METHOD OF MANAG NG DEFECT IN A DI SC Technical Field 5
The present invention relates to disc defect

managenent, and nore particularly, to a disc in which

a tenporary defect managenent infornmation area and a
tenporary managenent area are forned, and a nethod

and apparatus for managi ng a defect in such a disc. ro
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to use the next user data area having no defects.
20
Both linear replacement and slipping replacement methods are
applicable only to discs such as aDVD-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.



of GB has been introduced. This type of disc can be
used as a backup disc since it is not expensive and
al l ows random access, which enables 5 fast reading
operations. However, defect managenent is not
avai lable for wite-once discs. Therefore, a backup
operation is discontinued when a defective area
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Dlscqosure 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 in a

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.



area and in which tenporary defect information is
recorded; and a s tenporary defect managenent
information area in at | east one of the |ead-in area,
and the | ead-out area. According to another aspect of
the present invention, a nmethod of managing a defect
in a disc includes recording defect information
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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, 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.
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verifying the recorded data to detect an area of the
disc in which a defect exists; storing in a nenory
informati on for designating an area covering s the
area having the defect and data recorded after the
area having the defect as a defective area; recording
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least one of a lead-in area and a lead-out area of the disc.

According to still another aspect of the present invention, a
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
to a first recording operation through an n'™ recording operation as n"
temporary defect information in the data area; and controls the recording

unit to record defect management information for managing the n™
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information in a tenporary defect managenent
information area where n is an integer. According to
still another aspect of the present invention, a disc
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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
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operation as tenporary defect information in the data
area; recording defect managenent information for
managi ng the tenporary defect information as
tenporary defect nmanagenent information in a tenporary
def ect managenent information area in at |east one of
a lead-in area and 5 a | ead-out area; and recording
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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



6 managenent information in a tenporary defect
managenent information area that is in at |east one
of a lead-in area and a | ead-out area of the disc;
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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
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30 includes a defect managenent area in at |east one

of a lead-in area and 7 a |lead-out area; a tenporary
defect information area that is in a data area and in
which is recorded tenporary defect information; and a
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method on at least one of the temporary defect information and the
temporary defect management information and recording the temporary
defect information and the temporary defect management information

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.



area and the | ead-out area. 8 According to stil

anot her aspect of the present invention, a nethod of
managi ng a defect in a disc includes recording as nth
tenporary defect information in a data area defect
information regarding data recorded in the data area
of the disc according to a first recording 5

oper at i Azacoraﬁfg%tstmrﬁr@m@tamcf Ggmlé%régeﬁﬁh@eﬁtﬁﬁp rded
in the data area according to a second recordi

opmethodaf masaging a defﬂchﬂ’( a discringlaidas mecordingd-as Elcor ded

optsrrorgly BeBEERMBRERION it o RaeH RRa RS rooarding
r egstadedoideding@hd dhta aferofxhedish 8€cdrdingtod first recording
recordi ng operation; recording defect managenent io

5 | nepealion odefest infarmagiongeonrling Hataigsorded indepatata area

 npGiegR 4 St mbaIRG Sp¥ABL R BTN regarding

i nﬂ@trarf@tomdaiheae darslaper Acgording te aret1f'yeediding epération,
nmet hod on at | east one of the nth tenporary defect

i nfRd ﬁlﬁfercémfaﬁﬂafﬂ%regﬁrﬁme&%@r%qqrdaéﬂ%me R efent
| “%.86&8@490:8 eﬁﬂ‘?h ﬁ?'lgnetrgﬁoﬁ“rgc%% ﬂegﬁgé’i%@ﬁ%é n@fe?r@nt

ormatron and or dr manage

10 i nfrﬁasnnmétlawfoagmrmg«ﬁgamean ﬁtanp@iafpdefecsurdemmas n
where n is i nte refera?le but n

FRmRean dsfact MIRBRgRmes: aTRREAn I s BB AE C8RH ng 2
| agfara g‘rég{eq\gﬂ}fﬁﬁﬂ?t%@éﬁéad%ﬁﬁcdeﬁdﬂﬁﬁﬁﬁ%ﬂfy éfﬁé’r-wrlte

tenpor nanagenent Information 1I'n a def ect
nanegeodab ahlesst ouemghe Y teinpararyatsfect informatiodiand. the
anot her ,aspect ., of

Al di t
OB HmBard dSlest it s drBr Tatioh and delbEd the n”
15" efé?ﬁ.%r%@/ AeRGL Morwdtion e the ﬁbfﬁrﬁiﬁor@ﬂf defeRfnfiinageatkit

data froma data area of a disc; and a controller
whinfoymatism agais when a diserdsfecy/is setaated ushere: b israr iteger.
as tenporary defect 25 information in the data area

defect |.n i ' h

i so achdr BTG b S 20 etk Bl 26 oG8 9 dhghges
defeirdifg apenRTordetd tmpdrapndéfect nioragitiom fetemporary
tenporary defect _ information as tenporary defect

rafgfpstetanagemantinfoaRation in 2 defrst mynagement 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



def ect managenent information area in at |east one of
a lead-in area and 30 a |l ead-out area; perforns a
verify-after-wite nethod on at | east one of 9 the
tenporary defect information and tenporary defect
managenent information; and controls the
recording/reading unit to record the tenporary defect

| Ny f@ﬁp&ﬁr@aéfehﬁnm*n@émrﬂﬁi&fémmﬁg@mt management
i nformati on when a disc defect is detected. 5

Ac iforihaigpn; @it dartralthenecotdipgiceading uni tp resardithe

niSHEPY Biesk HECHech, ARG Rybiork eIt efiche o

a Giimatidrehbhal dise defeit $s dé@cterfor di ng unit to
record as nth tenporary defect information in the

data area defect information ?ardl ng the data

51 ecor dederardingstogstillangtber @$pq0ﬁ@ thespresepbinyention.
fi r
t ergirafy' st ee AL BhE WA 2c S Hofla on a data
coargapbbaldis; aader cbrﬂgaiiemthattcrmntremm réebeting unit to record
manag nt i nformat.i r nmanagi.ng the hte por ar
o Pe TBATRGF AR JRSRCHBIHIAIOD G s Sk TR AR OREAY
| nﬁ. g?émfdgolﬂe'dbté‘ rét?dFH?H% h@&ét%‘"ér?a ?ﬁ@%%'ﬁccordm? to first
in mat Ion area; perforns a verify-after-wite

10 on trough neresordimg opératioas msm't tampmrarwdelﬁebémformatlon |n

f d h
| o5 el e’ Goptrdls tfe BreoraRg Fitie GEAE derRel RER RS et
t h%fﬂFrﬁaﬁcﬂ’Fﬂﬁ"rﬁéﬁa@ﬁé &5 nMRERPBREY Ui dnfolRRatibh as n™

tenporary defect “managenent infofmation again when a
di $empefarg defast mmeemntm@rr@ahon i agampararyslefecto

ot FnaRegReAtaloarlbn sk Ml Vo 2R Su e adhod on at

151 NYSHHtiopd ofithé nﬁetémmrmrdéf@@mﬁfo@mtanan &nethe readigorary
appreci ated by describing in detail enbodinents

t helefesnt managaneertrislos@ation; ard anﬁ@lééh@ae@nrﬁ@gm@wodggford
a n &}fv% b‘ﬁ ?gr&@g%rg Jd elfec‘c’tEl‘nil?)lrr‘f)lg'-.a\lhoﬁl 57d rtﬁg]nﬂ'fteﬁ}pro?gﬁrdﬂfa&

ing -~ apparat us accor di
enpesh agmenstiinfon@afios $gain wher et diso t:lefect 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;

10



FIG. 2A and 2B illustrate structures of discs
according to enbodi nents of the present invention; 10
FIG 3 illustrates an enbodi nent of a structure of the
discs shown in FIGS. 2A and 2B; FIG 4 illustrates an
enmbodi nent of the structure of the disc shown in FIG
3; 5 FIG 5is adiagramillustrating a process of

recor di pgG a3 NesRatedah eﬁl@%@ﬁﬁeﬁt‘ gita §thidtlwe of thieltscs shown
structure shown in FIG 4 according to an enbodi nment

of in h&>PrAend 2Bivention; FIGs. 6A and 6B illustrate

of che iacbNESIrdlse ShboRffigiids e Khuche BFHELRE hown

i I lBIG.&@;e the data structure of defect #i contained
in a TDEL and the data structure of the TDFL shown in
5 FI G 4 HGHF is adlagramdiudraling apracess of Recqiddigemtemporary

