughout the disc 100 based on the read result. Thus,

30 information regarding the location of the last recorded temporary defect
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information is recorded in the data area. It is
preferable, but not 25 required, that new i nformation

WO g00adtwas t o t he previously recorded i nfornmat PONKRR2003/001610
the tenmporary defect information so that all recorded
information is accunul ated therein. The
recordi ng/ reproduci ng apparatus reads |ast recorded
tenporary defect information and detects defects
t hr imfigimeatiort iseedbnsiedllﬁQemsem'ycdefed:tefna%@iemeeulnformatlon
Thus, 30 |nf3|[1mat|on regarding the |ocat

| nsdior diedNe SPBPEY SR Slanate B o5 Men g fecorded.
PCT/ KR2003/ 001610 information is recorded in
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the tenpmdgrgys%gb%ﬁggwganaggmnt&f |||;1i‘e§c?rrnragl onis Srfing in a

r ec ceatedingMnie#@ padiitifocantion regarding @ detadt oacurEiGgridiang

def ect o
2 Becng AL Atk rbofoed FERE teHat i, adfBrfiidpagement
d ecﬁ{fghﬂgtldﬂ‘éﬁeaﬁﬁo ah8 the tanpPsrhry defdi? nmaTament iffireition

managenent information area #0 and the tenporary
def acta #hnewgoastively.nfRefeat menagameat informatigetarinanaging the

ct f
CorfomaPtary SEERd nh Rl hhet A0 BB R e torpgrary
' N HRed agentdeiop@iatiohBree B hoind ey dethicaim 1se estorded
If no nore data can be recorded io on the disc 100 or

10f endbedisintR0 aoif agar dagsrnai yvantie recergiraowndataeon the

oot LS the Bp AoRpekt BIE ARl hERBRRRSH, defect

t eﬁmﬁbﬁhatu@lef@fdrdemfrpmmtenmrawyaaaefawmfdrmatmrmeaarw the
def ect managenent information recorded in th

t empRINAOKATY @@f@wmﬁm@ﬁﬂfqrwpmwﬁegr'@5heait%ﬂporary
r eﬁ_gigfeecq rﬁ%ﬁ%@%f&ﬁamﬁ arrI ?é‘ ré rdé§ ‘ﬁ?g% ?WIA he

at'y managemen orna on an
tenporary defect information in the DVA again wll

1pow be eXijhleaieasdn thenord)ngrﬂ'reetemm@raw tefast managedeant
on the disc 10

find pg‘@a§lon A tl@%ﬁfapgr@y %3%@3}%0%%% L Bﬁ\ again will
' nf %@W@é %leaYHHoC h gyﬁén e o@@étb%ll%%&@fdéd et ard 100

mpor ary def ect ormatlon recorded in
dat di.ar tee dise 190vexbdsdo bdwfma[ﬁmadbfthe h@npeearylwfwtea

T oA R o R SESSh b8k bve Pl mes, and

2805 $h&kEmbBrdr BERRE formation recorded in the data area are moved to
the DMA of the lead-in area. Thus, it is possible to have faster reading
of information recorded on the disc 100. Also, it is possible to increase
the reliability of the information by recording the defect management

information in a plurality of areas.

25 In this embodiment, the defect information recorded in the
temporary defect information areas #0 through #i-1 is again recorded in
temporary defect information area #i. Therefore, it is sufficient to read
the defect information from the last temporary defect information area
and to again record the read information in the DMA during the

30 finalization of the disc 100.
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the reliability of the information by recording the

def ect managenent information in a plurality of
war@as1578% I n this enbodi nment, the defect infoP@EKROW3/001610

recorded in the tenporary defect information areas #0

through #i-1 is again recorded in tenporary defect

information area #i. Therefore, it is sufficient to

read the defect information fromthe |ast tenporary

def ect i Af@r4riiustratesrstaictuared of theadisicri Qlesiwwen irhE!G.ead

information in the DVMA during the 3Q finalization of
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1@nd atémahe shis taad-auteareaaand iffthe Wiscdl @& has dwa secarddayers L1,

record ers L1 LO, D‘\/Asarefoms i e '
ar eg,&’ Ph@? @EFdJ’-b(5meddP e legeyn g1ga, gl?t 'gﬁdgorlg%?eé’f%gq tre
recopifgehhe user data in the data area according to
recordi ng operation #0, a tenporary defect |ist (TDFL)
#0, which is a 15 tenporary defect information area
cor r espoAdien geeardingshediser detyindpedata greggccorging to

et B ialondRiOR #D, ALERpotdty SRR IBE (TSR A0 hiEn s 2
15 0 t&RpbREP e infopastidn ared forresporuimgl txithHenrecbedifigpFL
#0. Sim | arla/ t he user data accordir&g to,recordl,naa

opeoperation#0,iis disposed d therdaiaeargat alnipuratiopheegargiy
TOF i ch ¢ t j |
i1, aeleey LB RIhETRERdatal Robfed S5QIINBIRE Eidraig

cor opepatitisHo & reeordet] inghe J@FL #0n Similarly, the user data
according to recording operation #1 is recorded in the data area, and a
20 TDFL #1, which corresponds to the recording operation #1, is disposed
in the data area. A TDFL #2, which corresponds to recording operation

#2, is also disposed in the data area.

Temporary disc definition structure (TDDS), which is the
temporary defect management information for managing the TDFLs #0
25 through #n, is recorded in the temporary defect management information
area. The TDDSs #0 through #n correspond to the TDFL #0 through #n,
respectively. Using the TDDSs #0 through #n, it is possible to record
whether a defect is managed, the size of the spare area, and information
for managing TDFL #i in TDDS #i. Also, it is possible to record
30  information regarding the position of a defective area and the
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#2, is also disposed in the data area. Tenporary disc

definition structure (TDDS), which is the tenporary
waledoeois7omnagenent i nformati on for managi ng t heCTVRRR®3/001610

#0 25 through #n, is recorded in the tenporary defect

managenent information area. The TDDSs #0 through #n

correspond to the TDFL #0 through #n, respectively.

Using the TDDSs #0 through #n, it is possible to

r ec gotespbrating positivefafdhe isparesarege whichis asilestiate: fioethe

spare_area, and i ion for managing TDFL #i in
TDDdef@ctixe &pea; I qniBEggél ble to record 30 information

regardi ng the position of a defective area and the 17
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position of the spare area, which is a substitute for |
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t hatyor|chus trals lfocatishli®bataskd i0 isspeferablSiciecorthdew

four to eirght clusters are allocated to the TDFL #i.

Thi énfaratien inounitsobeluaigsein erdes g Hadaiedpfasmagionieya

new .i nfor i [N uni f. gl '

apa OB e R Corlis & Teieh BhBugk 4R alrupt of

r ecqybsfi, whidhsttemporbiyiaefett mhragement inférmafidbSis just
which is tenporary defect _rr,anagerregt [ n[or tion, |S
ipustseveral ieytes. KVippnwaile \biskferadle, bu EngHreéWé” Pgbh@,t a total

but t j i
o1t it eedts 2li69kq T b dise RGN SUGEGILS fho dise
r eCcQecbrithg eaFedityy . FooinstansbatheeTDFhéfi FoRides abowdifadeto

o st st W BUoraaL o pit b s peured o
N ’ bt ; -0 ,

o1 L P B BN TeBE g | defscran ha%isd Paclusteris G4,

isnveddytes, the verify-after-wite nethod can be
performed in the TDDS #i and the TDFL #i. In this

case, when a. defect is detected, informatiopn | .
recor ded '%f_‘gf&rwngﬁoﬁﬁ‘easﬁ%f Pgﬁ'ﬁo'ﬂ&?ﬂ%orhdﬁ%ty & ny'%ﬁ%ré\gr'te
20 FhGhod da e SBABFABY i USTDRIS Atarid #ieTPBFE #0f In this case,
recording a

when a defect is detected, information is recorded again in the

corresponding adjacent areas.

20 FIG. 5 is a diagram illustrating a process of recording a TDFL
according to an embodiment of the present invention. Here, a unit of
data may be processed in units of sectors or clusters. A sector denotes
a minimum unit of data that is managed in a file system of a computer or
an application, and a cluster denotes a minimum unit of data that can be

25 physically recorded on a disc at once. In general, one or more sectors

constitute a cluster.

There are two types of sectors: a physical sector and a logical
sector. The physical sector is an area where a sector of data is to be

recorded on the disc 100. An address for detecting the physical sector
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according to an enbodi nment of the present invention.

Here, a unit of data may be processed in units of
wGeemiotFoor clusters. A sector denotes a n ni PCIYKRR208/001610
of data that is nanaged in a file systemof a conmputer

or an application, and a cluster denotes a m ni mum

unit of data that can be 25 physically recorded on a

di sc at once. In general, one or nore sectors

condsicallee agphyisicsl eectorhgmbes{BSNW Thetagiedl seetards a: unit of

2P s RS R B Db B BB gy A Bcress
r eC%F‘@Qte@:ﬂn{; hige ?Béqﬁ@el 1aBtor AR caltll 835gitalrsededratirnper (LIBN).
physi cal sector 18 WO 2004/ 015708 PCT/ KR2003/ 001610
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in order to record data gn the disc 100. The

Ye| seqniaissiadefectiercth apreitialpesiiien ehecosling datdanged by
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veri fyi ngReferiing ¥ bKr.f5r10d8 thraugh ‘sa/%d@mtenmlmfkdata By

9et i oG RR A0 B RBRACAHR: B5Ea5R HBh A, a

20  recording apparatus records user data in section 1010, returns to the
start of the section 1010, and starts checking if the user data is
appropriately recorded or a defect occurs in the section 1010. Ifa
defect is detected, an area covering the defect and data recorded after
the defect in the section 1010 is designated as defect #1. Next, the

25 recording apparatus records the user data in section 1020, returns to the
start of the section 1020, and checks if the user data is appropriately
recorded or a defect occurs in the start. |f a defect is detected, an area
covering the defect and data recorded after the defect in the section

1020 is designated as defect #2. Likewise, defect #3 is determined in

19



start of the section 1010, and starts checking if the

user data is appropriately recorded or a defect
woeednss7ds t he section 1010. If a defect is deCPER2@3/001610

an area covering the defect and data recorded after

the defect in the section 1010 is designated as defect

#1. Next, the 25 recordi ng apparatus records the user

data in section 1020, returns to the start of the

seckbeibnlPBEn. andwebec kmdefa tibfect Ramotdidtacted in section 1040,
appropriately recorded or a defect occurs in the

st aptdefegtive arepds not detgsmingdin sealioBr'¥40. covering t he
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ection [ : t Lo '
et ect s Berates I AREITR Sebchdindo ol orifad pidRWitRe present
PCTind8n001/9 8 1aie-orrmecdison 0008 & déﬂr@i&rbutsiorh cequired, that
defect is not detected ipn secti g%gjct ive
ar c4alasTacerdenabienanaied Havbga @%fe 'édﬁots@@ aparea
di S‘E:o% @n 8561 [JcBRydPLaftsy tﬁgwé&ngefgmﬂﬁ@d 2] Sé%ﬂ@efectlve
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def ec sumng that the LSNi is | ocated to an
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Whi CROBRSIIOE. rdourlen TaRes 12 SEtiondp SR ¥ 5 Sicare hot
LSN a'llggé‘l%ﬁ lﬁ%sgéﬁ@ihg%réér ith@ nbBBhsy fo fndhagatthe logic sectors.

reproduction. Howev here is a section to which
t he Tih®Ksfoae,an ribis eralDdeJmné,dalI of daje @das giter aslefegtivejayea

not easy to mana C..Sectors

hi ST srseaRrior ar e deEGnir ElsisaerrOF o e
1%“ e%mééﬁc)ﬁbﬁ%ahagm@ckﬁd |<g§c Retkres.def ective areas,

t hereby increasing the effici ency of nanagi ng the

| ogic sectors. TDFL #0 is recorded in section
when t he TRiIb#Qiinteasseedin sectiopo! G50 wiaﬁeélﬂ%ae%dm%operatlon

222?{00%h%r gf:e?{tg' Sy aﬁ& t‘ﬁ%rljegéﬁd@ 9hd R/Eﬁ]‘é/ﬂ‘?éeéf {& d&18 in the

en a user

but ts@tieh 1840€LeY, ditiem a apaprRsESs an e]@c:tcbuﬂtotmgofcﬁ racoeding
data allocated in a recordlﬁ{]ag@ﬁﬁeratl on is

conArpasats orreconding gluses OQﬂﬁeﬂmﬁtr%ﬂ@%aPeW%@“ is
2t0he c%%ﬁgfe%)# IThe TDFL #0 contains information regarding the defects #1

through #3 occurring in the sections 1010 through 1040. ~ Similarly,
TDFL #1 is recorded in sector 1090 to lcorrespond to recording operation
#1 to contain information regarding defects #4 and #5 in sectors 1060
through 1080. The TDFL #0 also contains information regarding a part
25 of an area in which a user data is recorded according to the recording
operation #0, where the part having a defect and thus being designated
as a defective area. Also, the TDFL #1 contains information regarding a
part of an area in which the user data recorded according to the
recording operation #1, where the part having a defect is designated as

30 another defective area. While not required in all aspect, the TDFL #1
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t hrough #3 occurring in the sections 1010 through
1040. Simlarly, TDFL #1 is recorded in sector 1090

W o00got37espond to recording operation #1 to CPOI/ARR2003/001610
information regardi ng defects #4 and #5 in sectors
1060 through 1080. The TDFL #0 al so contains
information regarding a part 25 of an area in which a
user data is recorded according to the recording
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regjrg?# %Othe def ect #3 describes the position of the
def I# Further, information regarding TDFL #0, 10
whi ch i ndi cates t he position of the TDFL #0, is

further rfges #rduddt ddig is ﬂ@ﬁ*ecéfdeoﬁhrthe T #8eit ighadta
is not recorded in the TDFL # it 1s not reqwredto

r eadlequieed i werethe dnformatien é%pqrﬁed fire thepFP Fh g ing,
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19i stdatgut Shnb@zﬁmgl@@sd@ﬁ@thgu&h&m&azeén defiectivieeare@BFlandGhe
because the user data is not contai ned i.n these arez;i,he
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posi n |
PO N LRSS oo A GRan be
t he merastia?édultihﬁirmalﬁenuﬁﬂrexdmm,i te inditateedumingethe n
© reproduction of the user data that the user data is not recorded in the

20 TDFL#O0.

The TDFL #1 contains information regarding defects #4 and #5, in
addition to the information recorded in the TDFL #0. The TDFL #1 also
contains information regarding the position of the TDFL #1 for the same

reason that the position is indicated in the TDFL #O0.