¢ oriERich ¥ (7l of the, Sl ARE Efokhin IS4 Blkatliy & &
IneﬁitﬁdlrﬂemGftﬁb@reQemtlth@ﬁtmtes the data structure of
the TDFL #i shown in 10 il luystrates
%[5%5“9 to

data st Flfesf4apd 68 Mu%af&edatﬁ .Striuswrgs plietlitd- ag
acegqar t f
oC gt ooy MEPRER VARG, | e Or S e
10 SEr{) ugt uFK-)ef";ﬂaﬂdf?&illu‘s’ursﬂe th?l%lala atroctude nfdefe@t #ocamained
t t t
o1 e i Sal R B 1t P B
Oaﬁﬁgﬁ%%@eﬁ?fﬁ% bréseht AlaRtigiecor ding to an

odi ment of the present Invention; FIG 13 is a
f | onchaFiGi 8 ilustratesi thg datastruciire bf adermgorayy disdefinition

in  a dis r.di to t her enbodi ment of the
pr@ggﬁtl”r? m@ﬁﬁﬁ?ﬁsﬁﬁa 'QE‘@‘I 14 is a flowchart

151 11 ust r pieng iiRstratdiad e Hatarfrasiung optreeTBEL #i Bho@ndh $G. 8;
accor di ngﬁto yet anot her enbodi ment of the present

i nvent i &fG. 1@BBlustratsse tata auatyieef adiscdedinitipnesiructire
(DDS) according 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 émbodiment 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



Ref erence will now be nmade in detail to the present
enbodi nents 30 of the present invention, exanples of
which are illustrated in the acconpanying draw ngs,
wherein |ike reference nunerals refer to the like 11
el ements t hroughout. The enbodi nents are descri bed
below in order to explain the present invention by

r ef gl itrBughsut! | THE @nbddifents A% dedurioel bW imBtddr to
~a recording and/or reproducing apparatus according to

anexpidiodhepresartt invantiondyereferringdathe figusref erring to
FIG 1, the recordi ng apparatus includes a

remor y B 8% Bgt Helatiarh RSB, S reBiinRing,, o,
r e@ﬁ;ﬁﬁiﬂﬂ@adﬁ@nytb anrambedimdn ofitith presk@linvehtioh. i s

an_ enbodi nent of an information storage nmedi um Wen,
5 r eRefeiring ta RIG. Héhg,rewélr\geaﬂnada%@/m@ag%a rgpprding/reading

re t ' 0 i [

{ ndfiEq, f Bolfbfer' s MRd At o RS dRalrdadtig un 1

p fere‘cﬁrd@andv@f mrpdacw@emmitmmpredd t tiga t:ldsca‘rﬂ(ﬁb viich isean

of the present inventjon. According t n enbod| ment,

t hemggdiment ofaminfprmatign aﬁ%rﬁgﬁynsﬁwg}-- Whea Feeaing the

whi : i i -

o488, erecBldink Fod GRGLRC RdsiRe teks frdeine 100 so as
10 detoewdrify they agauraty bfithe resotded dataur Abg cohtroler 2 pedodes

data, After recordi n%rp%];g he data in the tBredeterm’ ned

unfi¢ect ManageBi Y 507 e PHLAHP B G PTRRTXh
| NAVEREGS. LAGRIRG S @R Sthbadintit k! contidiler2 Useb i2e

disc 100. The information is recorded as tenporary
deverify-aftieir-ovritanethod in wiichuihecdate ds regosded phdhe disc 100 in

controller. 2 20.recqrd n, the di Q R

" PidRETRCd SR AR BelBSt e Rt s RN veyitying
15 t e{ROsEYalebeGk rebbRIetEddtan. The nmanagenent

information is recorded as tenporary defect nmanagenent

information. Here, the predetermned recording, unit
may be Afteerasoming of Yee detadn the paedetermgingd; unitss theyr k

SCORRIRGD ASGRI TRl SRch Al 10 pPcuen'orer, o
endeféictied bresiof theadisclil00. opke atfoonationisaetesiea a8 ocess
! ntevm;i)grgr; nge%l( ISI'I orlrr?acl)tioinsork ?haedgi%c 100. Also, the controller 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



into the recording apparatus, data is recorded on the
di sc 100, and the disc 100 is taken out fromthe
recordi ng apparatus. However, it i's wunderstood that
the recordi ng operation can be otherw se defined. For
30 instance, the recording operation can be defined
according to a 12 recording tine or an anount of data

t hadedr8ingafng 8f dnasim ORRQSTRIALA thatlis rétoraed abioppobed Wenin
a user inserts or renoves a disc. During the recording

opedditionrip vdwraa iuser wiserts o remaveeaidised at | east
once. According to an enbodi nent, when a user presses
an ejec t: ' e
appar at Ruritg Hp G iR oRiatEN, &ita 1S Fedchid hGderied at

r etgxstionge! hacetatimg toheh embodiphérer whenxpesdrprebses an eject
recording operation to be term nated. Xt

. _th
5 coRtlitan (et shawnafdle reeor wﬁﬂ%@tus(ﬂ@@g&?r tPrhBierR A
a”ﬁiéc%ﬁ)@ﬁéeﬁ re%?ﬁo‘?ﬁ%tﬁ@ﬂéft%g ﬂﬁl&ohti’rﬁl@r ?én)gi/@r%@m recordi?g

pr ovi des i'nfornation e recordi eadi ng uni
1 ppektioneiodratedmirated. tNextdireccdritfolleF Recreatgsdheatgmporary
defect information, which i sﬁ&bt ai ned as

. . result of
t hdefest dnfarmatiomand demporary d Q fRaragaTe in Fatipg and
ot . _ Y :
L P DPrTEIRE3 Uy BB 8 e on
101 edloe disegl 0. Thedeoparary difect infoomationowpichtie @btained as a

5 data.will  be. ded t ' 100
C haSHEer thageRa s and JERHIORY Bl fihtiBe . Bsiat Hlfe
t hendRBRPS AT MoWBTECthd WrifTcalibh @Bnapédiemicirasthey times
def ect ranagenent information in a defect nmanagemnent

ar eariapivegording.t he di sc 100. FIGS. 2A and 2B
illustrate structures of the disc 100 according to 20

enbodi : o\ L AR.: il . F

oA 1 | gt 8 kol Bl & PG 160 15 bAmPfRiel (ho f hEmore
151 ayeita dilblbe Feooragd anrthe dist 1@y and e dBeel 00disfinaliféd, the

includes a lead-in area, a data ar?a, and a ad- out

ar s@ntrofker 2 recayds thextesaperary defeckimiormation eempPsary
h ) _ ) : !

Rl A R W Rl AR O o
25 thetdwzer00.he | ead-in area and the | ead-out area and
is divided into a user

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.

13



10

15

20

25

30

data area and a spare area. The user data area is an
area in which the wuser data 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 It is
preferable, but not required in all aspects, that the

spar e ag @aprafév@bled et p¥ Riquided iR RllidspedR) thataR@ebhie Sfea
the disc 100, so that a greater anmpbunt of data can be

:j ei?oludea 55m of the entie date@apacitnef thesliapf PBnsq that a greater
o PU TS Bl e RS g B8 misgi Ao i Bty g that

endefebtsAmag ©REdl therdiheaARo, ithe peiferablédbut nos peqiirdd, Yhat

in the case of a wite-once disc 100, the spare area
mihe spare [aseaiscRresenhat amandof a resewiing apaeithestise H@o.
di LoD, 1 I

OSBRI e S ghER LRSI g 3B must e

st Rehidtbatldroen@of brreesrdiay rezf oftthe discs 0066 tieatrglippingng
toward the outer 1iaq part. In the shown enbodi nent,

t heePignanesnircad e PpFfadand vhiiehe eparsearea drla is Escaided
' SRrRfiromad ftdr Bk 168 disc ORPCSRARANG tdvdtEthe B

ata are y be used as anot Her spare area.
Sppaitfically, according to another enbodi nent, nore

than one spare area may be 15 fornmed between the user

data ar and the lead-out, area. FIG 2B illustrates a
di'sc 108 PRaNoNatemRarasYy e Hareereeitptpsetitonf Betwden
| et hdbraffa aréh HAd helRRi-odted BWeBEssHIPaa pbRion of the
sequentially fornmed froman inner part of the first

r edserdidtaypsea n@ e used @stanotiprirgpare Ared, Specdinady,

area, g.data area, and a |ead- r

= e ekaingto pra s AR Therhy e Indl] 6% Spisyareanay be
sefpRed Rawedn By eket-datatareharidherlefdout arddnl i ke the
single record layer disc 100 of FIG 2A, the | ead-out

area of _ the second record |layer L1 is present in_the
nner pEIG: 28 IlURgates oA 100dhAKhaSHIS recprefaxars Lgjad