25 FIGs. 7TAand 7B illustrate the data structures of information
regarding defect #i contained a TDFL and information regarding TDFL #i.
Referring to FIGs. 7A and 7B, the information regarding the defect #i
includes information regarding the state, the start, reserved, and end

positions of the defect #i. In general, the state information is flag
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20 TDFL #0. The TDFL #1 contains information regarding
defects #4 and #5, in addition to the information

wo ewaotksds i n t he TDFL #0. The TDFL #1 al so coPCEHKR2003/001610
information regarding the position of the TDFL #1 for
the sane reason that the position is indicated in the
TDFL #0. 25 FIGs. 7A and 7B illustrate the data
structures of information regarding defect #i
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def ect e end Information represents the end of
the present area (i.e., the end of the defect #i).
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information regarding the TDFL #i, the stat

i nf xfaematen whichiadigales thakths peaseshal@a B TRELdRMhich is
whi ch ded
t et g B GBI e TR en 5"\ I st r at es ¢ he

data structure of tenporary disc definition structure
(TDDS) MFI8e8ditustiated theFda®a siuctune of BBSpaiary widodefinition

structure (TDDS) #i. Referring to FIG. 8, the TDDS #i includes an

20 identifier, defect management mode information, a drive information
pointer, a TDFL #i pointer, which points out the position of the
corresponding TDFL #i, a user data physical area pointer, a user data
logical area pointer, an optimal power control (OPC) pointer, and disc

usage information.

25 The defect management mode information indicates whether
defect management is performed on the disc 100. For instance, the
information describes a spare area when defect management is
performed and does not describe the spare area otherwise. If defect
management is not required, the information provides this fact so that

30 more user data can be recorded in the spare area, which otherwise uses
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20 identifier, defect managenent node information, a

drive information pointer, a TDFL #i pointer, which
w@oinss7e’it t he position of the correspondi ngp@DRER2663/001610

a user data physical area pointer, a user data

| ogi cal area pointer, an optiml power control (OPC

poi nter, and disc usage information. 25 The defect

managenment node i nformation indi cates whether defect
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t
require mat i on provi des act so a
30 obihe diser 00acaonding e an espededf the prasestigaventiorea,
whi ch otherwi se uses 22 WD 2004/ 015708

PCT/ KR2003/ 001610 ,.about. 5% of, the di sc recordi .
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01 | Yfinid EAHATRIIQNAIN, TIPS tobew Ba1skippeaitdh data is
(e.g., the nunber of a first physical sector) of a

dr i vead froorthetdise 180 etheetnt residening fagifreadingderarations. In
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t hewsthsGt £38ng Whé Bride C ahtthisterAbsdintbiit Ve dHvcoinfdtendtion

test to be sklcgped when data is read fromthe disc
11 00inciudasaiegording eohdifonsssucheagian ifespiieaof arised drive and

other words, the drive infor ] i e dy: :
cer e APMPROY'Grd Rt dbHEEOREr BT R YR 88 €
enbagidrBad in biRvwelugsRriwierevet dave irfoimatistligupdated.  Thus,
recording conditions, such as an identifier of a used

dr i fénfenmationsegpdingan aersetthesliss 100 in which: eenett diive

wite-once disc, data S, :.r ' n r
v oD 535 o R R e Bt
15 nf psdRdd e regaikel fgperiomn peelivphinafeopkratioddth ordemto edad or
the next drive information is to be recorded is knogp
i n eraddee data frempeisen Bieediss 108 r EAUHYS feaaom: ddaivusetyl to
to r relin : hQPS in order to read or
2 PETRE TR er L s 0 oroer e
reason, it is useful to record such drive information
on a di sTheTHeFIBFpoifiterindichies thegiosiioasoftdreapssof therdisc
f [ . .
° z%‘80a\‘/\r/rgeeare%et‘IJP.)eFI_d;EEiSig recorded (e.g., the number of a first physical
20 sector of TDFL #i). The user data physical area pointer indicates the
end (e.g., the number of the last physical sector) of a data area in which
user data is physically recorded. The user data logical area pointer
indicates the end part (e.g., the number of the last logical sector) of the
data area in which user data is logically recorded. It is possible to detect
25 the start of the data area where recording of the user data begins during
a next recording operation, using the user data physical area pointer and
the user data logical area pointer. The OPC pointer describes the
location of a test area for detecting the optimum power control. The
OPC pointer can also be used as information that provides a next area

30  available when different types of drives are driven by different OPCs.
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100 where the TDFL #i is recorded (e.g., the nunber of
a first physical 20 sector of TDFL #i). The user data
w@baogiocxIhs ar ea poi nter indicates the end (e.g.PCI/K&2003/001610

nunber of the |ast physical sector) of a data area in

whi ch user data is physically recorded. The user data

| ogi cal area pointer indicates the end part (e.qg.,

the nunber of the last |ogical sector) of the data
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ar einfeanatien r%ﬂr@'nmdége%ﬁ%?éwfeﬂpa{;%égg%ﬁ'”@rﬁ??fggp’g?@’ and
dri yen by dif; i i HIEIOMiormati

PCT %ﬁ%ﬁbo 8d&gﬁ@’é&|?ﬁ§g§?§éﬁg%§g??ﬁﬁ)r mat i Qnorma |.on
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whet her user data can be further recorded in the data

e e LA e g e
#i L0l HE8S: dtrésiRMdird BDDSHIT DBy ffistarie)ties TDOB #i pointer

i nformati on regardi ng defect #n, information r[ﬁgar 1l ng
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postiogRateR reearang B N Bt APinghitely B IS #
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is recorded a corresponding TDDS #i. For in b%n%_e, ,
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first physical t i . -
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TDDS #i included in the TDDS #i specify the positions

of tthe TRBFE ##i and the TDDS #i which are a pair of
i nformati on. Thus, the above two different information

o et TP A SRR, W o eqanging dofct #n,
The ddsatibes Whetheta oertaintdred is an tictual diséectiveiaraa or an area
r eg%r?eirggde%ggter%tanggément information is recorded. The inclusion of the
20 information regarding the defect #n into the state information is optional.
The information regarding the start and end positions of the defect #n
may be recorded with the number of a first physical sector and the
number of the last physical sector of the defective area, respectively.
The information regarding defect #n+1 is also recorded using the method

25 of recording the information regarding the defect #n.

in an embodiment of the invention, the verify-after-write method is
performed for every several clusters. If the verify-after-write method is

performed for every single cluster, the size of an area, which is
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descri bes whether a certain area is an actual
defective area or an area where defect nanagenent

WO pdoaonerds on i s recorded. The inclusion of theP@QDKR2003/001610
information regarding the defect #n into the state
information is optional. The information regarding
the start and end positions of the defect #n may be
recorded with the nunber of a first physical sector

and debignatsd™sh diffetthve dreal isduterminedsedieoa chistérhand thus,
defective area, resEectlveI . The informati

r egHieinugibespbific lag @hy%C%S@&W&féfﬂ%@ae%?ﬁg npf ge recorded.

met hod 25 of recording the infornmation regarding the

defect #ial {p Afhsh: ﬁhggﬁft% strukiife iof‘éQﬂ%é 8&finitidR structure

verify-after-wite ne pertorned for every
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cl us and t he nunber of the Tast physical
secipositioh dffEecarespanekin Dot aejseedetamhiysuyal(area@omter a

illustrates the data structu f adsc definition
str M@?Da@ta logisg) ates RN I{eé E)ZD({'? Pﬂ"\t?]re IShE%ES n
FI GgnfoRnafich.4- Referring to 5 FIG 10, the DDS
includes an identifier, defect nmanagenent m)de

information, a drive i nformati on pointer,
1poi nt er \MMecdefepbmaﬂagemenémqﬁ@sm arpetion Iadlcates whether

R T e G T e A

d' SGpHffba isHA TSP thecd@@eod@te@ltdum@tmm@semde
[ nformatl on i ndi cates whet her defect nmanagenent

i's
per frrerdion wiers thedelertiapagament isvee! Ratiarmed, apdrdescribes
areg_Ls. n 10
o ok Pl AT Gt B hirkfoh b
1per fspediids tiad poditivn of Redrivet |h&irrrmt©pa=.rrea£(ne’ashmmﬁmﬁtbd disc
ot herwi se. The drive information pointer g&é&ﬁ
t he 198si FroRxampie, dpe dleive r'ﬂfef"ﬁﬁ’@q’fbﬁoﬁ‘it%fac%%‘? QiR )number
of t formation
r?tl?gr a'%h Sé(g{% S ER{rhoqenEnurrL% 'ﬁfgﬁngﬁc#ﬁlgrsétdqphym cal

sector of the drive information area. Drive

i nf or mat iDrive infarptationds objainech by condgcting ateston theedisc 100

1

d S%wthog certain drive, allowing the test to be skipped when data is read

20  from the disc 100, thereby rendering fast reading operations. In other
words, the drive information is created to use a certain drive without
testing the drive. In this embodiment, the drive information includes
recording conditions such as an identifier of a used drive and the
optimum record power. In the case of a write-once disc, data is

25  recorded in a new cluster whenever drive information is updated. Thus,

if information regarding an area of the disc 100 in which the next drive
information is to be recorded is known in advance, it is possible to
reduce time required to perform preliminary operations in order to read or
reproduce data from or on the disc 100. For this reason, it is useful to

30  record such drive information on a disc.
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with a certain drive, allowing the test to be skipped
when data is read 20 fromthe disc 100, thereby

wo erdori7og) f ast readi ng operations. In other ROT/ER2003/001610
the drive information is created to use a certain
drive without testing the drive. In this enbodi nent,
the drive information includes recording conditions
such as an identifier of a used drive and the optinmum

record pdherDFL poinier Sesifiedf the positich Oﬁ@ﬁiaﬁb&m wHghaFL is
is 25 recorded i n a new cl uster whenever dri

i nf 6R¢RIEPBRSiTs, thp duinaler ofaukrst thSIFﬂfSﬂCWthdhe DFL). The
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position of an ar ata area in
10s pbirdec #lis possibler wdddvethy stattied anuareerinefhish ulser datatls to

P BBy el B e B oA
' nd\%ﬁé&lﬁés the pSﬁﬁoﬁ% bitboareh f@Fdéfe%ﬁn%‘Pﬁe 659 ?bgér

user data is physically recor
nun‘oentrobf Thleé)P@spomileysanalscsbeMed@‘smfmfrrmtl@a that provides

whi ch th ' d : /th th t
oy & et e 2ValaRiE wira TR Bliss ofriepate difea

150 BRfIERS OP'ds | g hBQﬁ§d Qs&gd mfdﬁﬂ%d{%&ﬁﬁééwﬁéﬂ@? the disc
area 1 n which user data is to be recorded during a

nextl0Pds dindlizeg (bperehetber ustredatpcapdientusiher sgewrded ds the
t he E?SIII nof a test area for detecting the optinum
pow§I S¥'rol . The oPC poi nter can al so be used as
information that provides a next area avail abl e when

di f f er enfFIGypeHusiratdsiaresmdodinkntusfrihé Yalb sttittues eha defect
OPCs. The disc usage information specifies whether_ the

di séist {d-)ita beiregpidaskinthe HDMAghewndp RSy 3 @ded ¢ dRefearing
Ut ?TG.rﬁ‘f?ﬁéj L iAcLBES aﬂ%@nﬁfe‘?‘% DDS pointer, information

regarding defect #n, and information regarding defect #n+1. The

information regarding defect #n includes information regarding the start

and end positions of defect #n in state information. Here, information

regarding defect #i may be information regarding the aforementioned
25 TDFL#i.

The DDS pointer points out the position of an area in which a
corresponding DDS is recorded (e.g., the number of a first physical
sector of the DDS). Information regarding the position of the DFL
included in the DDS and information regarding the position of the DDS

30 included in the DFL, specify the positions of the DFL and the DDS which
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FIG 11 illustrates an enbodi nent of the data

structure of a defect |ist (DFL) to be recorded in

wo b@4oMroshown in FIGs. 3 and 4. Referring 20PC€DKRRE@3/001610
11, the DFL includes an identifier, a DDS pointer,

i nformation regardi ng defect #n, and information

regardi ng defect #n+1l. The information regarding

defect #n includes information regarding the start

andgand gmscbftihf@rnmaqbn deTlegd, the abovs b elifferbat imddringdtion can
Here, information ardln fect #i may, be

't b eergR VeEBAE MRS GNTAEIRICDERoNiEs Imike DL and
Theﬂ%[ﬁD%m nter points out the position of an area in

whi € corresponding DDS is recorded (e.g., the

nunber of a first physical sector of the DDS).

| nf or mat The statgdnftirmgtiohewhicsiis ittwen irdbrnéigorDiegarding defect #n,
i ncl ude and i nformatign

boSHBsgIpas WhBeDBF N AR FuahISRRVe Sisepy gn area

ST S At O ot i or

i nf ovfomhaioon reﬂandmgtthe debent dintinto itef tatecinformaftionriatptional.

r eca,'}’laélaﬂ;J rwa{lﬂg r%ﬁégdgﬁdt%ré?qéx A aanJn %p%@%iop o SBLLOM,
' nf ﬁ{aﬁé PEbordBd Withi the trit@nb et Fra st BRydieMdedtdraritpirct

descri bes whether a certain area is an actual
1@| ef eumhee chithenlast physiaalezectatafiibe defetveraiaag@spactively.

| nt QPRGRIeBR e S KEOmAlsE drCiErhEf 1S58 Rolhd Ueing the method

i nf gf FROr@RgitRe MFbIABAdN regEt@ingthe dsiédtam. r egar di ng
the start and end positions of the defect #n may be

recorded with the nunber of a first physical sect
and the iban@meedigent ﬁfeth&d@vem .tbgwea@caftﬁr-wtet rn@thod is

def ggﬁ ﬁﬁegrf!f” \{Jrgig‘i&a'l Xﬁl Yers.T I‘Ftﬁé‘(/% |fg9éffe9 rite method is

reg P50 T ecorde

15ret bedorméd fecevaty Bihdgld elulsfefrouh@&nwa ae gaaeai,l wnlgch he
defect #n. I n an enbodi nent of the invention,

ver fesigaptad agaidelestverarga is deiermiperda bed CWE@"yand thus,
S evﬂf@bumblé? Bf{h% IaH @y@c% %e'c{c% Aihe Eré/% hé@d Bt BQ?eéoc‘rded

orned Tor eve clust
area, which is designated as a defective area, is
det er mi neétkréinatier, @ntbaditnents afral disewdefect management method

according to the present invention will be described.