10, of ¥ T j ' aRidlas
an%'pp%g‘%af%e' r agkgg%tt%%{%r%%%ﬁ%%g%r%t{é %ql# eclor ged
st fortreddrén i iomet partlof dice first ae@ad dayearl U torits oyter padf
the first recordlz@/?r LOto rfl .
Also, an outer area, a data area, and a lead-out area are sequentially
formed 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 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

present in at least one of the lead-in area, the lead-out area, and the
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the outer area and continuing fromthe outer area of
the second record layer L1 to the |ead-out area at
the inner part. FIG 3 illustrates an exanple of the
structure of the disc 100 enbodinments shown in FIGs.
2A and 2B. Referring to FIG 3, a DMA is 30 present
in at |l east one of the lead-in area, the |ead-out

ar %@teraél'@atdi'%éﬂis@ww A& é’fen‘iﬁlﬁa? @@feéﬂﬂlanébémen@area

tenporary defect nanagenent area is formed in

at (TEOMA) isfermdd tirhat lpasiconeokinede are@ arG theplead-out

o Shen A SPRRORY B Aol BARSTBI-BR B (b b

geneédéterrhited reBbidmy whiteh rel ates to nanaging defects
on the disc 100 is recorded in the DVA. Such

information includes a structure of the disc 100 for

sdef ect nagggerRnnormaiopyich selatss toaapaging defects on the
' nquf? AL Mecgﬂﬁclﬂﬁrthéwgef 86EnT Wﬂﬁﬂﬁﬁﬁ?ﬁhhﬁjes a structure

perforned 1 on an sirze 0
ar ef thd-discal 0 fior elefmrt enahiageni€tl, theepositdraof ihel daefect
recorded afte revi og%fy recor ded ata

en he
BD@T'?”W\% gethe gelegt maﬁge@en améhe
t h oSt JrQ:psu asﬂ‘t?tﬂggal‘ergr@aa F619§ Wrﬁélﬂ)g{cﬁ%@f’@@'r@ni data

appar at us suc hown™ i n appar at us
101 edslseabatied ﬁﬂenptdvmdse,a[eoordeﬁ éataankﬂem tee pmd}usm rezoded

f di 100 to det di
o6l ahaadss 4 Tooenetdl ibSaliedBH 198 FioHHERRc.: ©
00 reERPFeprdduding appBktls Qucl@'a‘é hateHERA FIG. 11

lead-in area increases, a longer tine will be spent
pr epparatys reads datedremithe dead-Bparsauaicthedpadieult aseaof the

o e KGR0 Bftertine bk an Mranads FR gl T¥ anBecord or read
15t ENRR4 BRYbradRire the HRRA0BTEHbWEDED fTHE aeioaN &f datdricarded in
defect 20 informati on. Specifi Cal‘:’f&th only the

t ertheleadrindeeadncricanas ef fime a)?:pent\mewm%the

CoMBBA R 4TI ATBRARA IR 50t WP i o

t emuordiviggear embddihentref ﬂh@rpreSemtenmemtm propbbes dat a
area. It |s preferabl e, but_no
temporary defect management mformatlon 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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25 required, that new information is added to the
previously recorded information in the tenporary
defect information so that all recorded information
is accunul ated therein. The recordi ng/reproducing
apparatus reads | ast recorded tenporary defect
informati on and detects defects throughout the disc

106hfbanglb® reberderiid teRporiry dBleE mafagerhennmfdraation
regarding the | ocation of the |last recorded tenporary

defeea, whareithe demaerany defedt seanaganent inErpetianys raoséed.
managenent information area, where the tenporary

def ect Mal? LoD | .
oot et FRIRGRAE o A B i n
oceeeardimg unit #0 and dofotination nedardigean defott ocomtingrin a

regardi ng a defect occurring in a s recq unit #
Fh&‘&? t

d
5 ar ECGUTINGHAI #h 3 208 tgBthereY A6lagLRERAGEmeN
' nfiﬁfbﬁﬁéfi&?ian £80 HRdand td ggFaggH%F@thné*?égee?ﬁent infogggttion

managenent ormation ar respectively. De
masae He ntespettiveint i Defetomamageient) infornaticenios naanaging the

Ccismpary TR oRAREYE s 70 AT iR aeE e 4 ngrary
”Drd%f@cﬁtrﬁaﬁé’qbrﬁ@ntr iRRRFABENnIRe®N It RB ribecdt8@apibd fecdrded

user does not want to record nore data on the disc
1010@n(thealisc 16@ odif ecuser@ioesany wantiie ré¢ardimersdyatatarethe

t def ect . inf t] [

t oty 09 i 54 cisrrtD AR B AR e Wpgrmry dprect
defigfemEBOR essRaéd infrer terigvary @srecdafbririatioharea and the
tenporary defect managenent information area are

r edemperary defers noumagensentafareadion reeprdeddo the Fimperary

L et dradieiont R RERH ares aHe FEPR? e O,

now be expl ai ned. When no nore data will be recorded
150n t he ditecreb@0n féii reeordibd thedtesepdrafy defeds mamapement

finalized), the tenporary defect nmanagenent L
i nfidfermation angihe mnﬁaer%ﬁgﬁ?%ﬁaﬁ%aa%%a% [PMAagain wil
20 ; [ [ i ;
aINEDEBBRIRY, ¥5hEA o, MRS ol ol beeRORRA ot tieisc 100
Thyke., the discp@dsideds todanfinalized} ttbe teropdrary defsct

Al,so

oSSR O RSG5 gl Byl s, ana
201 NTtRE W& bBRArY Yef® e AAtid R FocdPA&S In RS HREA 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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information in a plurality of areas. 25 In this

enbodi nent, the defect information recorded in the
tenmporary 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 defect information

area ap, MQII@ﬁ?ét@s satefuiled BEtHeEEIg: H 0D YheIN IATFIGN3t he
DMVA durin he 30 finalization of the disc 100. 16

| Referring FuELG o dee EAds traeddn atiRasiose of d0e iaastin area,

e oo pe, 2T duhStpiea I fin L. JRER 408 ot

t heo®id e shigle retordnayet disc 100 .as\W¥hwr ieFId. 24, tHODMAIs
the single record |ayer disc 100 as shown .in FIG 2A

5 t hiermeel in et asp ohege ioh the leadastares agddhgfeadreut agd- i n
i ieldige, 8§ Qe reoalfi 9yd Mise 166 akBholyhy il

DIVEBI thef DMAEE fomned in @taehsto:me of thehead-dradraa) the &sad- ome
| ead-out area, and the outer area of the disc 100.

wegregs aps dhpputeriareq jof the disc 1080 Byway of exarapleeH dhe dlsc

| a f

o8 pESie 08 rBcsid QVETCe DV dle Bfinc§ fflo0th the 1856
10°r eamadarihcﬁﬂ[ﬁ Iegdhut a2, dodAs ;cjhaaf ﬁ:sﬁdmams twa MOgcfhayermL'l ,

area, the le ou are t he er area t

kMM wrRdorSe Reearp R dng akaLara ANAANE o

ggg\ﬁﬂ F%_operatl on #0, a tenporary defect list (TDFL)
Ichis a is tenporary defect information area

correspondlng to the recording operation #0, is
di sposedftenrachedidathe usendatarin @Inerdataoanraae@cmomlng ta

Coreeake RE Enletathe 46 L iRy B81eR (S PRT A0 SIE! e,

15 #0tenfpdrahpddiéct fffermistRin dlebaoreependingdotibe r@mamg
operation #1 is recorded in the data area, and