20 FIG. 12 is a flowchart illustrating a disc defect management
method according to an embodiment of the present invention. Referring
to FIG. 12, in action 1201, a recording apparatus records defect
information regarding data, which is recorded according to a first
recording operation, as first temporary defect information in a data area

25 of a disc, so as to perform disc defect management. |n action 1202, the
recording apparatus records the first temporary defect information and
defect information regarding data, which is recorded according to a
second recording operation, as second temporary defect information in

the data area. In action 1203, the recording apparatus records defect
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the nunber of the l|last physical sector of the area
need not be recorded. Hereinafter, enbodi nents of a
waele@g/othect nanagenent net hod according to tPEI/KR2003/001610
present invention will be described. 20 FIG 12 is a
flowhart illustrating a disc defect managenent

nmet hod according to an enbodi nent of the present
invention. Referring to FIG 12, in action 1201, a

I eCRiAgEmBRAP HTaimAtidref ienatithe tie filstBadmseicond temporary
regardi ng data, which is recorded according.to a first

r ecdefgichipf@peation iora teg@pqranédeﬁeghfj@nag? dnfprmation area.
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information and defect information reggrding, data,
snhi grenagingdberfirsidernasai drfecbinformation, ﬁ“% ﬁ'ég fnRgrary
operat i 9 in
©hebBlcD arBeRferitohBERGH 0¥ SERoRd tompafirRichan |1
I ecpffsisnatiing the d&fadOnigediait dFoRaatitRinadA0agi6gdhe

managenent informatjon for nanagi the first and

S eCBRPCLIARGIAY JeleCb oAt aDA RS SEoaNe emBPtry defect
def ; Lpformation area. In detail, action
120%%%36%(@[@2:ﬁﬁe6hn3€6@equenti ally recording the first

tenporary defect information, the defect managenent
16 nf or mat Asrddsarib&d ntheagetngdtdndy fecasds twarpemapsary geérat

i nformation, the first t def ect
| nf BHPEERUSH 206 BvQ SBRAr AU MR edaet Ty BERGE o e
t hesggé BGhvdREAGS WO [Pl @tsTodd tepaa melifnftdo the

secon enpor ary def ect I nformation, and the second
t enpamiey of édraporaryrdefapt infarmatidn and diefect management

dot BEPRUArLWRIET G B e onts e Y B fofiased,
1%12\?\2%2?@(%{/ dBft ibirAatidPls ddtRimakeely psutgtbe ive the temporary

i's understood there is no limt to the
nunidefeadmanagsonentynipemetion anea (it albaf BrayiQusietacorded

namganepery e diRngloy e e el Wisneliy ietBraed
IS Q@@Hg}g@bbyéﬂynfb_ﬁﬁgﬁ@#e)d in the tenporary defect

managenent " i nformation area (i.e., all of previously
recor ded

During finalization of the disc, a last recorded temporary defect
20 information and temporary defect management information may be
either moved from the temporary defect management information area to
a defect management area (DMA), or be maintained to be recorded in
the temporary defect management information area. If the latter
location is selected, a disc drive accesses the temporary defect
25  management information area and reads the last recorded temporary

defect information therefrom so as to detect a defective area of the disc.

FIG. 13 is a flowchart illustrating a disc defect management
method according to another embodiment of the present invention.
Referring to FIG. 13, in action 1301, a recording apparatus records

30  defect information regarding data, which is recorded according to a first
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tenporary defect information are recorded together

wth newly recorded tenporary defect information).
wDewoistogs708 nal i zati on of the disc, a | ast recorPE€dKR2003/001610

tenporary defect 20 information and tenporary defect

managenent information may be either noved fromthe

tenporary defect nmanagenent information area to a

def ect nmanagenent area (DMA), or be nmintained to be
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28 WO 2004/ 015708 PCT/ KR200 di
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| i GHAHAUR AR R GeRoh AEDPrbds S RegAP R ielzation of the

ﬁ\'h %h‘id is ré&&?édi%dcmgadl ng to a second recording

as second 10 tenporary defect information
|nthe data area. In action 1304, the recordln% L
appar at udn aetion d§0ﬁatﬁdg§|d§fﬂrmlmﬁd)trh%@tl%h 3QR that Alnglizgfion of

e S SRR LB 0 TIE B 9D EpeA whio
t e”ﬁﬁér@é%néﬂﬁ@éﬁeé@ﬂéﬂw recordiag mbratmmnlwtemporary defect

action i s checked whether finalization of %
15 dn@cmagom,eapuj thegtemparpacdeigct management information by It

20 is understood that the indexing could be numbers other than 1 or
non-integers so long as the index changes so as to reflect different
recording operations being performed. While not required in all aspects,
all of previously recorded temporary defect information are

accumulatively recorded whenever new temporary defect information is

25  recorded.

In action 1307, if it is determined in action 1305 that the disc is
required to be finalized, a last recorded one of temporary defect
management information and temporary defect information, which have
been recorded until action 1305, are recorded in a defect management

30 area (DMA). In other words, the last recorded temporary defect
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In action 1306, if it is determned in action 1305

that finalization of the disc is not required,
w@edons08.301 t hrough 1304 are repeated whil e PCT/KR2003/001610

i ncreasing i ndexes given to the recordi ng operation,

the tenmporary defect information, and the tenporary

def ect managenent information by 1. It 20 is

understood that the indexing could be nunbers other

t hamdnagemastiniotrgioharsbiehgrgansdéfeet infatenatiohamneascorded
so as to reflect different recording operations bEInﬁ
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130 are recor ect managenent 30 are
( DMEN erbodintent oﬁxhhelmvmltlenl at ddeoir |dei¢bte<ﬁ3¢dmn yhese

def WD 2004/ 0 PCT/ 3/0 10
ot SR e Ao AT At e i WRETTRE GPRRt Cgeu S dath
' eCelaedatidr i@lrdi hafihg TROAGRIER fha) DS AédRTIANMSHEIng

defect information In f1 nal defect
wanagevaiable fies ey ane designaied @s 4 détective aoea) aagj tive final

ot SR ate e IO Al JeRCt iy e again
et haeorRy dHerirs efdmideites NeFIG,. Maak adRivisHart illustrating a
managenent informati on and defect information

accanethed qfdnamgleq@cdﬂfn@hm adisciagcordirgmia vet angthar

e anaedinis AT I o8k bBRon... ety B 16 eGRaBliing

3f t eippafstusrédoras\ised dakeofef @th drey oba disoRy gieits edata to
being io unavailable (i.e., they are designated as a

def decilitate theovgrifyaiieriyridemethpd, naadion tHHagdnagtion 1402,

oo PSR ERed Glor PL oty aa of he disc
f I ovig Hiéh bldefisdtreadstsg Ia actiehhad3ytheresrtpoliey 2eofoRiGdt

in a disc according to yet another enbodinent of the
pr egsaatesinionnatian We‘#%‘i'@nﬁ‘fwg%n Brea cqvering th@(ﬁf?@ﬂ%'ng the

20 defect and data recorded after the area having the defect, as a defective
area. In action 1404, the controller 2 stores the created information as
first temporary defect information in the memory 3 of FIG. 1. In action
1405, it is checked whether a recording operation is expected to end. |f
it is determined in action 1405 that the recording operation is not likely to

25 end, actions 1401 through 1404 are repeated before the end of the

recording operation.

In action 1406, if it is determined in action 1405 that the recording
operation is likely to end (i.e., when the recording of the user data is
complete by a user input or according to the recording operation), the

30  controller 2 reads the first temporary defect information from the memory

30



15 apparatus records user data on a data area of a

disc in units of data to facilitate the
woesipysester-wite method, in action 1401. | nPE/KIROW3/001610

1402, the data recorded in action 1401 is verified to

detect an area of the disc in which a defect exists.

In action 1403, the controller 2 of FIG 1 creates

informati on for designating an area covering the area

havizngnd hecord® titkefiee teraperaiiptisface rfodestiar ined fitdteeMporary
havi n? t he defect, as_a defective area. In action
1404efeqidnfopmation pepa PDELGFQof thedaip asead Inradionst4Wh

2 fd _ . i nf . . _ y
of ety TR HRGEE it B Nerol R arda

r ec GRG0 eised défeativé arexxigefatthdr tezoedet inl the firkt iesnporary
determned in action 1405&£({1at the recqrdi ng operation

bs dsfeqtiniorpation ascahBFL4d.i dngctian 1408, tegrpntiaier &r e

re . .

| S2ots MaRiderhy o 16r meRgBlre B8 PEClipcRay defect
t hatinfolmatiet areh TBFLHeasfirshbemporldri elefedt mamaherent |

when the rec ' of the user tais conplete by a
noeimbpalich DR Soth agempiray daeer mRnaSSperaITeRaton
the g@ycontroller 2 reads the first tenporary defect
information fromthe nenory 30 WO 2004/ 015708

PCT/ KR2003/ 001610 3 and records the first tenporary

1def ect i mih actian 1409 ih isacheaked whather theydisdéf wcle finalized. In
i nformati area TDEL #0 of the d rea. |.n action .
1 3070080 3P REf s et Inda i b e fhe e df p Erqpired
def g§ beifiNafrE@lactibnarad 1 thidughHUGBa #plctdd BEfRE 8%
is further recorded in the fiTtst tenporary 5 defect
i nf dinetization whitaincorAsingindexea givesriothe dempheary defect

randiiPhmSlort b FERoE R GRRA T oalof ARl tomensary

1_§'DF|def/‘e€bt§lﬁafﬁa?%éiﬁerﬁt€iﬁmmltibn asf eCtHeNayerprdviously recorded
i nformation #0 in a tenporary defect managenent

i nf éemaerasy defect dnformetiom agg acemulativelyirecordedhutanrayer new

X o A i 8RB RS0 e
not nuetbérs g@cludindeof-intabersdoulkidie assd Ictlhetifdousd long as
1408 are repeated before the finalization while

i nciteaidex Ghanare seligpcl alifferant resofding @parstianstleeing performed.
20 In action 1411, if it is determined in action 1409 that finalization of ‘
the disc is required, a last recorded temporary defect information TDFL #i |
| and temporary defect management information TDDS #i are recorded as
final defect information DFL and defect management information DDS,
respectively, in a defect management area (DMA). The final defect
25 information (DFL) and defect management information (DDS) may be
repeatedly recorded in the DMA several times so as to increase the
reliability of data detection.

Further, the verify-after-write method may be performed on the
final defect information (DFL) and final defect management information

30 (DDS) according to an aspect of the invention. [f a defect is detected
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information, the tenporary defect information area,

and the tenporary 15 defect managenent i nformation by
wao0kere98 al | of previously recorded tenporaryPdpk&et03/001610

i nformati on are accunul atively recorded whenever new

tenporary defect information is recorded. It is

under st ood that other nunbers (including

non-i ntegers) could be used for the index so |long as

t hefrohfithe DRRRERISDDS!, baciredicbi/erigganraesaofittigdisc in which the

operations being perforned. 20 In action 1411, if it

i s defastpcaed A deta reromdesbafierdhe rred Nayingi the defect may be
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i nformati on DFL and defect nanagenent i nformation DDS,

respectively, in a defec agenent area (DMA). The
Fnal defl Beiarorartiad do/fcl BRATORMenl BTaEe eibodicd as a
man rape

oo SORRAY: prip AT BERln 7% RnpleRPR86d8Y and code

t he segmlentsyiwhicly cofstitateatheéetomputen prdgramhean beheasily
verify-after-wite t hod may be erf&ran on the .

{ | nEFASARUY 7 SPRIMAET BIROBRIE! dh NG pital | BePegram s stored
MaN{8 FRRiputef l,‘éra@!%blé?ﬁedﬁf??.( BRPIenasie Hregin iOredld arédlrun by

aspect of the invention. a defect I s detected
1IND 20MOBT 68chPas tikrronBo Iy Lodltown irohl G.Hee tibFdefend
DDS, an area.coverdin n grea,of the disc in i ch. the
det BAsRETY S haarady «6fed 48P spiibreriaatnply madiug ey
t he pejres madstichBcofdneridRilirAsal ephisaltBayRin@Rlium, a
(i.e., be designated as a defective area), and the
DFL cariigr D enngdiven agany otheranadidnmafroar which alepeputarean

area. 5 The_af or enent,i,oned e agenent _may be
oo CERE e BrOUBHE L (UPRGYha EomPRRIRIERS Angff.or
1S OMBPEEIEl pépRes caRtbLietand e86 WS tha\bioghabtdodedich
the conputer program can be easily reasoned by a

confUNwarerogrammer in the art. The programis stored
in a conputer readabl e nedium Wen the programis
read and run by io a conputer such as the controller 2

sho 4 [ 0. FII G i1 ne defect managenent is perforned.
mﬁﬂﬁ&&é’&%ﬁ@ﬁ—&, eadabl e nedium may be on a
"m’?gf'ﬁﬁ]' Cabtsec(l:gsrc%b%% arLFoo\lliel,Jt e Srnes% % gn?/gkticgr? (;:)(r)cgvoiltijgsga defect
20 management method that is applicable to a recordable disc, such as a
write-once disc. In the method, a temporary defect information area is
included in a data area of a disc, and therefore, defect information is
accumulatively recorded in the temporary defect information area
regardless of the disc recording capacity. Also, during finalization of the
25  disc, only temporary defect information is read from the last temporary
defect information area and the read information is recorded in a DMA,
thereby enabling efficient use of the DMA whose recording capacity is
limited. Accordingly, it is possible to record user data even on a
write-once disc while performing defect management thereon, thereby

30  backup operations can be more stably performed without interruptions.
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carrier wave nedi um or any other mediumfromwhich a

conputer can recognize a program Moreover, the
w@ompEns can be a general or is special purpoBEI/KR2003/001610

conputer and can utilize the program encoded on

firmvare. -Industrial Applicability As described above,

the present invention provides a defect 20 managenent

nmet hod that is applicable to a recordabl e disc, such

as a wilhepanticgladisspointen, Whlehr@febm@s the tpesitionasfya
defect information area is luded in a data area of
a dicoErespandingetRiDs A, 'Sd'@F‘ér@@dllﬂfTQFﬂﬁ#iW agointer, which

acC WBHENRL YoSREATAbEN L I BPBal H HelDB8 . Therefore,

nf o I'on, a regar I'SC reco
capdtistpossiblle to cmssclm@cH ih&a‘ela&t@hsblp métweeka 1R TCDEIQ#| and the

Iy t fect f d f th
Pas TG0y argr (et sk A PERSBIeL GRBSeRSkBac
f b
| 1 QERbHORp AEEREIRS diPa Bt A HeRRERBgomen

ef ficient u ordi ng capacl
| i mrmede iroroatibmigl gontained sn fes$DBIS#t and tlftsoDﬂ)SJami allows

o Sl R oS B e STl oo

be B ePafd R0y hés?@étf\%r Mc&'rdug@éhvﬁéﬂrﬁéﬁ%gﬁd?%s 32 WO
2004/015708 PCI/ KrR2003/ 00161 I'n particular

poi nter, which specifies the position of a
10orres pondimgdmms iig understaogktbet] in wrd@HD aohieweda secording

f
P dehagity B Sher3Riten GRshiEsP Rl rbadfting ahidr Bhioduing
cr ogagheshowRen Febat conhhslubeaefrwilisedhl hith diderical
the 5 TDDS M For the sane reason, it is ossible to

cr om@&tstn@eumltsuaablgﬁ@ Iﬁ@@fdéiqxééﬁ of giyabyiesiobd@elon the

conthi00 rErmPRERL e i SO LR 1P ifted to, those

13el Qﬁﬁtsmln@f@ﬁtwmﬁﬁ of 405 e ahyl Hevireesshelitsl apertures

perfaorm ng[ar ecordi ng perations irrespective of

r ecéf & &fg 0%¢ paﬁﬂﬁﬁmp@@h@l withh Bi-rapodisas.angl/er thesejunits
di
cap e AL fith 2B B BRGBIACH °, LEoraf ng’

and/ or reprodum ng unit 1 shown in FIG 1 could ,
i ncl ude aMhile deseebed @t termisi gffa writtohcalisc, it is understood that

the method can be used with rewritable media or where the medium has
20  write-once and rewritable portions.