TDeperation #§i isndisppsed othesiata arer rinfsiatiag regaiding an
ol SRR UL A8 R acbodl 1 o ebRing
di gpeatigni#0 ishecstded iatleaTDFL #0. 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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Tenmporary disc definition structure (TDDS), which is
the tenporary defect managenent information for
managi ng the TDFLs #0 25 through #n, is recorded in
the tenporary defect managenent information area. The
TDDSs #0 through #n correspond to the TDFL #0 t hrough
#n, respectively. Using the TDDSs #0 through #n, it

i s da%%‘g@h@npﬁ;dsﬁw& thephheren, WHiGT s 4 SUPSHIARERr the
0 for

the siz e spare area, and I nformation
mardefecttyeiDea, wia TPFIBBS #i. Also, it is possible to
record 30 information regarding the position of a

def ecti area and the. 17 corre I (L]
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ci g e TEtRERLRTs beodis HHBEtan ettt né
al lisfodinbfon irs uhies aficlesiers irsondiee te upbbte informationdviena
information in units of clusters in order to update

i nfranifaUMApYSiah ualt ofresardds prajustenalthaugh e amegpgof s
a G . b
terjp%ﬁgfﬁ{’/ wé@‘#ﬁe%tq Bﬁ@%ﬁ@n@ﬁ? Htlmrq? ﬁ%%ﬁ on, lr?réﬂ%} Il?g]f Id| %‘St
10S e\segvefaollK bytess. MwbawlhﬂéJ ieis [:brefér?b?; ?ﬁbnabielqluirbdlthaba total
requi red, .that a total, , gnoynt def ec allo in..
{ herapet oflstecs® AIGHE0n Hi Her 00riS AReuLp SBTOTE G the Hise
Ca%&{n‘d)’ng E%?]adi St ARFiRstans, t FL # [HedUaSa iR Your to
four to ‘eight clusters considering that information
of eaghtudiusietsycasidering:tipat mdormation efcabalitiSipydesis fespired to
regarding.a defect and the, size of.a cluster,is 64_.15
oeesrd ictmiationgeod dng 8 Seled Bl tRsiad LA Flsfer e £
15VerKytegf ter-wite nmethod can be perfornmed in the
TDDS #1 and the TDFL #i. In this case, when a defect

is detected, information is recorded again in the |
cor r espdkefondingdp abcanpest ebiie invertian, te verify-aftergvitm

il ' . i i
N M
univwheér 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. [n 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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data may be processed in units of sectors or clusters.
A sector denotes a mninmnumunit of data that is
managed in a file systemof a conputer or an
application, and a cluster denotes a m nimumunit of
data that can be 25 physically recorded on a disc at
once. In general, one or nore sectors constitute a
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sector and & logical sector. The physical sector is
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data in a file systemor an application. dress
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using the PSN, and the whol e part of data is mana

 reianshir betesrhe LN anadbaaNs hangecapiaaanigiler 2

PRl ekt GEREHObR rpaleie bied Hanntirthe dise 1
t heostais ® Hefyct @nd &in ihitial pesitionlof gédoedingdiata.ng
appar atus, based on V\/net her the disc io contains a

et ot Refatngterie s, L danseea dAiaras i baG RGP SHs are
th t
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shown) 1'n as I'n general, each
cogensnahredcht .S M colreapondmto @ifleaafeométher%SNeclteswebgwely.

o dittever swegdhe TR e bl Bt tso s dots gefective
t hge&BF 1§ BRESHAA V\g%r@é}{ Wrefbrk oﬂ@é‘ﬁcéh@twéé}?tr{e%SNsSand

not mal nt ai ned en the disc 100 has a defective area,
evthe LENstisposmaintained Vﬁwstftﬁmls@éeﬂé‘lﬁsl %deie@tlggﬁ@@@en

oS RGP oo SR s B s B he o Eloloal SOEkS

verifying work is perforned after a recording work. In

det ai | , Referdflg € FOGAS NN AP @dHI$09@ dendte wisits oftidxdta biyn
sectlon 1010, returns to the start of the s

ect
10Whichua yeslying wodnis pariagmed afies aeeprding work. In detail, a
recording apparatus records user data in section 1010, returns to the

start of the section 1010, and staris 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
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. If 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
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appropriately recorded or a defect occurs in the
section 1010. If a 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
”Fb&d“eqlfé?réxfert HRce edefeat 8 riot dRRRAGP m §éc§io¥1 1040,
recor d or a defect occurs in the start. def ect
i sadefeativedireais aviedetervinediingettien dédect and dat a
recorded after the defect in the section 1020 is
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Ilels,{\'i gtcér c?hjsé’fﬁg §4at 9 %eéﬁt‘?ﬁlh'idh t}i‘ﬁ}'aqg rééb‘?d%&‘taﬂer

ecor &i° an areah I n or
USEhd freadaiving the B4 rmUiBt\Mel d)éncded aSIthe rLSd\br-dé@r ddtber
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| Srerodsaten. ¢ Homeyas BiEels ameclipng BRI he e e ngt
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ascen Ing O | S not easy O man ogi C
seCTherdore, Trhﬂnsaénfoednmenu; hilsof datmdiaasmfieral defettidnarea

areas after %\?gef ectlve a are aytb reﬂarded at%
befFR2Ig0 QRN %ﬁ%%aeg e(sy'ﬂ?ﬁ% gERYgneRasy the
ef Effrc d&@%f%aﬁ@gﬂﬁ@tmgl gitesédwﬂs? sectors. TDFL #0 is

in sectlon 1050 when the recording operation

#O |s expected to end after the recording and
verifyi EEE)FM#Q isregardgdiin sestion é@éﬂuvmemtbwepprdéng opAEiion

o5 eRREaRE To B GRS Ing MbRIng o LG et data n the
I eeeEErN 0 AP AR When bused presisedredject Bbtod BFA ré€ording
contains information regardi ngi the defects #1 through,

#3appaiatys Agracerding of ueer @ala allpeatadhingy Ereordng. operation is
S' %lln%fétc\éd). The 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 correspond 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
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
another defective area. While not required in all aspect, the TDFL #1
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TDFL #1 is recorded in sector 1090 to correspond to
recordi ng operation #1 to contain 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 operation #0, where the
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recorded according to the recordi ng operation #1,
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defect #3. Further, information regarding TDFL #0, 1o
whilé L #i cates t he position of the TDFL #0, is
further recorded in the TDFL #0. Since the user data
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read the information recorded in the TDFL #0 during
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fo appl e, . to jind qur.i . . [
| DTS s LR R i ESDAE 05 e
t heisd@ aERiefdQnformation, for example, to indicate during the
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 #0.

25 FIGs. 7A and 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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The TDFL #1 contains information regardi ng defects #4
and #5, in addition to the information recorded in
the TDFL #0. The TDFL #1 al so contains information
regarding the position of the TDFL #1 for the sane
reason that the position is indicated in the TDFL #O.
25 FIGs. 7A and 7B illustrate the data structures of
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area [ TDEL i n corded tenporary defect
%ﬁ%@?ﬁ?@mpﬁa@’dmﬁﬁ?f’ﬁéﬁ%@k the data structure of
tenporary disc definition structure (TDDS) #i.

Ref er r i FG.t®illbkFate8 the kiata BiScttire bﬁtdnmtﬂ’anadnsé@leﬂmtlon
identifier, defect managenent npde IBB nﬁt
TDDS ||ncludes an

dr Btracturg GkRRS) §R Referring to FIG. 8 8. the
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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poi nter, a TDFL #i pointer, which points out the
position of the corresponding TDFL #i, a user data
physi cal area pointer, a user data |ogical area
poi nter, an optimal power control (OPC) pointer, and
disc usage information. 25 The defect nmanagenent node
i nformati on indi cates whet her defect managenent is
pe |
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of a used drive an the optimumrecord power. In the
c ai infofmation regardingeardarea, ofdhe @iscs100 Bcwhidbdhe mext deve
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dri , ] d. . Thus,
AR g e dBEocaS KROWPdL 2o eRee R b s 16

15 V"”f&ﬂjcbnﬁné‘?ﬁuil‘é’d tbeperfdiﬁ%l@ﬁiiﬁm?/'o?)eﬁ'@ti&% ihasraePRAread or
known i n advance, it Is possible fois reduce tine
r ecpprodudce datadréroranquy iblei dist40§. dpesrthis wasonnit i usefutle
read or re%r.oduqre da@a frona.or on the disc 100. For
thfeézolr%ﬁ%m, niye et P @M5¢-ecord such drive
information on a disc. The TDFL #i pointer indicates
t he posTheqDRL #iaasbimeemméatbb ¢helpssition @ antmrea df ftee disc

e

TDFL #i is recorded (e.g., the nunber of a _first .
ph{89 wédere the TDFL #i is 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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20 sector of TDFL #i). The user data physical area

poi nter indicates the end (e.g., the nunber of the

| ast physical sector) of a data area in which wuser
data is physically recorded. The user data | ogica

area pointer indicates the end part (e.g., the nunber
of the last logical sector) of the data area in which
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included in"the TDDS #i specify the positions of the