Although a few embodiments of the present invention have been
shown and described, it would be appreciated by those skilled in the art
that changes may be made in this embodiment without departing from
the principles and spirit of the invention, the scope of which is defined in

25  the claims and their equivalents.
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aperture type unit usable to record dozens of

gi gabytes of data on the disc 100. Exanples of such
warioes1i7ogel ude, but are not limted to, those RGI/KR2G03/001610

usi ng light wavel engt hs of 405 nm and havi ng nuneri cal

apertures of 0.85, those units conpatible wth

Blu-ray discs, and/or those units conpatible with

Advanced Optical Discs (AOD). Wile described in terns

of amﬂl g@ggl%lsc it is understood that the

met with rewitable nedia or where the
medi um ha i t.e-once nd rewi t abl

At houah D  ovi Shsstffi o B rdqpbiinh 2o Rrbadiing
have; ireRtuss v BisarRensRRaig:bed, it woul d be

appreci ated by those skilled in the art that changes

my be nmeaidefast managemediaieain ai leastiene epareaddn arema

51 BB BREE, MM Blidriarsh ot B ABHERL) BUniE BetéctPe
eqw mahﬁgéﬁenﬁﬁ]fma&m%%w@&bm/ KR2003/ 001610 What

is clained A disc for use with a recording

and/ or r e@datmarei&gn vipipla datauis recaisled; sc corrprl sing: a

def ect man f.

select  ™RGERRy Be8RL RoRhah e e i Uafroron anc
di sowRigH imhduds t‘émﬂ@fawtiefermnﬁ@ﬂﬁ@ﬁﬁn reg‘amdlﬁgtthemed:@rded data
recordabl e; a data area in which data is recorded; a

WenpBithe Watraeas; angf or mati on area which is in the data

area and %88@,@88@ %r?g{aé%é}l{tﬁn@ﬁﬁggﬁn a'Féé’WH % n at

r egar di ng Fec ata area;

a t eepsr ee ofitfeciebd in aags, rel therléad-vet acen aneavhnm cshused by
isinat |east one of the |lead-in area, and t

| eacthueCcaidig aRE/ORkPRIPALSINGARPARIIUS th @CP@%%thﬁ W@nporary

and/ g apparatus to access the tenporary
def @z{fe[:ﬁﬁé(?rﬂnﬁio'ﬁ 15 2. The disc of claim1, wherein

fshe data is recorded in
2. The disc of claim 1, wherein the data is recorded in
recording operations in corresponding portions of the data area, and,
each portion includes a temporary defect information area for the
corresponding recording operation.
20
3. The disc of claim 1, wherein the temporary defect
information in the temporary defect information area includes:
first information regarding a defect in data recorded according to a
present recording operation, and
25 second information regarding a defect in data recording according

to a previous recording operation.

4. A method of managing a defect in a disc, the disc
comprising a data area, the method comprising:
30 recording as first temporary defect information in the data area

defect information regarding data recorded in a current recording
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recordi ng operations in corresponding portions of the

data area, and, each portion includes a tenporary
waledoao1570sf or mati on area for the correspondi NBCT/KR2003/001610

recordi ng operation. 20 3. The disc of claim1,

wherein the tenporary defect information in the

tenporary defect information area includes: first

i nformati on regarding a defect in data recorded

accapératiprt, and dgfeetsiafurmadion rdganglingpdatat iecardethith 22 previous

second informati.on regarding a defect in data

recd?%‘?rﬁ‘{j‘ga‘éfé‘?fﬁai’ﬂgan‘?o a previous recording

operatio : § ' Agd@FAtidMinathei ekt 4
t he di scr}e%(grﬁj}')rﬁ %%g&gndéaetn%ga?gieﬁé net ho<|3I " aarea .

comthé $irstgempOrary defetitrigfoamation endtdefpdrinfoymadipagegarding
i nfo[rmti on in.the data area defgct informtion

feg FRrudedina ERFarding opgraton- recordi ng 34 WO
2004/ 015708 PCT/ KR2003/ 001610 operation, and defect

i nformati on regarding data recorded in a previous

r ecor di nd.operldta methethaf elaito AdfurtheicosuyisiRp:t enpor ary

defect infornmation iin the [ :

t enpor ar )f"f&éi&r@% FeqQreing At ﬁh%ﬁr%%ﬁﬁiqrgb{]&?ijﬁ F %F‘trfr%rm ion,

r egaeebiihdas fifst t@HOFly deféct anaeadernestanfbrigation in a
operation.” 5. The nethod of claim4, further
ivonmiempiongry defeetrmanagement inforgadion: areardafeet manpeement
defect infornation, .r r-d] Iy :

det dermaan e Par BT s Rreb R, an
nmanagenmendfdrihe reatrimg & e sitopdttenposgeraatect information,
information for managing the first tenporary defect

i nf oesearding as gagondieraporan: MastEGeMmery i@‘@ﬂﬂﬁé% 8%
" . ! .
emgﬁﬁ)%a&gé}ejéé%@ﬁﬁ%n EhPiforiin H%g cf’egfgéntgrglrgg?gement

tenp ormation 1n

gef aatorrritiag goEmaniaying thetsecond tempdedre clefectriaipemation,
15 information for managi ng the second t r}ﬁorar :
def ect i rivbenelt fhentempriagy f?ﬁtem?@ﬁaeff@ﬂgl gfaayon area is

management, LfasBhs Ot RAdLR area, the lead-out area, and the

outer area of the disc.

20 6. A method of managing a defect in a disc, the disc
comprising a data area, the method comprising:
recording as n™ temporary defect information in the data area
defect information regarding data recorded in the data area according to
a first recording operation, defect information regarding data recorded in-
25 the data area according to a second recording operation, defect
information regarding data recorded in the data area according to an
n-1% recording operation, and defect information regarding data recorded
in the data area according to an n™ recording operation; and
recording as n temporary defect management information in a
30 temporary defect management information area defect management

information for managing the n'" temporary defect information,
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formed in at | east one of the lead-in area, the

| ead-out area, and the outer area of the disc. 20 6.
w@2emas of managi ng a defect in a disc, the PCHFER2003/001610

conprising a data area, the nmethod conpri sing:

recording as nth tenporary defect information in the

data area defect information regarding data recorded

in the data area according to a first recording

oper at i orwhetefreg s anfrdeget i on regardi ng data recorded

in 25 the data area according to a second recording

operation, defect information regarding data recorded

in the data argg, eeRAbGaln 63 kemdRGHi no

operation, and defect iInformation regardi ng data

r ecor ded durimg firmlidatien ef thee disc,aedorting a last natbrded temporary

recoy di eration;, and recording as nth tenporar

o SIATeTHRBBEREAD 2K b Ash [S<HOPH (EmDRtSTY SRl Sy adement
def %ﬁﬁormanaegﬁsraeféafrﬁm%rﬁan@%@% stahgelisdranagenent

i nformation for managi ng e nth tenporary defect

i nformati on, 35 WD 2004/ 015708 PCT/ KR2003/ 001610
of cl ai

wh ' ' i nt o (.. T th 6
fUrther dbpr i ChesGietiki pFgairt Rabhesnghe sempRERY defoot
I ecohghageRehBpforhRiRhdadalis [Par IBEYt orve B£5%€84d-in area, a

informatTon and a | ast recorded tenporary defect
1oan deadront aréafamdnan ovter ianeaotitieedisC.managenment ar ea of
the disc. 8. The nethod of claim6, wherein the
tenporary defect nmanagenent information area is in at

| east onep.of arpenthdl 8f Eaim 8, wherdifdHe pbéordikPas Hgn™
an outer area of the disc. 9. The nethod of clal m 6,

whertemporay defectrigfatgmationCosniises: t enporary def ect

i nformati gn y .. re ' J ata in a

predeter rﬁ%ﬁgﬁéﬁ)ﬁf'@ %%tg’l \Pe%t ﬁ@eﬁ%"ﬁ'hé‘iﬁ‘é‘i{m deld data to

@det ect aneiifffg e tdtrded Batatordedtebt an aptef 6ftheaibs irbwhich a
storing in a nmenory information for designating as a

def elafesteexisifea an area including the area having the
def ect arﬁoﬁﬁ&rﬁg rrnt—?rﬁSﬁ‘/ information for designating as a defective

area an area including the area having the defect and another area
which includes other data recorded after the area having the defect;
20 recording second data in the predetermined unit after the
.defective area;
repeating the verifying and the storing at least once with respect to
the second data; and
when the n™ recording operation is to end, reading the information
25 from the memory and recording the read information in an n™ temporary

defect information area of the data area.

10.  The method of claim 9, wherein the recording as the n
temporary defect information further comprises recording information for
30 designating the n™ temporary defect information area as a defective area

in the n' temporary defect information area.
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whi ch includes other data recorded after the area

havi ng the defect; 20 recording second data in the
w@e@deieosn ned unit after the defective area; PCT/KR2003/001610

repeating the verifying and the storing at |east once

with respect to the second data; and when the nth

recording operation is to end, reading the information

25 fromthe nenory and recording the read i nfornation

in an nth tenporary defect information area of the

data area. 10. The method of claim9, where

recor di n§l.as AHecerding @@@6FW93H@FQWWWtU?M'&bﬁanﬁers

further . '

o< AR ASSE By o e S My & teliresttind at loast
as gné&lof atéadén arezpand a léad-oot hretaertlp@aapgrai% eomprising:

information area. 36 WD 2004/ 01 P R2003/ 001610
1. A re@dpeRRgNGwRL Biat reeprda s aaaﬁ&‘p‘gr S A ghaccording

traps ﬁﬁgﬁg esppct to a disc, the disc

i nc %?%%‘”g a ré{r?%'g and at least one of a lead-in

ar ea andaaonératieothiat aoeirolstthe regoydingt wiyt toonpri sing: 5

a recording unit that records, the .data i.n the d

area of accor Eﬁ’C&E asJeHIROEY TG 'B%’ép?tt'%ﬁnﬁ&engég area of

Con%r{eobllsce,rdeﬁ‘ ﬁﬂﬂ‘éﬁ&? éra ifgeReIdita desidbd iduringaner d
npor ary I n ti1on in the data area of

16 her@bcﬁdm@&f@mtlmmfandmtl on regarding the data

ded d d
{ empor ary- def BordasmgarN e sy SheRDn RERh R
theg fﬁéfé g6k Byn@éfﬁbm‘fd)rﬁ{htidﬁ in d emesranydefebect

manage |nfor area that is in at |east one of
t he nharngem\emtnemmahdn Bhea [haids tuat lgpsione of the leggdn area
recor an repr oduci ng apparatus of claim 11,
whe@® ﬁﬂgil\%achH ?(931 er further controls the recording
nit to accunulatively record in the tenporary defect
I nformati on additi onal
12.  The recording and/or reproducing apparatus of claim 11,

wherein the controller further controls the recording unit to
accumulatively record in the temporary defect information additional
defect information regarding additional data recorded according to a

20  previous recording operation.

13. A recording and/or reproducing apparatus which transfers -
data with respect to a disc, the disc including a data area and at least
one of a lead-in area and a lead-out area, the apparatus comprising:

25 a recording unit that records data in the data area according to
first through n" recording operations; and

a controller that controls the recording unit to:

record as n temporary defect information in the data area
defect information regarding data recorded in the data area according to

30 the first through n™ recording operations; and
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defect information regarding additional data recorded

according to a 20 previous recording operation. 13. A
WO e@a/ti7ngy and/ or reproduci ng appar atus whi ch PCEHRERRE@B501610

data with respect to a disc, the disc including a data

area and at least one of a lead-in area and a

| ead-out area, the apparatus conprising: 25 a

recording unit that records data in the data area

according to récorstas h' tergporary defand managempentinformeation in

o6 BT D BRLBRERGOTET L ETO TR AL R Pbagament

ar e%dfgfrg.éﬁ&ﬁ fé%gﬁégi?w%ﬂﬂe heYaRRoperydfact iRfRhfRdNI N

t he area accor gto 30the’first through nth
r ecor di ngvhereinan isoas jnteger. 37 WO 2004/ 015708

PCT/ KR2003/ 001610 record as nth tenporary defect
fanagement information in a tenporary defect

managenenty i nFHdRIcoRIIng 2Ra/SHaEpRIduEhitpaSIaBtus of claim 13,

information for managing the nth tenporary defect
i nf durtaéi compristhgrein n is an integer. 5 14. The

Fur ther  comar ngT Aresar e BRR BTt o bR Bhban
recor ded ppeistydi sc; and a nenory, 10 wherein the

controller further: controls the recording unit to
wecor d t hwhefeirathercantroeetsth@rni ned unit, detects an

ini ¢ o road dREUOH B ebADITLRE! R ATH he Bard fE o°
in td}gdg@mmed giigr mati on for designating as a

defective area the area having the defect and an area
in which is rdajecigan agehavingadeiecianiherdisc Ry aiges the

e RO G AR o ol i o
15 stores in the memory information for designating as a
defective area the area having the defect and an area in which is
recorded data recorded after the area having the defect, and
when the n'" recording operation is to end, reads the
information from the memory and controls the recording unit to record

20  the read information in an n" temporary defect information area.

15.  The recording and/or reproducing apparatus of claim 14,
wherein the controller further controls the recording unit to further record
information for designating the n® temporary defect information area as

25 the defective area in the n" temporary defect information area.

16. A disc for use with a recording and/or reproducing
apparatus, the disc comprising:
a defect management area in at least one of a lead-in area and a
30 lead-out area of the disc and which includes defect management

information used by the recording and/or reproducing apparatus;
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information fromthe nenory and controls the recording
unit to record 20 the read information in an nth

wo eomporsny defect information area. 15. The r eROI/®R2@3/001610
and/ or reproduci ng apparatus of claim 14, wherein the
controller further controls the recording unit to
further record information for designating the nth
tenporary defect information area as 25 the defective

area in jhgtathed s disy ifghihtdatafiorecarded; area. 16.
A disc for use with a recording and/or .reproduci ng
appar at us temiperarysiefeeiipiaraetign ased ihaids "Fr‘gi?a‘g%tﬁ@{?a and

area in, at, | east on : = ;

| ealfCHHeSAPEPAARY %%eg{ 'Q@oran g\?h'{égﬁ@ﬂ%ﬁ{l%%%oﬁ qdptainthe
manggen®l: ahgf or mati on used by the recording and/ or
reproduci ng apparatus; 38 WO 2004/ 015708 .

PCT/ KR2003e0WDEANY defediManagement inferaatiananes hat isn at

data is recgqr Lt ' : ea
ot oo oh G et SRR el Sk sl oLrBNA gl
def eghpbiirp Hersdt Mranegamehtrigfarimatioruseddy thatracordingand/or
data area; and 5 a tenporary, defect managepent, . .

i nf mmﬂu@wgaﬁm@ramtfor §an3omg t petgg}po&ﬁg( ({Tﬁffe{:thugformatlon,
lead-in 3\7@2?@(r:]tﬂetcfé?eét%gﬁ?é’t%m?ﬁﬁﬁfcﬂ’ﬁ%ti’oﬂcdﬂtﬁé%iefect

t enpor ar managenen nformati on used by the
f

mﬁC%éHamrﬁmt/age? imdpqefladaﬁgeapmc\i;temomryh da?i ng

the tenporary defect, infornation, rein,t ef ect
manAgRIAGAMeHBlovEtieR that Whe laRt recaraed 1 i Ry defect
ar eﬁ‘ni’oﬂ%ﬁ&?% & Eﬁg.ta 158CRICBRIEd RMsSrarydétefianagement .
managemnent | m[orma ion that was last recorded in the

t enfoanutioe treattwas tasb remmrdech inathedemporaryl dgfect meppgeaent
tenporary defect nmanagenment . information that was

| astinfoEPEHERE@ €% the tenporary defect nmanagement

ﬁnfornation area. 15 17. The disc of claim 16, wherein
the data is recorded in recording operations in

cor r esporidi. ng T disoref cteimt He wheareindhelata igirecosdedh in

P 8{ trifafgtgrdiinngcl)[lJJc(ejll%?io{rj}stlr(1e %88&86%0‘?85 %gﬁidn%foqrtﬂgtdia?é] afdd and,
each portion includes a temporary defect information area for the
corresponding recording operation.

20
18.  The disc of claim 16, wherein the temporary defect

information in the temporary defect information area includes:
first information regarding a defect in data recorded according to

a present recording operation, and
25 second information regarding a defect in data recording according

to a previous recording operation.

19.  Adisc for use with a recording and/or reproducing

apparatus, the disc comprising:
30 a defect management area formed in at least one of a lead-in
area, a lead-out area, and an outer area of the disc and which includes
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correspondi ng recordi ng operation. 20 18. The disc of
claim 16, wherein the tenporary defect information in

wo b@4vestpor ary defect information area i ncl udeBCT/KR2&B3/001610
information regarding a defect in data recorded
according to a present recording operation, and 25
second information regarding a defect in data
recordi ng according to a previous recording
oper dgfeohmah@gemeni sfofmatiarsesed bi the resorditigrandiad/ or

reproduci n appar atus, the disc conprising: 30 a
def e'apr%%fg’&ﬁ‘gﬁ?rag‘ﬂ%a formed in at | east one of a
lead-in Aagam afed iAdrhieHdatd RArecaftfé@n outer area of

the disc and which includes 39 WO 2004/ 015708
PCT/ KR2003 teyoperny deésat informatiore area thatisinnhiei daia asea and

N G e A L
I nf ofja¢Btdren; ai¢a that is in the data area and 5

i ncl udes tenporary defect information regardi n% the
recor ded atemporary defedi managesaentdntoraatiomsseatyat is in the

| caderi AL TiRteaEaft AR, ARg3ERuletres ity

and feffdoteBsdefeerPRinageniat afbrrmatiroesanby ithé esdartiingnand/or
used by the recording and/or to reproduci ng apparatus

1o aEbEdUaing appaiRiya e aekgssdheitamppraly idshect infesmatian,
t he defec : ' I ' .
rmnagerer AL A BOteck bR i fhrhafof B B detect

def eglanbgémentbraninciutikis avast fetdrded tampeciry deféut information
tenporary defect informati on area and a | ast recorded
t enplbiahmasdestaecordaddpdhie semparasy Refecd informatiorareaand a

15 r '
i nf ol?%ﬁ{eﬁgﬂdéac{ptéﬁﬁor%gm%ﬁe%[ Zﬂag\%fggﬁ ec al %%gﬁgﬁv\}]hearte\q/ anS last
tshe wabededsinrthedenpdrany defectanadnagermpet iaforovationmarea.
correspondi ng portions of the data area, and,

20. The disc of claim 19, wherein the data is recorded in
recording operations in corresponding portions of the data area, and,
each portion includes a temporary defect information area for the

20  corresponding recording operation.

21. The disc of claim 19, wherein the temporary defect
information in the temporary defect information area includes:
first information regarding a defect in data recorded in a present
25  recording operation, and
second information regarding a defect in data recorded in

previous recording operations.
22. A method of managing a defect in a disc, the disc

30 comprising a data area and at least one of a lead-in area and a lead-out

area, the method comprising:
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each portion includes a tenporary defect information

area for the 20 correspondi ng recordi ng operation. 21.
wab@4a1508 of cl aim 19, wherein the tenporary de€¢E&ER2003/001610

information in the tenporary defect information area

includes: first information regarding a defect in data

recorded in a present 25 recording operation, and

second information regarding a defect in data recorded

in pr evireugrciimgas tﬂémgogmlrd@féﬁthsfgrrﬁétionﬁimﬂt&dmia(ﬁrea defect

managj n efect . in a disc, the disc 30 copprising a

dat dnier@iatian degardingdatadeeoisiecin the datsarsatrayanarecording

Ieadgrg#é- rea, the nethod conprising: 40 WD
2004 t}% PCT/ KR2003/ 001610 recording as tenporary

def ect i nkoordiig as tempolery defect anaeagbrhect inforfratioatin @n

regardi ng da recorded in, the data area, for, ev
Sec dPUIRRANseEk MERECPmERH ol Slion drgaielsgt @enagement

ManggRigakioh THPHERELMY the BmpofAYRRIEENNRIeEbN, the
In 0 t

managenent or mat | area defecCt nanagemen
i nf dempioirary defecthmaaggemenhinforemmnaangadeding in at least one of

i nf t] th def ect t
| nf dhfdeadi aredend iy ern it Feddindne of " the | ead-in
area and dind @slizatén 8f 8 didBredBFdiRg thd fhpariry aBfedt

the disc, recording the tenporary defect o o
ionf dnfosumiationsamd thedempopayarefectghasagemeantisiemation in a

information in a defect managepent . area . formed in at

| cadterarngnaprlent e torPadt 2RIt RbSReife o iR and
23. tAeN®hdredt afegranagi ng a defect in a disc, the disc

15 conprising a data area, the nethod conprising:

recording as nth tenporary defect information in the
cat o o 0% Eihegh BB d §9RHAL D A3RA S
Bperairmerising ef efth dred ahBahédrepasibing data recorded
in the data area agcording to a second recording
oper at i orfecagfirges n™ temporary defect information in the data area
defect information regarding data recorded in the data area according to
a first recording operation, defect information regarding data recorded in
the data area according to a second recording operation, defect
20  information regarding data recorded in the data area according to an
n-1% recording operation, and defect information regarding data recorded
in the data area according to an n™" recording operation;
recording as n™ temporary defect management information in a
temporary defect management information area defect management
25  information for managing the n® temporary defect information, where n is
an integer;
during finalization of the disc, recording the n" temporary defect
information and the n temporary defect management information ina
defect management area.

30
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20 information regarding data recorded in the data

area according to an n-1St recordi ng operation, and
waledoeo1570f or mat i on regardi ng data recorded i PCT/K&2003/001610

data area according to an nth recordi ng operati on;

.recording as nth tenporary defect nmanagenent

information in a tenporary defect managenent

i nformati on area defect managenent 25 information for

managi ng2uhe Mha rhethedrcfrgaite2®ovhéreirtireatengsoranhdefect

Is an integer; during finalizati on of the disc,

r ec BIANAIGMaY lWPFf“ﬁB%@f%ﬁ 7 intt deast ongrfiahigeddA afRa and a
o SRR IR, B 11 i EROg AR BN P R Bufer area

PCTHKRROGIS6001610 24. The met hod of claim 23, wherein
the tenporary defect managenent information area is in
at | east one of a lead-in area and a | ead-out area,

and the bgad- &G‘cﬁ Ag U4iRE n™"
area of the 33‘58@1095 %’w%ﬁf%ﬁ al m(g g :
\/\heteﬁhpoﬁdnyfdem“mforrgamw tomprisés: t enporary def ect

i nformati on ¢ [

onpris recor first data in a
pr edet er ﬁ@‘fﬂé’@"\gﬁrrﬁt g%t@r'ﬂﬁﬁ?rﬁge{]q%ll@”?eéi%ged first data
to det eckl?ﬁflﬂ/ nﬁ 2 ? frstl8ha0b: deté& &t 8fdd8avifg @ defect;

menory in esignating as a defective
iar ea an ataring ind mmgytnhferraab@n fmmes@gnatmgom aclefegiive

t h ddi dat ded
o r erea ap arse o B AESednd ind Befhct Pnf RifKprea in
dat g ich b8&itiBR&AS TR bﬁeaﬂfeeérebfr%vn@{@aéféet

area; 15 repeating the verifying and the storing a

| east oncneccwdtﬂg sasopdaiata in thehpredetermineduait aéhe@tlvmen
the n recordlng operation is to end, reading the

i nf FHRANRVEP®Rr om t he menory and recording the read

15 nf or mat igkedtihgpthedhifjifgBABARY storing at least once with respect to
the second data; and

when the n™ recording operation is to end, reading the information .

from the memory and recording the read information in an n™ temporary

defect information area of the data area.

20
26. The method of claim 25, wherein the recording as the n'
temporary defect information further comprises recording in the n"
temporary defect information area information for designating the n"
temporary defect information area as a defective area.
25

27.  Arecording and/or reproducing apparatus which transfers
data with respect to a disc, the disc including a data area and at least
one of a lead-in area and a lead-out area, the apparatus comprising:

a recording unit that records the data on the data area of the disc

30 according to a recording operation; and
a controlier that controls the recording unit to:
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defect information area of the data area. 20 26. The
nmet hod of claim 25, wherein the recording as the nth

wo esppor1Eny defect information further conpri seBCT/KR2003/001610
recording in the nth tenporary defect information
area information for designating the nth tenporary
defect information area as a defective area. 25 27. A
recordi ng and/ or reproduci ng apparatus which transfers

data with respseirdbe tempbsary defectdnfocmatioh irliivegdatedaviea
area and at least one of a |lead-in a(Lea arc]d a
| eadetost indemaatiomeeaapiing doe dataoraserdehaccdingiar teng

u_ni éeéog@hg@g%?éﬁjosn't he data on the data area of the

di s ording to a recording operation; and a
control | er thescordrisriehpordry defecirmdanagement informatbnio a

2004/ 015708 PCT/ KR2003/ 001610 record a enpor ar

et tRImPAANLARGEC BIANAGeIRNtAHOMN A oA 2tk Betedt AT
re . . _
e s A e ieeAasn St oo nd

managenment i nfesordthe ternporary Hefestprdoungtieie find temporary
management infor%hifon a{iea.defe t .mana

t .
i nf gefast mﬁpqg&m algrmatiomin & tgp@n%gianﬁgpt area that is
| N ol RI ANt 18RS JrREOY tHe 105 IrP AR d tHiele@@llout area,

information and tenporary defect managenent _ o
16 nf or mat inerein the derhpotaryaiefent meanaganeenttintarmagion area is in

fornmed in at |l east one of th ead-in area t

| ond el apef T lapdanatha eng the fead-BuEis & dse
managenent information area is in at |east one of the
| ead-in area and the | ead-out area of the disc. 28. A

r ecor di ng@8and/Aarecorting dndiongepiodacingaPRGTRIS Whishdrassters
o ol SRS o s o8 ioc PRl R g R
15 eagnR W sAE8E-in Hi€a ARAF B SOE AFEY, thE Rparatlus GMtHrtiNg:
unit that records the data in the data area of the .
di sc aceoedording onitithaitreeendsthe datan in eoiajarpgea of the disc
oDe%%E:ci)r%ri]nsd toaﬁr%t through n™ recording operations; and
a controller that controls the recording unit to:
record as n" temporary defect information in the data area
20  defect information regarding the data recorded according to the first
through n™ recording operations;
record as n" temporary defect management information in
a temporary defect management information area defect management
information for managing the n" temporary defect information; and
25 record a last recorded temporary defect information and
temporary defect management information in a defect management
area,

where n is an integer.

30 29.  The recording and/or reproducing apparatus of claim 28,

further comprising:
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a controller that controls the recording unit to:

record as nth tenporary defect information in the data
wW@e@a/01208 def ect i nformati on regardi ng t he datBCT/KR2003/001610

recorded according to the first through nth recording

operations; record as nth tenporary defect nmanagenent

information in a tenporary defect managenent

i nformati on area defect managenment information for

managi ng 4 freadiriduniethztreays thef data reodroledetn the disoparkb

record a | ast recorded tenporary defect information

and temfoM&MP¥ef ect managenent information in a

def ect 2{9& FER co‘?ftr%ﬂerf@?ﬁ\%? nis an integer. 30 29.
ng and/ o

The recor reproduci ng apparatus of claim
28, further cc)mmpnlsshhagecdmr\gllﬁmwrmd@l&ie datain a
PCT/ KR2003/ 00161Q, a reading unit that reads the data
fecredetegRNgde b sc: and a nemory, wherein the

control | er fUszié‘%rthe?Qé&hg'uﬁltttb%e’t@cﬁ@rﬂéﬁé@ KHVilg BQefect on
record the data In a edeterm ned unit, uses the

r eadhengliseoridyt retadlmgaaadweafylrm’é@ neaord@ @afaef ect on the

di sc by reading and. veri f
storesy in theSGE % |rﬁ¥ ﬁ&' %@%tf@%
def @b MRe?dea th <Pn¢|a@é ﬂf@aﬁéﬁuw@@tﬁwef&t bhe aetiesrtarea

and another area 10 having other data recorded after
he having other dgta resondgdatteriheareadraying he dafeat asad
read ae mforma(tjlon fromthe nmenory and controls the
rec #8% ecord the read information in an

nth tenporary r@ﬁ&@%e inféYn@atioR frem tAe eAeoenahd €ontrbls the
recording operation is to end. 15 30. A di;sc for use

wi t regond@ubuit igyreaedd dre regq@# iptRreratign in an n” temporary defect
information area when the n™ recording operation is to end.