TDthe FPD&n#i. t he TDDS #i which are a pair of

information. Thus, the above two different information

can be : TRAY : ' 5@&1 ' ;
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Thénstesaibeafvanather amertain afeal is antectualfdefestiviecarea or an

regardi ng defect #n, describes whefhe cetrjhai.n ar ea
ed. The inclusion of

. r a
i s 2EeR wWhetrfefest managemeant infgrmagion is record
20 the 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

25 method 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. [f the verify-after-write method is

performed for every single cluster, the size of an area, which is
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area where defect managenent information is recorded.
The inclusion of 20 the information regarding the
defect #n into the state information is optional. The
informati on regarding the start and end positions of
the defect #n may be recorded with the nunber of a
first physical sector and the nunber of the | ast

phd’éél@?étea%‘sté’ﬂeféfcnw aréefisabtetmifé® bé aHeSLH Widrhus,
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size of an area, which is 24 de&&cat ed as a defective
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recorded in the DMA shown in FIGs. 3 and 4. Referring

t ouse dataslogical arpa Pomer, R8I WBEPaiRter. M HisF aBagaef ect
?‘ﬁ‘%@ﬁ . node information, a drive information
a DFL pointer whi ch specifies the position
of a correspondi ng DFL, a user data physical area
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15 poéﬁé(ﬁf edheSpesitidn 663 ‘d'ffee mefBihafidh Bfea(ridtiskewn) of the disc
i nformation areat(-hot shown) of the disc 100. For

ex 409! eFonexanapleythe driver lﬂﬁlfmﬂ’ﬁlopd?%lﬁ'@f caaﬁpgﬁl&theymﬂrﬁeer
" Pbf st el 8P B e ivs it Bh rdE, 5110 by

conducting a test on the disc 100 with a certain
drive, Blrivewifogmbtien issivtaineddsy sdnduntidgwhiest datlae dsc 100

r e\?v%h a 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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20 fromthe 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 enbodinent, the drive information

i ncludes recording conditions such as an identifier
of a used drive and the optinmumrecord power. In the

case of TReWEL BodisiSspdicRes tﬁa@sn@n?o% afr?@r‘é"a%%m@h ®FL is
new cl uster whenever ‘drive In mation | s updated
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d| the Bs0 pthcaltsac@rrcrfam area in wheichdbe yiset datzosrecerded).
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r e@p BQREa Gfedin whith udérBata i@fplf@sfdal]?i'etfd?&léd ¢alg., 2R trmber
of the DFL). The wuser data sical area pointer

. nef the lest physiea segtosiof it afﬂa @analﬁEéh%ﬂSaf datatis reerged).

0 0 05 8y PLa bl TS o ogihes
V\'hlp@ahntélhﬁ islpessiditte Krivow ﬂm*tdﬂd:)f an drba insdictdaser data is to
| ogi cal area pointer indicates the end Plos tion of an

ar Bg regprdgd iirig-a BEXS recardiegopswtiogat ANe CRERIIRAES | v
r e%ﬁé&ﬁ% (@]gosm&t?%f BQ%Qreacf r 48Rl Ehé’@?ﬂi’rhﬁﬁ{ power

sec e user at a
r econtield) The\@PC {idieteusan alat be pbgd mahfoannaﬁopd)hattmovides

and the user d. | ogi nter

poSiet @r%axwfﬁﬁe oo 2t el chiven ahp ke by,

15 d2lidrant OP "I’ﬁ%%%%é’%& infSrnfatit@rdpdcifed Whéer the disc
operat 1 on. pol nt speci fi es -the position of

a t168tis anehze‘do(n edevlathengserriata sahmafupibee recarded irothe
The PDCE.EDT nter can also be used as information that
pr6i\€i‘ a next area avail able when different types

of drives are driven by is different OPCs. The disc

usage i Fgr mnlhgﬁa@@%ﬁ émnadith@itifrthé Hatads@actuﬂeo&f adefect
finalized (i.e., whether user data can _be furt

r edist @¥T-)ita benecoriadindhe HMAshawnin F'Gﬁu%tﬁ”ﬁ‘t‘bs I%@ferrlng
en‘%) ?ﬂ@‘?ﬂ‘ tl% E}FhL nglﬁﬁgssdwll:]gﬁﬁﬁe? lefS BS rﬁ&t 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 # may be information regarding the aforementioned
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
included in the DFL, specify the positions of the DFL and the DDS which
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list (DFL) to be recorded in the DVA shown in FIGs. 3
and 4. Referring 20 to FIG 11, the DFL includes an
identifier, a DDS pointer, information regarding
defect #n, and information regardi ng defect #n+1l. The
i nformati on regardi ng defect #n includes information
regarding the start and end positions of defect #n in

St 3lefq ipgfr%friffbhﬁauo#erﬂmé MOLBBYE o drf%@éﬁtolhfww@%ﬁ%n
#1 may

e information regardi ng the aforementi oned
TEE& uged td herilyiBepviailakilitymafiinfiosmation réeordediin thenDbL ami
lja which a corresponding DDS is recorded (e.g.,
th & er of a first physical sector of the DDS).
Information regarding the position of the DFL

i ncl udeghé %tét@@nf@%aﬁ@ﬁ' WHICRi$T8Hd pforfredhtlefardifé defect
position of the S 30 included in the DFL, specify

5t h#npd@qrbeﬁswhﬁthem@ certainareatis anposialidelectivesaraa er an
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| nbPIHEEhfoPmation eegadingtHe GefbEL#m o thd stadMmforthation is
state information, which is the information regarding

deﬂé’tlﬂna|5 The infereationeregandingdne starbandend positions Qirthe

ﬁ%‘%&ﬁgﬁ rﬁﬁ?%r ot f?%g] Qf\llltsl'ﬁ;ﬁg C@{rﬁﬁ‘efﬁ%ﬂm‘ij E)Eﬁg’ Eal sector.and

10 t hthe mlimbardi thie 1asigshydiozy sbbler défrecdefiéntiverired, lnespﬁcﬁt&ely
[ nformatl on is optional. The information rcﬁgg

di
the The ifermafiproregapdiag defet #op 1t1R @Isqicerde ﬁa';t'q%e
iAol Hecrding t”‘?‘mﬁ"m?i%f?f g Y e T e

def ective area, respectively. The information
r egar di hyadlefsmdimentiof thedheentioze m@wrifusaﬁw-wrﬁe method is

gg%)g&grrﬁ% cﬁ‘?poviﬁ%l/ g%sb%gf {er%f {‘h‘@ny ar d' st |t? Héethod is
15 vebef-fasrrﬁéa RNy s.ng@t aggtér&hersezé @Féﬁfﬂrérp WM T

several clusters. he veri f y-after- wite method is
15dpsgﬁatedea:s a@lef@iwewrsanlgld@t@maefé ito beraecluptes aTd Bws,

el oo ot s AHVGLGER s88f o7 I8l Tod! i Peogyded.

t he | ast physi cal sector of the area need not be
r ecor defiereinafter, embodiments of a disc defect 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. In 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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Herei nafter, enbodi ments of a disc defect nmanagenent
nmet hod according to the present invention will be
described. 20 FIG 12 is a flowhart illustrating a

di sc defect managenent nethod according to an

enbodi nent of the present invention. Referring to
FIG 12, in action 1201, a recordi ng apparatus records
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ng to a |rst recor operation, as first
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i nf ormatlonregar ng data, which is recorded
5 ac owmrdiging the first @amary @efeﬁtjunﬂgmﬁi@nathe)hrst temperasnd

actrt passosrin Bl AT p sheabd o PBbBAE R0 27

mnﬂgﬁﬁﬁmn ithé aefast mahefgérmémn@mrmatubﬁ forfaf&gidgdhe
second tenmporary defect information in a tenporary

desemndrtﬂmg@rmdeia@t sVermation, anddhe seﬁora@t%mporaéwﬁfﬁ?t
3 i sequentially recording the first
Ecbad.@ﬁpf' ?@gﬁﬂ ﬁ%&)rrration, t he defect managenent
!nforrmt|on for 5 managing the first tenporary defect
10 i nf or masadesctibed f theshethexiporlargcords beo tempoeye defact

| hitoeTelan and e VEMBoTaRY SRR FeAnacam el it mEtoR o he
seggpd cBﬁU%ﬂ%ﬁéé/ dgdve&ier! mé’url'iﬁ?;]e%rbﬂ%d RBEE Fshﬂ) Ff’rﬁﬁ%‘%e

t empor ary nanagenent ormat 1 on.
desanideedf ternporaey detecd infgrmatian evd mm@m@went

ra EGEMEIR VIR 4 PoAaauHS ! Ve RWNESH P ieesd

15 "b‘rfT\%'HEBrari/ Hefert iITERNEEOPR dehfulaBvelp réddifdiéd irPtHeflémporary
tenporary defect information and defect

madatgstemnagenientriaformationiacea Gan, alkot preyiaysly recordase

iy AT aal bR S PR o

MeRSEBBRIN defd@infBimatioirea (i.e., all of previously
recorded “tenporary defect information are recorded

toget herDquntghﬂn%?l\ga Dr%r 819 %%dcﬁgc 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). During finalization of
the disc, a last recorded tenporary defect 20

i nformati on and tenporary defect nmanagenent
informati on may be either noved fromthe tenporary
def ect managenent information area to a defect
managenent area (DMA), or be maintained to be recorded
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Ift ocation Is sel'ected, a disc drive
acoks diss, shastteperfoamydise tletact pfanagemententn action 1302, the
orary