15
30. Adisc for use with a recording and/or reproducing
apparatus, the disc comprising: '
a defect management area formed in at least one of a lead-in
area and a lead-out area of the disc and which includes defect
20 management information used by the recording and/or reproducing |
apparatus;
a data area which includes data;
a temporary defect information area in the data area and which
includes temporary defect information regarding the data; and
25 a temporary defect management information area in at least one
of the lead-in area and the lead-out area and which includes temporary
defect management information used by the recording and/or
reproducing apparatus for managing the temporary defect information,
wherein the temporary defect information and the temporary
30  defect management information are recorded again when a disc defect is

detected using a verify-after-write method.
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apparatus, the disc conprising: a defect managenent
area fornmed in at least one of a lead-in area and a

wo e@dooirds area of the di sc and which includes PEt/B&2002001610
managenent information used by the recording and/ or
reproduci ng apparatus; a data area which includes
data; a tenporary defect information area in the data
area and which includes tenporary defect infornation
regardi ng the data and 25 a tenporary defect

f | f th
o PR Bl T cTHioat. W arsine s tepRAtaN@e b s
teﬁnﬁf rn»éuoﬂggrﬁ%eggp %@/&eféafma%@émapvm?&n?a&l&m&e

recordi ng an i Nng appar a or mana
t he resppctivaely agaihaecoideddn rtae tempomyedefecturifermatlon area and

tenp defect .informati on te

o 086 natadseonass nBRC Aieumlion 188 VieD A dirredefoct
a d| t
et g B e e AR TS VB g bty
di scdefécidhtormagion amdethei tampocanyetefectamgndgément information.
i nformati on and the tenporary defect managenent
information are respectively again recorded in the

t enpor ar y3ef epfe HREYFEMiMCID, Misstefthe Pathi& rd &IFREE H Y

def ect managenent informati on area when a disc defect
i0s cr@t:@@hnwopelraﬁ@ns e corespondig porhianstef thedadal aten, and,

h def d th
! emse bR BRUdes 2 deeRtay R oBRaiSR Srodr the .
of Cdo@td§b§ﬂdm\gh@b@rd?ng Bpekion. i s recorded in io

recordi ng operations 1n corresponding portions of the
data area, and, each portion includes a tenporary

cel et g TR Al B CETERNARY aptrt

tshe ihforpation n RS RMtporkdy defeet ibintdtion areBantiogBss ary
defect information area includes: first information

r egar di ng fisstdefosxation regardingsa detasd imdaier rgcatdadaceprding to
Pr esePlesbhif Al ifg WpRFA 0 Ingdnd
second information regarding a defect in data recording according
to a previous recording operation.
20
34.  Adisc for use with a recording and/or reproducing
apparatus, the disc comprising:
a defect management area formed in at least one of a lead-in
area and a lead-out area of the disc and which includes defect
25 management information used by the recording and/or reproducing
apparatus;
a data area which includes data;
a temporary defect information area that is in the data area and
which includes temporary defect information regarding the data in the

30 data area; and
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second information regarding a defect in data

recordi ng according to a previous recording

wopeaatizon. 20 34. A disc for use with a recorPCTIER2003/001610
and/ or reproducing apparatus, the disc conprising: a

def ect managenent area fornmed in at | east one of a

| ead-in area and a | ead-out area of the disc and

whi ch includes defect 25 managenent infornmation used

by the r %%hfﬁdﬁﬂla/aﬁfé@tfméﬁ@g@ﬂéﬁi inBorn@dtiony aledsthafisdata
area whi ch incl udes dat a; nporary def ect

ate
i nf eashonewidheleadhiniares, the lead-Aesearand an@utstaren of the

s S SR RENOEE 1 botdly e (R AEAR Bhidfion used
PCThikRa8 B diaibeldhd/er teprpducing apgparaitis taegesseihe temporary

information area that is in at |east one of the
5 eadefastinnfeemation | ead- out area, and an outer area of

the di Sﬁ\{h%?%’ whi ch includes tenporary defect
managene '%for mat i on used by the recordi ng and/ or

reproduci ng appastaiedsrdedl regRTary defeteimfornation that was last
defect information, wherein; _a |ast recorded

t empRAQIFGd iR thectemparanndeieshinformatipisaneasind a &g raeerded
N SRBRIP Al i Rfdm LAIRfOTRYBA tRAGRaS MLt fecdtabd in the.

reco enporary ct managenent | ormat1 on at

19as téraporarg cefatt inamagemeentdinfoemationrayea efeagain recorded in
managenent i nformation area are agai.n recorded in  the
def@&dﬁﬁ%wm@@r@%ﬂpﬁﬁggmﬁ th&‘t‘i’f&ﬁe ISG, jnd

di sc, and thetl’i(?f&?ﬂ%@rr fefeetinf %%Wéh@%@f&nb&%wgefect
tenporary defec nagenent I nformation are recorde
againmanagemnaitheforinatipomae yectetied agaimincanaiheotensparary defect

and  t he tenporar fect nmana nt i nformation _are
5 ISFEENOY EIgE S die EropaiEnBPECt MG dOTDRgn area.
15 e r¥&tddiive Rl WhBn W dit€ defBt 0detected using the verify-after-write

method.

35. A method of managing a defect in a disc, the disc
comprising a data area and at least one of a lead-in area and a lead-out
20 area, the method comprising:
recording as temporary defect information in the data area defect
information regarding data recorded in the data area for every recording
operation;
recording temporary defect management information for
25  managing the temporary defect information in a temporary defect
management information area formed in at least one of the lead-in area
and the lead-out area; and
performing a verify-after-write method on at least one of the
temporary defect information and the temporary defect management

30 information and, if a disc defect is detected using the verify-after-write
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35. A nethod of nmanaging a defect in a disc, the disc

conprising a data area and at | east one of a lead-in
wae@a/ostas a | ead-out 20 area, the nethod conpPCEHKRQ003/001610

recording as tenporary defect information in the data

area defect information regarding data recorded in

the data area for every recording operation;

recordi ng tenporary defect managenent information for

25 pRfag, rgaihrdording tiae Yerdpdery defdatimfatrnation and the
tenporary defect rmanagenent i nformati on area forned

in parast defest aranepeMeskNforNaliy  and the | ead- out
area; and performing a verify-after-wite nethod on at

| east one of the tenporary defect information and the

t enpor ar g6 def Tae methed efeidim 3) windreimtiiel disc aonhprisés doth a

di sc defect is detected usi the vepjify-after-wite .
536 B0 GIAA BrgPHETP RATD SRR Tiskie SamELisas foSording
rec : t
t or5riePipdrdf AERECR RN 4ie R TR bA ISR Kiahagemen
et infetnadtionl iai ad@ct mamagementared ficthedepdiis esedand imthe
5 lead in and a | ead out area, and the nethod further
consed<d4 3'88ording the tenporary defect information

and the tenporary defect nanagenent information in a

def ect managenent area in the lead-in area and in the

16 ead- out 3@r eaThé0néthod Tielaiet I dvingrein tienpaiorning tiee n

the performng the, verify-after-wite t
conpPTetayiits PebeH IR HAlh bR Fjgast one of the
t eMpeha6ard BEREY iNfOFRAREH hAM v tbrhBeran HBRIcR Martffertdnt
managenment” information in the tenporary defect

i nf onfoenation inrtbe tamporary defegidntarpatigeesed aptdihg dermperary

i delet aehaRsT o TORDAlioh BFH o data arca and at
jbeast one of a lead-in area and a | ead-out area, the
met hod conpri si ng: . _

38. A method of managing a defect in a disc, the disc
comprising a data area and at least one of a lead-in area and a lead-out
area, the method comprising:

recording as n' temporary defect information in the data area

20 defect information regarding data recorded in the data area according to
a first recording operation, defect information regarding data recorded in
the data area according to a second recording operation, defect
information regarding data recorded in the data area according to an
n-1% recording operation, and defect information regarding data recorded

25 in the data area according to an n" recording operation;

recording defect management information for managing the n™"
temporary defect information as n'" temporary defect management
information in a temporary defect management information area of the
disc; and

30 performing a verify-after-write method on at least one of the n'

temporary defect information and the n" temporary defect management
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recording as nth tenporary defect information in the
data area 20 defect information regarding data

wo ewaotlsds i n t he data area according to a firBCT/KR2003/001610
recordi ng operation, defect information regardi ng data
recorded in the data area according to a second
recordi ng operation, defect information regarding
data recorded in the data area according to an n-1St

r ecigfsthiionrsicditif @ discaiusfectes eletedted acoatdimmto thgar di ng
data recaorded 25 in the data area @é{:qg ing to n nt h
r ecerrifyaitespErameACdr agdp e sy ding rrgeﬁag%r efec

i nf. 2}

o EIEAER 41 1 S o b RArRA ek iion

I nf or mat wherein neistagniptegery def ect nmanagenent
informati on area of the disc; and 30 performng a
verify-after-wite nethod on at |east one of the nth

t enpor ar yq def RL m%ga%%m{%cl*ghhgr &g,h tisgor ary

def ect rranagerrent 708 PCT KR2003/ 001610
i nf or mat dorngfidalization afitse ditef eatordingdetast teaprded temporary

di to th f ft ite meth
e cploch TORBAURT ARG B GO P B TIRE| G aHament
the|n%ﬂ?nétﬁim9ré‘8¥fe%€ﬁ%ﬁfag€ﬁ@ﬂ%'?@é‘t I nformat i on,

wherern n 1s an 1nteger. 5 39. The nethod of claim 38,
16 urt her conpri si ng during finalization of the disc,

{ﬁ?Si Tt fon LABe mehen G Whsheit RSy toming the
RO EAHor-wite MU YD TSI FedBORGRARBASIIRAGT the pth

rreth of clai'm 38, erein the perform ng
t hetemponafydafetoémfwma‘@mmd\ﬁlﬁ pokgNpekesy dgiaql management

o BioRRRt e TREPREA cape A malipTRrea o afEiddiporary
14 nf gerget hidhddgenidift information vréef ect information area

or the tenporary 15 defect nanagenent information
area. 41. The nethod of claim 38, wherein the

recordi 3125 e r%{ﬁod of claim 38, wherein the recording as the n"
temporary defect information comprises:
recording first data in a predetermined unit;
20 verifying the recorded first data to detect an area having a defect;
storing in a memory information for designating as a defective
area an area including the area having the defect and another area in
which additional data recorded after the area having the defect;
recording second data in the predetermined unit after the
25 defective area;
repeating the verifying and the storing at least once with respect to
the second data; and
when the n" recording operation is to end, reading the information
 from the memory and recording the read information in an n™ temporary

30 defect information area of the data area.

48



tenporary defect information conprises: recording
first data in a predetermned unit; 20 verifying the

WO ewentsos fi rst data to detect an area havi ng BCOBER2@B/001610
storing in a nenory information for designating as a
defective area an area including the area having the
defect and another area in which additional data
recorded after the area having the defect; recording
second daia i Theheethoddstolim 4 dvhwrietn thiet recotdieg agshe n'
defecti ve area,; ﬂggeating the verif

yi ng_and. t he th
st otarmrprary fetest Iferaatign firthes ﬁ@[ﬂpf%ss 9‘??@%5&‘8486 n
dat g, i ' Bhabl 88sigRatify Bidn™
r eagelrwg&%ﬁ)z’@%{: gpﬁ%ﬁ%ﬁwﬁ%ﬁbﬁﬁ%mr y aﬂg ?e’?:)%r di lir]1g
t hetgrapetairy tiefathiriformatioraareat & acigfectyeyaredo def ect
informati on- "area of the data area. 48 WO 2004/ 015708
PCT/ KR2003/ 001610 42. The nethod of claim4l, wherein
the recoydi ng pSroRUKingepisraiuaifor 0B wath a
further %ghprﬁg%ggmég%ﬂgtﬁg In theI %th temporary
def dizt, thef disoebmprising=a datd araseand at least aae ofj adeaddn area

the nth tgr@grarg/ gef ect information area as a

def 8Bfja/lgagrl arg 4t ?&}Qp@é%taﬁdﬁoﬂbq@m-or repr oduci ng
appar at ug e rdisgreddify anit Yhiéh rddordgliat 6®amntictiregdadata
data area and at | east”  one of a lead-in area and a

10 eafronutheadata, areb of dppdisat asdconpri si ng: a
recor di ng/re di"n? Eqni t which records data on and/ or
reads daPLOMBIEFWNGY e data area of the disc: and a

control | er whicgRtroRaREreESdiMtfreadiny dhibtl retaed ag temporary
to record as tenporary defect information in the data

area def defedtiformationin thegdataiarga defrat infarmatier sperrding

in the dat rrea accordi ' .
oper at | oNatiAle Seifana Bk tietEg AP gt s recoring
j5ecord agyplepdtReN, ahy

controls the recording/reading unit to record as temporary

h

defect management information in a temporary defect management
information area defect management information for managing the
temporary defect information, the temporary defect management

20 information area being in at least one of the lead-in area and the lead-out
area,

performs a verify-after-write method on at least one of the

temporary defect information and the temporary defect management
information; and

25 controls the recording/reading unit to again record the at
least one of the temporary defect information and the temporary defect
management information on which the verify-after-write method was
performed when a disc defect is detected using the verify-after-write
method.

30
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def ect managenent information in a tenporary defect
managenent informati on area defect nanagenent

WO pdoaonEds on f or managi ng the tenporary def ecPCT/KR2003/001610
i nformati on, the tenporary defect managenent 20
information area being in at |east one of the lead-in
area and the | ead-out area, perforns a
verify-after-wite nethod on at | east one of the
t enpor ar y4def éftte liambodlngﬁaindmraeﬁrddmmrtgeammratus gedlaiph 43,

f d |
e SR e chHGTah o ties CagupR tﬁ%gé&grdfwéreadmg uaiéfo record
one ok térﬂﬁglgfg?t%f@d'ﬂnfg%gﬁén bﬁ&? r"ﬁﬁafé}gn foct m. Crﬁg?rﬁlgnt

tenporary managenent I n
ver iififprragitien ageirt ie thetémporay defestfimfomadtiom emeal oditee

defect is de cted usi the verify-after-w . )
ot RGRIPORYY Si5T84b DaRAd e B PRt AI08 Misbin diga defect is
Theore@g&égllugg@ﬂ \;yr,fy_grt Wf tagpar at us of claim

t

43, wherein cont rol urt er controls the
recording/reading unit to record the tenporary defect

i nformatian a dte def ect, nana

| or mat 40h adafarorAInBIARt, & BB I e R R a1 o s @
ar egyisy, tﬁé‘&s’é r?g? ¥ difh efda Eﬁ@%@ﬁé%‘ﬁbnb@fcﬁ IEBHLIR Brea
area when the disc defect is detected using the

10er iang-aateadrowirares, thet dprarais., compmﬁm di ng/ and or

reproduci ar at for us c. the disc
conpr 1 51 fyesOfRa BhitinaClegif daiale the afirarss Suefifho to
ar ealrstttﬁro@mh il ferfldipdlopdirgibns: BAdappar at us

conpri si ng: recordihg unit that records data in the

data ared mmll@rﬂgatto first through nth recording

recordi ng. un ot B feordha e sERbIAP B belfiporapy defect
1 nf Qifgrrhaten imthiehgatd airea detsct debenation fFeyardingthe data
regarding the data recorded accopding to the first

t hr 6%qfdﬁti [Rceeebng i theotbist Breugiz n recordmg opera‘uons
controls the recording unit to record as n' temporary defect

management information in a temporary defect management information
area defect management information for managing the n™ temporary
20  defect information;
performs a verify-after-write method on at least one of the
n™ temporary defect information and the n™ temporary defect
management information; and
controls the recording unit to again record the at least one of
25 then® temporary defect information and the n™ temporary defect
management information on which the verify-after-write method was
performed when a disc defect is detected using the verify-after-write
method,
wherein n is an integer.

30
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controls the recording unit to record as nth tenporary

defect nmanagenent information in a tenporary defect
woremwagestesit | nformati on area defect managenenPCT/KR2003/001610

information for managing the nth tenporary 20 defect

information; perforns a verify-after-wite nmethod on

at |l east one of the nth tenporary defect information

and the nth tenporary defect managenent information;

and cont 46l s (e reeording/agd wniréptodusya apparatusdoft diginad s,

| east one of 25 the nth tenporary defect information h

and wf}%e'ﬁtthetceﬁﬁehgwﬁb@f BRIl ARG gesRinG Wit Rneacophthe '

on f e Ab L ek —Whit f

ahetapdrary Sekeet intorBaleh 2HUAE o LA erlEl iahEGEment

ver irifgrraatiar inwhiet tempoeahyodifeothiafarmationi asearandrthegemporary

30 50 2004/ 015708, PCT/ KR2003/ 001610 .46., Th .

P ecéﬁ&\%@%}ﬁﬂ%efﬂféﬂf%ﬁﬁ@m Grappeshecidvely: vhed) ﬁ\%@?c defect

whetrehbchgy control ler further controls the recording

unit to record the nth tenporary defect information
and the nth tenporary defect managenent infornmation

e S el ot By i 4,
res mér\’&irﬁprié’mg B &Bﬁ\dﬂ%{,%ﬂd\ﬁﬁéﬁn tHeScolaFSIer fghthdy? -

~ The recording/and or reproducing apparatus of claim
145,  f ur chetrolsdhprresondingunit imragoratie daterisianpragetermined

ool arkrealb #1d veriedfBrecuinl ot f fe el n ditee riino =
ver idef&s; t he recorded data to detect an area having a

defect; stores in the menory information for .
desi gnat istayeadn thelatesaennieformeation for designating aripsigfestive

area havin : s [ ' :
adarrTo o ah oG She Mk AAThEThe AR dla At figa in
1gef @@ich anditibrargathlie résdraedaticpthd aea Hdvingrtnedgfeaticand
controls the recordi ng{_ ]
reads the information from the memory and controls the recording
unit to record the read information in an n™ temporary defect information

area of the data area when the n™ recording operation is to end.

20 48. A method of managing defects in data recorded on a disc,
the disc comprising a data area, the method comprising:
reviewing recorded data to detect a defect in the data recorded in
the data area; and
recording defect information related to the defect in the recorded

25 data as first temporary defect information in the data area of the disc.

49. The method of claim 48, wherein the disc comprises a write
once disc having a property which prevents, after the data is recorded on

an area of the disc, new data from being written to the area of the disc.

30
50. The method of 49, further comprising:
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unit to record the read information in an nth

tenporary defect information area of the data area
wob@n/o1d1es nth recordi ng operation is to end. 2BCHER2083/001610

met hod of managi ng defects in data recorded on a disc,

the disc conprising a data area, the nethod

conprising: review ng recorded data to detect a defect

in the data recorded in the data area; and recording

def ect i méoontirtg wextrd=fectdnformation regdnding amothree defect in next

recorde 25 data as first tenporary defect .

|t Seralded At opraecant 1o BPRt Y Eefie oG natign in fip.data area.
nmet hod of claim48, wherein the disc conprises a wite
once disc having a property which prevents, after the
data is ridcor dew mthcuilow(iacudhet bemgrising again gegarding the

the Teatantboserviasite RartptBh i e ik YedepnEimation so as
20044 QLSRR ded REH 11230 AMbArar eRdestiinfbrieibndef ect

i nformation regardi ng anot her deféct in next recorded
data as second tenporary defect information in the

data are 5 The ner . conpri sing
again r ea’c‘:i%'di nlrdqec Wgtﬁ% gf?%’ﬁh{tgg{)g&glwgﬁgf ect

i nf or mat ir@&omiﬁq;nfa‘h%\g@ﬁﬁnt iebeaatiom feyaraingthe secagledtdefect
be included with the second tenporary defect

ionf dnfggmatian isene The InpdHvares and a lpacons ared Rpinesdisg:
Fccor dea WRBRTTE e fPed IRtk BERie T g g apoa and

ar eghamshd@olea@dout area of the disc, wherein the
data area is di sposed between the |ead-in area and
the | ead-out area. 53. The nmethod of 52, further

compri sings | STHERRAGLAGr B Xfrfigh E5ipliBfel Mt | on

regar di ng  dno I'm next ecorded data as
second t epordiiy ndef defect infornatiphaeganind endtites defedt ;in next
recordi ng next nmanagenent i nforpyti anp(rgrer%?lr di.n

t
nextreeg a st sond e BPRERTY SIeTeH '8 Of‘H'é%T‘%agt-q @rea,
area and LAg, |igafeQUhandh&meht infdiPndtiottregahding the next

recorded defect information in one of the lead-in area and the iead-out

area of the disc; and
20 again recording the first temporary defect information with the next

defect information so as to be included with the second temporary defect

information.

54. The method of 49, wherein the reviewing the recorded data
25  comprises verifying the recorded data to provide a verification result, and
the recording the defect information is performed after the verification

result.

55. The method of 54, wherein the verifying the recorded data
30 comprises storing the verification result in a memory other than the disc,

and the recording the defect information comprises recalling the
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20 again recording the first tenporary defect

information with the next defect information so as to
wheookioci7ogled with the second tenporary defect PCT/KR2003/001610

information. 54. The nethod of 49, wherein the

review ng the recorded data 25 conprises verifying

the recorded data to provide a verification result,

and the recording the defect information is perforned

af t gerifitatiorerastilt dan the meesaerytio beSrecdrdediatthedirst tebvporary
wherein the verifying the recorded data 30 conprises

st oFETRFLIMOHRNPR cation result in a menory other than
the disc, and the recording the defect information

conprises recalling the 52 WD 2004/ 015708

PCT/ KR20G8/ 00 Tde0methed 6fi 4% twhereinethel disd insihddsea spamr grea
to be recorded i he first te ar, defect .

F ot O AfiGh 16 g delestea, ARt thE MRS i ierisns

i ncl udes jananaligwiifhe recbficatdihthiifdichRs!hat #rlra igfRAdefect

and the nethod furtther conprises: if the review ng the

r ec i thedretarded daliac se-eacarting thageeondedtdata degasitiamwithin
the,recorded data, re-recording the recorded data in a

posi1§ 8RN #Pn@¥he spare area; and the recording the

def ect | HhOr&RIrHRG the Idefedt iFOFRRLIGIE furkiRiUdihpiised Rcording

information indicating the position of the re-recorded
iglat infarmation insicatingdhe poséion afthe Tedeerrdrddlada wWithin the

56, vthergien. the recorded data is recorded in a unit

in tR& 93t area, is the defect does not occur in all

portions of the data area corresponding to the unit

of the recorded data, and the re-recorded data is

re-recor &d adhenvethed ofi ainhebswheeidr ea. 58. The

met hod o ' rej £ L Sses
20 59 of " raed ual s "Bty A R A g T
15et hod ofthe Hafdbt ddes WoebetuY ih ladl mptdes of #e dstaresent
at an end of the data area of the disc.

corresponding to the unit of the recorded data, and

the re-recorded data is re-recorded as the unit in the spare area.

58. The method of claim 57, wherein the spare area comprises

20 5% of an entire data capacity of the disc.

59. The method of claim 57, wherein the spare area is present

at an end of the data area of the disc.

25 60. The method of 49, whérein the recording the defect
information comprises including in the first temporary defect information
a position of the defect and a position of the temporary defect

information.

30 61. The method of 60, further comprising:
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25 60. The nethod of 49, wherein the recording the
defect information conprises including in the first
wo esppor1Eny defect information a position of tPEeT/EB2@31001610
: and a position of the tenporary defect information. '

30 61. The nethod of 60, further conprising: 53 WO
2004/ 015708 PCT/ KR2003/ 001610 recordi ng next defect

i nformati on regardi ng anot her defect in next recorded
data as rewediflgtrsxpdefecy irdefmation régardiagi another défect in next
data area, the next defect information includin

posracosded fataas aReRIMbICraRPIEEY detgst iferpatiqn in e?p@gf@ area,
" echirehidtiacrifibihallBn idIingTa POSHSPEPHE SndtREPABRIY
and ag g the first

defect T nformation; al n“recordin
t engetegtad hetheatiext daordad idata and la pdsitioreat thedsfonnd
information sp as to be included with the second

ienﬁiﬁﬁ@@_rﬂéﬁ@&t "?fpﬁf'%tl‘%tq"@n. 10 62. The met hod of
48, wher ?Hgint . Eomiﬁé:tﬁeai)gc %?ﬁ@rar\?ﬁefe@?ﬁﬁaﬁﬁm gﬁth‘lﬁe next

wherein ISC 1S a e nmethod of 48,
whedefett irffernatian §s aa tawbietincladed wditsihie sesondtemposnary defect
storage capacity at or above 10 gi gabytes. 65. The

met m&?t‘cg‘e, wherein the disc is a wite once disc
having a storage capacity at or above 20 gi gabytes. 20
66. A recording and/ or reproduci ng apparatus for use
with a 6Rsc, Theaneihed afctdvhsrein thedisaisaa €8-Rt he
apparatus conprising: a recording/reading unit to

record data in a data area of the disc and to read

the recogded qRbanbihem ditg, diteinahe ds¢RM DUYD-R, to
control the recording/reading unit to detect a defect

25 in the recorded data in the data area of the disc,

and to regord_defec I i ing. 1.

in the rggord edgggogsoq‘f%,qugﬁlptbggﬁéglsoagp@% ofiEé B
15 Nf ARORGI P8tordyd Bapatatyatasrebovt t0gigebgtes. wherein the

di sc conmprises a wite-once disc Ich prevents, once

dat a is_ recorded in an area of the disc, other data
from bei 8. The method of 48, wherein the disc is a write once disc

having a storage capacity at or above 20 gigabytes.

20 66. A recording and/or reproducing apparatus for use with a
disc, the disc comprising a data area, the apparatus comprising:
a recording/reading unit to record data in a data area of the disc
and to read the recorded data from the disc; and
a controller to control the recording/reading unit to detect a defect
25  in the recorded data in the data area of the disc, and to record defect
information regarding the defect in the recorded data as first temporary
defect information in the data area of the disc,
wherein the disc comprises a write-once disc which prevents,
once data is recorded in an area of the disc, other data from being

30  written to the area of the disc.
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30 witten to the area of the disc. 54 WO 2004/ 015708

PCT/ KR2003/ 001610 67. The apparatus of claim 66,
wob@me1310g he controller further controls the PCT/KR2003/001610

recording/reading unit to record next defect

informati on regarding another defect in a next

recorded data as second tenporary defect information

in the data area. 5 68. The apparatus of claim 67,

wher ei n 6fe cdherappaeatuswftdem 6@ ombereirsthieheontroller further

recordjng/reading.unit to agajn record the fjrst ,

t onBORPS thadeeatinalieading WhIQFacRTd ReXtRstectibiormation

i nf ' j i t SN

{ onfedattlrRfangPabBobih & Rextearal data dEsstifimporary
cl adefeds infahreattomirnt the dadatared.l er further controls the

recording/reading unit to record nanagenent
Pnformation regarding the recorded defect information

in one opga | q3@-dhALRR GFidhim 67 SAler@it tHY eentrdilek Rerther

disc, 15 wherein the data area is disposed between the
| eadontiolsribe recardingieadingiunitito again.regord thediraipiemparasy

f claim ) I h | h ,
* he CPERS P B A ah A BRERe RoeCh s Tormadliai e 2o G BB e
i nf QlitfBthe & coREAEMbBERrPRIEfedtesoratodat a as second
tenporary defect inforimtion in the data area; record

Ipext managenent information regardi ng the next

recorded . defect informati . . -
area and 6t9he ﬁg’a?o@%{ﬁ?ag&eéfdg?'h{] ﬁ@’\ﬁ}aé’ﬂ;%ﬁ; ngn%&?go'[aegé‘f%her
r eceoftrblRehbiresdrdiryireeidiiy unie tefcord htmafententunfoamiatien
next defect infornation so as to be included with the

sec tegardingohedegowisdedalect infasmationdn ong1of arlead-in area and a
appar clAaj wherein the controller reviews

30 ?@-ﬁg&%{e&éﬂhgﬁ y verifying the recorded data to
1Brovi de ayhegeinfthealdt®area is disposed between the lead-in area and

the lead-out area.

70.  The apparatus of claim 69, wherein the controller further
controls the recording/reading unit to:
20 record next defect information regarding next recorded data as
second temporary defect information in the data area;
record next management information regarding the next recorded
defect information in one of the lead-in area and the lead-out area of the
disc; and
25 again record the first temporary defect information with the next
defect information so as to be included with the second temporary defect

information.