B A e e e BBk
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ilTustirati ng a disc defect managenent method accordin
t omanageaent infounation inod terhpoiane defect management information
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dagma ghthehliss N6 aeficed 308 Chietiebarding apparatls reddrds the
recordi ng operation, as first tenporary defect

i ntesnpenanodefiest wfermatian and defechiniprprationyregardipg data,

n dj f :
bR g afoR A GbrdTaE 57 Seehed rPodiigiihel fién. 4 Gocond
I nfern pavanpdefeet infovmegiiortintthe data ated. enmactory 16864 eitie
information as first tenporary defect 5 managenent

i nfesoRdIND APPaFAtHS recRigs sgnagareent intormgiaa fer Managing the
- . poPal . .

" PG {ehtporh/ defélt S fcd Rimadia asief ©

ac hriapragba®ht infoeamatiao ndihegeapoeaytdefectanandgembet

tenporary defect infor [on and defect information
clReap R, AN 1205 deBrheiRed it Elzatoh of the
segqRRqs k ¥ BEheRRE@L | on, as second io tenporary

[

defect information in the data area. In action 1304,
the recording apparatus records managenent

i nf or matn actidrot 30 ki isdeterminesdo @stion ddporthat finrlization of

i e Rof BaRfEdy areRR R v i fapa SR RHEERA while
| nfrire@dih@ thdiixea giveh R0he8cdrdiy opératisnciheckatborary defect

whet her finalization of the 15 disc is required is
chinfreatian, aadithe fempoearydefet managareen IRKUMAHoRAY bn It

13%5ur§n5@‘§tofoidr}ﬂ5{ ﬁw%timgxiﬂ& 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

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

area (DMA). In other words, the last recorded temporary defect
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the disc is not required, actions 1301 through 1304
are repeated while increasing indexes given to the
recordi ng operation, the tenporary defect

i nformati on, and the tenporary defect nanagenent
information by 1. It 20 is understood that the

i ndexi ng coul d be nunbers other than 1 or
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ormation according to an enbodi nent of
i n\neethbd of nlldnaguu@aeiafewtsn @eile@aemrﬁrl‘tgﬂqyﬁwother
i nf ormat.i on the.dis

oc cneotimantaf e IreReRpueidt, ReBritE G f4,8 rFePreing

defRohrABY réSoris U3EFEHAEN BRI atéh BNA\GRd |ﬁb.|rﬁts(df data to
they are designated as a defective area), and t

fi mwulntatmtl”@cverﬁmaﬁgmm methed natacian éﬂ@'ldefl‘!a@@tlon 1402,
i nf

ar A0 Ol Eeol PEGtRR it B REH o LRy SR e

NMaRRGHh 8 deeict eiistd) an GicEien 4408[ thegpritrligeR cﬁrmeher
enbodi ment of the present invention. Referring t

14 creates dformation Brassignating ancewageovesiag tagﬁaeama\éng the
2092 R 8GhPdatd rEbSde i ih S afla ARiAg tRe 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. If
it is determined in action 1405 that the recording operation is not likely to
end, actions 1401 through 1404 are repeated before the end of the

recording operation.

In action 14086, 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

controller 2 reads the first temporary defect information from the memory
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facilitate the verify-after-wite nmethod, in action
1401. In action 1402, the data recorded in action
1401 is verified to detect an area of the disc in
whi ch a defect exists. In action 1403, the controller
2 of FIG 1 creates information for designating an
area covering the area having the 20 defect and data
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i nipfarmatioacddP8i #yint a temporasy detach raspaesiend dyformgiono
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i nf6fation fromthe menory 30 3 and records the
first tenporary defect information in a first
10 t enpor alryactidef B409, iitié eheekédwhathesx tA®EIscHS tobetfinalided.a In
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whtstrhporanhdeféct nforsnatiprbarer aaeamulatively recosded wihengyer new

if,it is det d
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and the tenporary

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. If a defect is detected
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15 defect managenent information by 1. Here, all of
previously recorded tenporary defect information are
accumrmul atively recorded whenever new tenporary defect
information is recorded. It is understood that other
nunbers (i ncluding non-integers) could be used for the
i ndex so long as the index changes reflect different
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informati on DDS, respectively, in a defect rranagerrent

area (DMA). The final defect 25 information (DF and

5def ect Eﬁﬁa@‘@menhwwepbmaomeﬂﬁmayebe 66}?@&!%@8‘78
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fromt an area covering an area
10di @ccomputer sbch s thel ebatrbllercﬂbsincman'dFuhth the defadd

f h hav
D oAnAgRTa A pRaOTTEg:  at dos Fampit eadabRanEatys ray
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after t ective area The af or enent i oned defect
nalmagmremﬂva‘rmyedhafn @n‘aodloémmanedlurrc topuwbichp ogmaniercan
can be r.un

anTesPaA 2 Hfodiant navuinyet 4bE BpBRH ctuee BRIy
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programis stored in a conputer readabl e medi um Wen

t héimpmage.am i s read and run by io a conputer such as
the controller 2 shown in FIG 1, the defect
managenent is perforned. Here, the conputer-readable

meqi mtma'y qe nIt a magnetic recording medium an
—Mﬁé—ﬁedl um a carrier vvave medi um or
any of heAs gggérﬁjbrgdfégom/emllng Bre%e%(t) ven%ﬂ ion provndes a 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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recogni ze a program Mreover, the conputer can be a
general or is special purpose conputer and can utilize
the program encoded on firmeare. Industria
Applicability As described above, the present

i nvention provides a defect 20 managenent nethod that
is applicable to a recordable disc, such as a
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hi gh nungmils dlesciitid intefmb ape wifetontiadibe, it I urtirsdod that
dozens of gl gabytes of data on the
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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di sc 100. Exanples of such units include, but are not
limted to, those 15 units using |Iight wavel engths of
405 nm and havi ng numerical apertures of 0.85, those
units conpatible with Blu-ray discs, and/or those
units conpatible with Advanced Optical D scs (AQD).
Wil e described in terns of a wite-once disc, it is

un t; : te. the method can be used with
reqwiétl RaiBtis or where the medium has 20
wite-once and rewitable portions. Although a few
enbodi nents of the present invention have been shown
and desqri be@ miethotoofl ahagiag @ defieat mda tiscl thesdisc
skilled in the art that chapges may be nmade in this
enBeAIPAEINY Hiptrorfiead ipamethes €PRTISNAE pri nci pl es and
spirit i V. j j ISt i i

ST 26 PRt dPgi ARl o Rl mAlRr bR AR aen
cl aegerdingsdata.redontedhina airrernecnrdimgeopratiorn, dand defect
disc, the disc  conprising ,a data area, the nmethod .
colfiprantnn resardiig data FEcRlded iia Previats seprdBoaReration:
i nf,ggnation defect information regarding data
recorded in a current recordi ng operation, and def ect
i nf or marecordinggas stonypddemparayodefed informatiosvn thesdata area
recordi ng operatiop;  .and recordi as.second .

1o} oot $priB ity CRfHet TR 'd RS BGRatn regarsino
fi tata FROPASRIYa Aeke@icotdihg bpBEdtien, and def ect
information regarding data recorded in a next
recordi ng operation. 2. A nethod of nmanagi ng a def ect

ot hod Zompr Peroe RaRapBoREc&etbTh Askoine i5e

detefiprisiigos datd arad eieaicthad eomptisiag: regarding data

recorded in the daja area according to a first, ,
15r ecor di Fecordinerag nofemperasy defaet Biaenation deigst thfergnation

da . . . .