71. The apparatus of claim 66, wherein the controller reviews

30 the recorded data by verifying the recorded data to provide a verification
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55 WD 2004/ 015708 PCT/ KR2003/ 001610 result, and
further controls the recording/reading unit to record

wo b@4defrexct i nformation after the verificati oPCT/ER2003/001610
is provided. 72. The apparatus of claim 71, further
conprising a nenory 5 controlled by the controller,
wherein the verifying the recorded data conprises
storing the verification result in the nenory, and the
contesllf, @end fuethal tenttdie tisd mroeddingfreadiogtundniorresatd the defect
fromthe nmeno 0 be_recorded. i.n the first tenporar
def BFOrMaHQH ﬁﬁ%‘i T&)\‘?.VGI@C?@‘?“ W'Hﬁﬁé‘?‘ﬁ&é@' of clai m 66, d
wherein the disc includes a spare area in addition to
the data area, and the controller further controls
t he recof@i ng/Mheaabpayatwsidf daim 71, furtbeecomptisivgde frexnory

in the recorded data, re-record the recprded data, in

& peenirple R £ RoRAYIespberel e verifyngdhe recqyid data

| nf ahRYrise8 stdlidd el drficaliGiRAYLM M tRE hesrhoky) BAETRE IcBRtroller
indicating the I's position of the re-recorded data

r ec cechils the tstonedtvesifisalinreresuidrom tide nMieorypipdrearanorded in

claim 73, .wherein:, the.recorded data is recorded in a
uni %hqﬁrs{titl%rnaggagygleteé:?lnfgﬂga ‘ect does not occur in

all portions of the data area 20 corresponding to the
unit of the recorded data, and the controller further
1eont rol s 78he rlderpfiatgiuseidiaig 66 wherein the dise dreludesa

oF Boa 8% Mol 1 Re B0 Brdl M (oo BR8N Bl
contﬁ@técdraiﬁggégerngi UHI toc #dhére ivihé defectlin Brateeordedlata,

an entire da capacity of the disc to be the spare
ar ese-re@rdihe repydeddaéa b7 a positipnedthingke spare area, and to

it Tt ThiartalSin 1R efs! futoqral PR MiBPhafifiggfbating the

15 nf PHBRIbhAT the POSbddraad efatd hecoli¢éd alithimtheaspzreidrean of
the first tenporary defect information. 56 WO
2004/ 015708 PCT/ KR2003/ 001610 77. The apparatus of

clai m 767 phergldn, S06 GRUA Pk 3 WAL REH:

the recorded data is recorded in a unit in the data area,

the defect does not occur in all portions of the data area
20 corresponding to the unit of the recorded data, and

the controller further controls the recording/reading unit to

re-record the data as the unit in the spare area.

75.  The apparatus of claim 66, wherein the controller further
25 controls the recording/reading unit to allocate 5% of an entire data

capacity of the disc to be the spare area.

76. The apparatus of claim 66, wherein the controller further
controls the recording/reading unit to include in the first temporary defect
30  information a position of the defect and a position of the first temporary

defect information.
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controls the recording/reading unit to: record next

defect information regardi ng next recorded data as 5
wge@antsToenporary defect information in the dap@EI/&ER2@3/001610

the next defect information including a position of

anot her defect detected in the next recorded data and

a position of the second tenporary defect information;

and again record the first tenporary defect

information with the next io defect information so as

to be includ ith th d def ect
e o sSSP 1 BRE eL e rner
thecélh{rélg th& TR Al /ggﬁﬁgurgt .ormation is recorded on

t he SC conpri sing one R and a 15 DVD-R 79.
The apparedard neikt defsichindérmatioer rigarding nieixt secaréeg date §s

defect pformatiqn_i s, recorded. t di sc .having .a

St opsgend ey Arresk USSR nghs dpla préd. haeghobrect
Theirﬁ@ﬁﬁét‘?&rﬁﬁlcﬁfdiﬁé g!ﬂBs?an IotheY ddteceadfetfid Brthe next
controls the recording/reading unit to copy the )

r ecozateded idata and mpposilion oithectecondtempearanyrddfeeiintaimation;

dat a grea to a di sk managenent area of the disk. 25
81. @R%conput er readabl e medi um encoded with

| nstruct iagﬁﬁ feRbrd R firaf fén@@n"@éﬂé@ﬂirﬁ’érmﬁm@vﬂﬁ the next
defects on a disc perfornmed by a conputer, the nethod

10 nc deftctipforreaiiewsa @srte beriveludedwith thessenond temaerary defect
the.disc to detect a defect in the recorded data; and

30 IEREPHAY defect information related to the defect

as first tenporary defect information in the data

area of the disc. 57 WD 2004/ 015708 PCT/ KR2003/ 001610

82. The d@8npliherappasaispiof clasmi Gfimwitereinding fisst tetraranndefect

or cihiitatich B aEcblBf o8 DR ofe SRS oY g

1ithepl/3R. new data frombeing witten to the

79. The apparatus of claim 66, wherein the first temporary defect
information is recorded on the disc having a storage capacity in excess
of 20 gigabytes.

20

80. The apparatus of claim 66, wherein the controlier controis

the recording/reading unit to copy the recorded first temporary defect

information from the data area to a disk management area of the disk.

25 81. A computer readable medium encoded with instructions for
performing a method of managing defects on a disc performed by a
computer, the method including:

reviewing recorded data in a data area of the disc to detect a
defect in the recorded data; and

30 recording defect information related to the defect as first

temporary defect information in the data area of the disc.
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5 area of the disc. 83. The conputer readable nmedi um
of claim8l, wherein the nethod further conpri ses:

w0 e@andi7ngy next defect information regardi ng amOL/R&2003/001610
defect in next (o0 recorded data as second tenporary
defect information in the data area. 84. The conputer
readabl e nedi um of cl ai m 83, wherein the nethod
further conprises again recording the first tenporary
defect information with the next defect information

so as to be included with the 15 second te ar
def ect i BRor mahP&@MpHer raadablmpied ,Og ng rﬂé@%@fﬂ the
O B AT M T AT o

r ecy dedrdizf @t tn #aiofitles distj newidata frenobemg wetlen to the
area and a | ead-out area of the disc, wherein the

Hat ared ebthedigh-sposed bet ween t he | ead-in area and

the | ead-out area. 86. The conputer readable nmedi um of
clai m 85, wherein the 25 nmethod further conprises:

r ecor di n§3nexTheedoamputenfeadaile nediwgaf diaig Shoviheein the
def ect next recorded data as second tenporary

def a&th?%fwﬁ?\%m%w.ﬁ%st he data area; recording next

rranagerrep‘%cdraf A defedt ﬁﬁ@ﬁﬁéf’&n Fé’@j%rﬂ%taﬁcﬁﬁé’rf deict | tin, next

def ect orna ion in one *of ead-I'n area and

10 eadecnrted Bataas seodbnd tempdracy dafed:t Fdonatkmoiy mgaimg area.
PCT/ KR2003/ 001610 again recording the first tenporary
defect information with the next defect infornmation so

as to begyncl q‘ﬁ%%d%T;SJ’teF Fesa e e di ARG 8 f\elérein the
i nformation. he conputer readable medi um of

cI aimetBad fudikeratompriges agaim mofglngﬁberf@etdemraafc defect

vor Mipgaatwitadh? Rk fereBl Rl of e Badidded wit the

15r 22 géa@ﬁd finpSrarpaEfcet Memdtic. the verification
85. The computer readable medium of claim 81, wherein the
method further comprises:
recording management information regarding the recorded defect
20 information in one of a lead-in area and a lead-out area of the disc,
wherein the data area is disposed between the lead-in area and

the lead-out area.

86. The computer readable medium of claim 85, wherein the
25 method further comprises:
recording next defect information regarding another defect in next
recorded data as second temporary defect information in the data area;
recording next management information regarding the next
recorded defect information in one 'of the lead-in area and the lead-out

30 area of the disc; and
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10 88. The conputer readabl e nedi um of claim 87,

wherein the verifying the recorded data conprises
w@t@riongog he verification result in a nenory BCHER2003/001610

than the disc, and the recording the defect

information conprises recalling the verification

result fromthe nenory to be recorded in the first

tenporary defect information. 15 89. The conputer

r eadabl eageidirenowding thes finsBamperanedefech inforraatipruwith the next

S R B M A g o

furth orises: if the reviewng the recorded data
|nd| cates 1at there is the defect 20 in the recorded
data, re- recordi ng the recorded data in a position

wi thin e spare ar e

1 nf or mat %’2 PW@W%@%%@@@% g{co Qj %'Wr qrrlgrf'(?%nn the
| nd{ GAsWiIng thBQe@@r%i'eH' dita @bniphiees e/enamg ﬂm:lred;at-@ed\data to
the sparé area. 90. The conputer readabl e

of praide 89/en\fm@1ﬂcm results 1B 66 RAAINGI0G eLes dGiorgRon i
- BeftOiet Bkl s ReRBR 1 E. cor  eapondi ng to-the
_unlt of the recorded dat_a _and 30 the re-recorded data
12004/ 522%85‘13%1%?@335@235&@& & Gedimol THIGL BB where the
fur SRAN GRS 4EbRled S TarbristBSiing 1Py Scatp rosut n 2

an eRdrhbsy otther tharathecdisy, am‘d theeredosting theodefethimformation
eint

comput er readabl e medi um of, cl ai
r ec@ﬂmnﬁ@eﬁ Kecailing the veyfiisatigniresH %gﬁm%e@emp&y E%Pﬁg
o7 SREehdh i AR ARAY bRt o b L
15nf ormati on. 10 93. The conputer readabl e nedi um of
claim 92, 89\merTehlencc§rp1puter readable medium of claim 87, wherein the
method further comprises, wherein the disc includes a spare area in
addition to the data area, and the method further comprises:
if the reviewing the recorded data indicates that there is the defect
20 in the recorded data, re-recording the recorded data in a position within
the spare area; and
the recording the defect information further comprises recording
information indicating the position of the re-recorded data within the
spare area.
25
90. The computer readable medium of claim 89, wherein:
the recorded data is recorded in a unit in the data a'rea,
the defect does not occur in all portions of the data area
corresponding to the unit of the recorded data, and

30 the re-recorded data is re-recorded as the unit in the spare area.
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met hod further conprises: recordi ng next defect
i nformati on regardi ng anot her defect in next recorded

waolaia/oasosecond tenporary defect information i PCT/K&2003/001610

data area, the next defect information including a
position of the another defect 15 detected in the next
recorded data and a position of the second tenporary
defect information; and again recording the first

t enpor ar YOtlef ethe tomputestreadabletnedinm ekxiaim §8; wiherein the

+erbray e BSmieds AlprliS S eishdrRBrag 3R Brpn entir

r eadhih @ apreityof e dib@i m 81, wherein the nethod
further includes copying the recorded first tenporary

def ect |nforrrat|on fromthe data area to a defect

nanagemne e ,
Peadabl e %PO%'E@ e&}ré%da@lgerﬁgdlhﬂfﬁfe&ggﬁ%br thetr%m the
r ec%dﬁﬂjlfﬁg ﬂfé déi%?ﬁpmf@rm’atﬁﬁf eathpiisdsoinaaidireninf merﬁrs‘he
data area to the defect managenent area of the dis¢

occUemppianeiact infarmationta awﬁ%eé&tse defest ang agprsiian of
dat a}n%q&q@tga%gbc{e%&r gf:o‘ijm%ﬂ hhe disc. 30 96. The

conp umeor aim 94, wherein the
disc is a wite once disc. 60 WD 2004/ 015708

PCT/ KR2003/ 001610 97. A starage di um f or e Wth
Yecor di ngg%nd/-[)rﬂe F@W&Fﬁfd‘@ﬁ@aﬂﬁ n&'ﬁﬂ%g% ?'ﬁ@“@d \ﬂﬁrem%he

egﬁhbﬁid&@m@eﬁgﬁ{p g | ayer which conprises a

-T'n area, a a area, and 5 a |lead-out area; a
t enpor ar yregefding nerf defeet infornatioa regatdieg dabthexrdedectria next

}A@mcfgpal $R udes t%@ e;rg(? f%%{lﬁfg{mn’gtlgg in ﬁh%tdata area,
| easthe d%f?cft ot oRidhiy 8Tbslilth SR ithélf @ffect

and Wh I'nc tenporary defect managenent
isnf odetac’nednn ibe ahebiyretcbﬂiedadaﬂacantba podition ofdpe seaondg

appa}g?ntp%sfart'yoder%c?‘%?orma%on aha &Y defect information,
again recording the first temporary defect information with the next
defect information so as to be included with the second temporary defect
information.

20
94. The computer readable medium of claim 81, wherein the

method further includes copying the recorded first temporary defect

information from the data area to a defect management area of the disc.

25 95. The computer readable medium of claim 94, wherein the
copying the recorded first temporary defect information from the data
area to the defect management area of the disc occurs during a

finalization process after which new data cannot be recorded on the disc.

30 96. The computer readable medium of claim 94, wherein the

disc is a write once disc.
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wherein: the tenporary defect managenent information

includes a defect information pointer which specifies
w@2adiiToon of the tenporary 15 defect i nfor nBCT/ER2003/001610

and the tenporary defect information includes a defect

managenent information pointer which specifies a

position of the tenporary defect nmanagenent

i nformati on. 20 98. A conputer readabl e nedi um encoded

with instructions for performng a nethod of managi ng

TheC et hed | A St g r ARk Higelif SRERY Lor
i nf Pécﬂraahaﬂgfnagpraeétegnwer}aeamm bémpsiefnget . in temporary
ect info i

def on areas of the storage nmedi um and

25 recor diregotding ByeewhicheunpEseon 18dthin aea, adata area, and
recorde(ﬁl iﬂ t he correspondi ng tenporary defect

? nf 8RR a%%a, in a defect nmnagement area of the

storage @Q@hbb@ré@rdéécﬁnfdrmﬁibﬁairéaﬁn tHe tihta aretiaraigehich
medi um 30 99. The con‘guter readabl e nediumof claim
6

08, indhedasi iemparanndefeetinfermation; PREI udes recordin

g
def ect managenent | j : 0,
b kr2083Peeaty Adlefl gRhegE R} infomifcrb ety o st one
t enppiY Keadshesba BRBABEN@sd-out afear, mtlivaickirezhsdes tenti@orary
stor;ge medi um 100. The conputer readabl e nmedi um of

18| aidefes mapagament inforfnation sissd dyrigedecerkingiapeer
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whergeifect informatienparidar y defect information areas are

provided in a tﬁlgtteamporary defect information includes a defect

management information pointer which specifies a position of the

temporary defect management information.

20 98. A computer readable medium encoded with instructions for
performing a method of managing a defect in a storage medium
performed by a computer, the method including:

accumulatively recording defect information corresponding to the
defect, in temporary defect information areas of the storage medium; and

25 recording the defect information that is last recorded in the
corresponding temporary defect information area, in a defect

management area of the storage medium during a finalization of the

storage medium.

30 99. The computer readable medium of claim 98, wherein the

method further includes recording defect management information to
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storage nedium 102. The conputer readabl e nedi um of
claim98, wherein the storage nediumis a wite once
storage nediumor a storage nedium 20 having a wite
once portion. 62

manage the defect information, in temporary defect management

information areas of the storage medium.

100. The computer readable medium of claim 99, wherein:

5 the recording of the defect information includes recording the
defect information having a position pointer corresponding to the defect
management information, and

the recording of the defect management information includes
recording the defect management information having a position pointer
10  corresponding to the defect information.

101. The computer readable medium of claim 99, wherein:
the temporary defect information areas are provided in a data
area of the storage medium, and
15 the temporary defect management information areas are provided

in at least one of lead-in and lead-out areas of the storage medium.
102. The computer readable medium of claim 98, wherein the

storage medium is a write once storage medium or a storage medium

20  having a write once portion.
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