- oS i rePolef il Tod dBte BreaBrAlhgo Hlinst REGRIG
daboperation, defbdt imfoheaiiiat regardiagatataretorded in the data area

according to a second recording operation, defect information regarding

data recorded in the data area according to an
20 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
temporary defect management information area defect management
information for managing the n" temporary defect information,

25 wherein n is an integer.

3. 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:

30 recording as temporary defect information defect information

regarding data recorded in the data area for every recording operation;
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20 n-1St recordi ng operation, and defect information
regarding data recorded in the data area according to
an nth recording operation; and recording as nth
tenporary defect nanagenment information in a

tenporary defect managenent information area defect
managenent information for managi ng the nth tenporary

def ect h%wgaaiﬁgt b8 NtemPording " dafacet ménégbm@ﬁteq%rmatuopﬁ in a

nmet hod o ging a defect in a disc, the disc
cotgmpasriang defdelt ananagenent idoinatiin @nea ofefect evanagement

- ) h hod
o AT o o rBanagifo S e o RSBt e R flofhatish,  the
| N{Qh PSP Beféc@gﬁéﬁ’égwnéﬁt iAfdraftioAesehbdihg inlat feadt @e of

for every recording operation; 34 recording as
teﬂmleadyndme@andﬁhﬁmu&amﬁf andation in a

ngggé ?-/l['fqgef lFﬁE W chg lrge%ﬁbdlﬁﬁ t%@eﬁ%ﬂﬁélr%% defect

deffiematiiro iRt itied, terﬂﬁ;raﬁyemféomrMaﬁagementranﬁgﬁmoh in a
information area being in at |east one of 5t

| edefaqh managementt areal fervedin ahieast anedolithe ||$Qd in area and

zat | f the disc, recording the tenporary
l %F%ﬁ(ﬂrﬁﬁtl on and the tenporary def ect

management information in a defect managenent area
formed in at |east one of the |lead-in area and ?1
| ead- outt ar e& Methed &f nEaRsging W@P‘hg"‘aadgfsé?ctt en disc

a gbﬁ'ﬁ)’rlsh’@ 2 Qhfifar OfﬂHfﬂ%‘t n_ghém@rea the met hod

COMprIsi recor hg as orary defect
i nf or marécnditgf 2stn" tﬁnmpmmty d&feot egmrmlahgn dcﬁfact information
recorded in the da aar a%laﬁ ordin

r céRAaITIiNg Ja8 seriad aiea Bsradho 9 Rofst desrycing
dabgega%w %%fﬁedmnmﬁuagsap LRANG s FoB8rded A HRCAAE area

rec I Ng operation I nf'ormati on regarding
datacomdauy thed sem:ontl e'edajtcbngmearaa@uo defady infermation regarding

g:ﬁ% e(}j I&c%;@%ﬁ et ﬂ%taoajgg a%%fggnclng 1) %%rnn'qh'rggorrd?r%a{)gé@%on,
and defect information regarding daia 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
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 in a

defect management area.

5. 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 temporary defect information defect information
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according to an nth recordi ng operation; 20 recording

as nth tenporary defect managenent information in a

tenporary defect nmanagenent information area defect

managenent information for managing the nth tenporary

defect information, where n is an integer; during

finalization of the disc, recording the nth tenporary

def rdmﬁ%étﬁfreé&ﬂbbcm tﬁé‘ga{dqﬁre%thr EOEMIEREMINEbEE ation;
Information in a defect nmanagenent™ area.

5 A nerémudding mieraporagy a defeetct managednent, tniermiam for

o MAnzng PendeBntrars, dafael Mo dn e o PERR, defect
r ew@gwn@ﬁ ihRIPRtiaR arég fehed T af kst @nectﬂftﬁétlead -in area

information 35 regarding data recorded in the
ar @adftbe lgadeoyt aeappaing operatl on; recording

e’ CenBBFEY e Aot N o e TR0 B 1 1R e o, the
MeRSEPORYy daTEer Ibiaaticn eihd HeBenporaly defwt magagément

t he Iead In area 5 and the | ead-out area; and
pemf@rrnaw anddf pidjsagelect isrdatectediusing the varify-afier-vsite

(oh 0

oL ridfoqt, SR SeXoRh Sl B8R ey HREreRERCEEY e
I S télAperire defesot ngandyenventiifformbtion- wite net hod,
again recording the tenporary defect. information and
the io tenporary defect managenent information. 6. A
met hod @f mana f j [ [
conpri S|%ng a dgj{]gﬂwg?iegﬁaﬁ?ngtgﬂfg:a%ﬁ%ﬁgf gﬁ g l%lgsgd_the disc
ar eangnising & elath arda and ed leddt enest o teadeimuareaiargt ailgad-out
as, nth tenporary defect information defect

record

|n@6$%8g6ﬂ9thpgé‘9ﬁbq %ata recorded in the data area
accordi

ot or D@ 2p 4F (U ABOIERY SRfeRRciatn Aeec intormation
ac cegahding dataaresmcd)erﬂ i dloe daitan grep éxceoiding telef Hest recording

! nfo%%ra }dnonderfg ar Porngatlon regarding data recorded in the data area

according to a second recordlng operation, defect information regarding

1" recording operation,

data recorded in the data area according to an n-
and defect information regarding data recorded 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

performing a verify-after-write method on at least one of the n™
temporary defect information and the i temporary defect management
information and, if a disc defect is detected according to the
verify-after-write method, again recording the n" temporary defect
information and the n™ temporary defect management information,

wherein n is an integer.
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data recorded in the data area according to an n-1th
recordi ng operation, zo and defect information

regardi ng data recorded in the data area according to
an nth recordi ng operation; recording defect

managenent information for managing the nth tenporary
defect information as nth tenporary defect nanagenent
information in a tenporary defect managenent

information area of the 25 disc; and perfornmng a

veri fy- &f t er Avmeetteodret matagingadefeotssin data retonded on A disc,

or ary defect i nf rrmtl n an e nth tenporary
;Fg’c |a gilﬁ%é]c?mpgswpsc def ect

' s det e%ﬂ&wﬁ@%bgid&! déﬁattBQietéfﬁra tiufet irptheihfatrecorded in
nmet hod, again“recording the nth tenporary defect 30

5 i niher datei@azand t he nt h tenporary defect nmanagenent

710l g 5 R g i BB

di a5t-8EBFst $épofard defedtifarmadicn ethediss.onpri si ng:
reviewi ng recorded data to detect a defect in the data

recorded in 5 the data area; and recordi ng defect

cat o as8t i 1s EEE ditBhE AT FRtpb{tned Fsk R fhod

10 di 86mphising: et hod of managi ng a defect in a disc, the
method 10 conprisi ng_@ recording data in the disc; and
recor di f@cqr@wsdieéayn dige: 39 or mati on conpri si ng

posi ti opy 4B Jgﬁ‘@o?&'yq;ef@ctqﬁfo‘?ﬂahéﬁﬁ c@ﬁﬁﬁsﬁ'&; |%5§tl6’f'l SC

and tenporary managenent i nfor 0 nmanage
t hmfbmwldzrraoﬁ/a defertive ian¢@ oﬂﬂte disc and i6mipoeanyidatedtor a

L it o5y FEE G W Gmatn or
15 mﬂ?@ggﬁ%r 3 9e%o-'|—'ﬁ "E?gpé“r@ﬁor?fo qls@! BY 8 reddt8IrRy dhd/be

recordi ng orary e ect rranagerrent
i nfeproduciog apmpawsé@ pedommdlisgydefest management.

9. The method of claim 8, wherein the recording of the
temporary defect management information comprises recording the
20 temporary defect management information comprising position

information of the temporary defect information.

10. The method of claim 8, wherein the recording operation is
n'™ recording operation, and the recording of the temporary defect
25  information comprises recording the temporary defect information
comprising defect position information of first through n" recording

operations, wherein n is an integer.
11.  The method of claim 8, wherein the recording of the

30 temporary defect information and the temporary defect management

information comprises recording the temporary defect information and
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20 tenporary defect managenent information conprising
position informati on of the tenporary defect
information. 10. The nethod of claim@8, wherein the
recording operation is nth recording operation, and
the recording of the tenporary defect 25 information
conprises recording the tenporary defect information
CORRYS tethPsraRPliselct Rittagefient HIOFABGAIPTh M afdd Sther than a
t hrough nth Tecording “operations, wherein n is an

i nuegedatalareaTi¢herdiseoand the mwitho @ furithesrceimprisieg recording

recording of th 0.t enporar efect informatjon and

t ni by SecLro AR e et d ot SpRRement
F eGEbEhAtor tea HErRO hnagéM aittarba bP iERdiseh Aéhondé th ke
tenporary defect managenent information in an area

5ot Wléac finadigation.user data area of the disc, and the
nmet hod further conprising recording the tenporary
defect information and the tenporary defect managenent

i nf or maiRon MheandfioRICdT IFARYE WdreRt #e tempgdraryddetect n
response to a 5 disc finalization. 12. The nethod of

cl infarmationisdpsl temumsarvedgieeipipraxatioptcompiisingdefesh i s

pobPel AR ET B oo B TRl 9 FeRling

102 lopetatiopcording io operation. 13. The method of
claim 12, wherein the area is a tenporary defect
managenent area, and the tenporary defect nanagenent

| nfor matzon g BBALY ditGaihfeh, WERH HeVards(i§ Htemporary
ed 131 ect

information is provi n a tenporary de
matefestendnagenoemtedreanad de wmpdrant éefeot mrapagdatent t
manggenent area. 14. The nethod of claim 8 wherein .

C hamaraatien o Waagsns st Smaciey gefechitbgating I Byided
angh g [darEQ REhadBeRaRIMNAbR%rea 20 R erhHisra
lsrecor(}%ﬁlgaﬁﬁt%ée terrpo? ary defect I nfornmation andﬁ?hgy

t edebed myamkgarmeentrargagenent i nf or mati on conpri ses
recording the tenporary defect information and the
tenporary defect nmanagenent information in

14.  The method of claim 8, wherein the disc further comprises
a defect management area and a temporary defect management area,
20  and the recording of the temporary defect information and the temporary
defect management information comprises recording the temporary
defect information and the temporary defect management information in

the temporary defect management area.

25 15.  The method of claim 8, further comprising recording the
temporary defect information in a memory accessible by the recording

and/or reproducing apparatus.
16. The method of claim 15, wherein the recording of the

30 temporary defect information on the disc comprises reading the

temporary defect information from the memory and recording the
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the tenporary defect managenent area. 25 15. The

nmet hod of claim 8, further conprising recording the
tenporary defect information in a nmenory accessi bl e by
the recording and/or reproduci ng apparatus. 16. The
nmet hod of claim 15, wherein the recording of the 30
tenporary defect information on the disc conprises

r e@&hge rg%efé&rmerrﬁéﬁoﬁiﬁf §ﬁhréé‘6f3ﬁ@dlé@rh fe’s%hké‘@‘o an end
menory and recording the 38 tenporary defect

i nfod thentéconding cgeraticva of the disc in response to an
end of the recording operation. 17. The nethod of
claim8, wherein the disc is a multi-layer s disc

conpri siq7g a Thle4hatHddofdlaiiP8 O\F\/Héﬂﬂn by 8isE ightriuleas
recording |layer conprising a user data area. 18

s metdigsdc@npiising @ @yralibepiesordieg tyses witheaghi rteeozdﬁagalayer
di s¢_havin whi ch prevents, after the data
|SCPBPJ|SH§ga uﬁ85ﬁ§ %%Qrea of the disc, new data from
being witten to the area of the disc. 19. A com

puter-read abl e nmedi um conprising conputer - execut abl e
| nst r uctlions Thermpthadoeliglaig Bnwhersin He diss is awriteencs

?&&1 @%\g&i@%ﬂg.é’tgﬁfh@\dpr‘%ﬁ/e AR gﬂéPﬂ]ealii Ashie ?écdrH%@ jnan

onprising: rtea npor ar

101 nfa@éﬂ@f tHandisomsw diatfroesbéing writtonf torthatare:m of)theadisc.
defective area of the disc for a recording operation;

and 20 recording the tenporary defect information and

tenporary def E pﬁ@g SMIein?écﬂﬁﬁﬁédrﬁPrlélﬁ manage the

terrporary de rmat1on on use by a
r emmbmgr-ammmableemmcbmona doraperforating the)opeara‘tlonmrecited in
di a: .def ect managenent. 25 21. The nethod of cl ai m 20,
MOt he reading of the tenporary defect
151 nformation conprises reading the tenporary defect

20. A method of managing a defect in a disc, the method
comprising:
reading temporary defect information comprising position
information of a defective area of the disc for a recording operation; and
20 recording the temporary defect information and temporary defect
management information to manage the temporary defect information on
the disc for use by a recording and/or reproducing apparatus to perform

disc defect management.

25 21.  The method of claim 20, wherein the reading of the
temporary defect information comprises reading the temporary defect
information from a memory accessible by the recording and/or

reproducing apparatus.
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information froma nmenory accessi ble by the recording
and/ or reproduci ng apparatus. 39 22. The nethod of
clai m 20, wherein the reading of the tenporary defect
i nformati on conprises reading the tenporary defect
information fromthe disc. 5 23. The nethod of claim
20, wherein the recording operation is nth recording

operati op anghblifef®AbiMdbif 20,PhéRIFPGIARAJIRY Sthe
i nformati on conprises reading the tenporary defect

i ntem partarp defech mioirsatinn deheusepraddingthe tefeparary defect

fi r§t throu&h nt%lh J.ecordi ng operations, wherein nis
an MR o B% disG e net hod of claim 20, further
conprising recording the tenporary defect information
and the tenporary defect managenent information in a
5def ect aanagéﬂ?renﬂe&nodaofoﬁaitrh%g,dm@'eimthee@parcbm ppeeation is

disg finalization, 15 AL i ata
o1 rgpRing foealion A8 sEeEb Y e LerfPRBTT LRkt S, o
defFeimatifiPEMpIises g SHe@nissraty @éfect infermeionon of
a defective area of the disc and tenporary defect 20
nacageising defeet peaiiioninfermationgef firsklhrengibhargcardingct
i nf.ar i_Qn r di sc for disc defect
naﬁﬁsgﬁ@ﬁ§:“@%gﬁﬁgggggﬁﬁgg le recorded data based on
lot he tenporary defect information and the tenporary
def ect nmanagenent information. 25 26. The net hod of

cl ai m 284 whéheimeted afeipiar 49,fUHBPEEPMPHERGJERRAHNG the
| SRR RO T8N O bR s flrebon
25 infolmatiomin Bdefdot nthrsagenuenirarea of thaldisedn respoangerte &
ar %%cafpndaligaﬁgnrfpor ary
15
25. A method of accessing data in a disc, the method
comprising:
reading temporary defect information comprising position
information of a defective area of the disc and temporary defect
20 management information to manage the temporary defect information
recorded on the disc for disc defect management; and
accessing the recorded data based on the temporary defect

information and the temporary defect management information.

25 26. The method of claim 25, wherein the temporary defect
management information comprises position information of the

temporary defect information.
27. The method of claim 25, wherein:
30 the disc comprises a defect management area and a temporary

defect management area,;
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def ect managenent area; 40 the readi ng conprises
reading the tenporary defect information and the
tenporary defect nmanagenent information in the defect
managenent area and/ or the tenporary defect nmanagenent
area; and the accessing conprises accessing the data
based on the read 5 tenporary defect information and

t enpor ar“?e gﬁqﬁlﬁ%ﬁ gaﬁiﬁﬁgsg?é‘édin%g{%’féméér‘éw déféct i-Fﬁtlé"rmation

met hod o 5, 'wherein t Isc 1sanmulti-layer
di snddbeemnporayy aefecimaanagennéntriefosmating in thedefest t h

5o anabatietigtes Ehafor the sE PR dbfedt S Hasiib & §b&land
Wi te-onge acééﬁn@aaﬂnaas@sd BECRRNRY the i HRSEUaSH the read

after the data is recorded in an area of i sc,
neeniaoeary defedidnfagnation asd temporary sefect snanageraesic .

15#%0. .comput er - r eadabl e nmedi um conpri si ng
copQtBA! & ecut abl e i nstructions for performng the
operations recited in claim25. 20 25 30 41

28. The method of claim 25, wherein the disc is a multi-layer
disc comprising a plurality of recording layers with each recording layer

comprising a user data area.

29. The method of claim 25, wherein the disc is a write-once
disc having a property which prevents, after the data is recorded in an

area of the disc, new data from being written to the area of the disc.
30. A computer-readable medium comprising

computer-executable instructions for performing the operations recited in

claim 25.
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