METHOD OF MANAGING DISC DEFECTS IN DISC, AND DISC ON WHICH DEFECTS ARE
MANAGED Technical Field s The present invention relates to disc defect management, and
more particularly, to a method of and apparatus for managing disc defects using a temporal

defect managemet Aol BIMWNIGIRCiEtST WEFE detschnmasayenenDseerformed
using the method (%{ a%?% W fect management is a process of
rewriting data sto %ﬁﬁﬁ&é&%ﬁi /?’1 ch a defect occurs. The data is
rewritten to a new portion of the disc's data area, thereby compensating for the data is loss
otherwise caused by the defect. In general, defect management is performed using a linear
replacement method or a slipping replacement method. In the linear replacement method, the
user data area heghitbatideldfect exists is replaced with a spare data area having no
defects. In slipping replacement method; the user data area with the defect is 20 slipped, and
the next usér data arelirapiresaotdeteciids uslate Bthiibe divlest rapleegemenaaahglipping
replacement m F I to uch as D-RAM/RW, on which data
can be repeat(fé y?geijzgqjdéd an 'ger*gc%or |ér21¥g %%dr‘?%be per aragh ﬁs?u rﬁﬁ%\ﬂglﬂ% ‘%\ ess
method. In othd&tmt%umeglae@mepmmm amhalgmmﬂémﬁd@%tmh@&am
difficult to appl i ch rec ording 'is aIIo ed 0 E/ ce.' In general, the
presence of defe té\‘{ﬂ&%%%ﬁ?ﬁé 3‘5% tegrb eco?dﬂggdg?én rs{ é{l en confirming
whether the dagppasatusen recorded correctly on the disc. However, once the data is 1
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Background Art

Defect management is a process of rewriting data stored in a user

data area of a disc in which a defect occurs. The data is rewritten to a
new portion of the disc’s data area, thereby compensating for the data

15 loss otherwise caused by the defect. in general, defect management is
performed using a linear replacement method or a slipping replacement
method. In the linear replacement method, the user data area in which
the defect exists is replaced with a spare data area having no defects.
in slipping replacement method, the user data area with the defect is

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

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

recording 'is ‘allowed only once. ™ - T sE s T

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

been recorded correctly on the disc. However, once the data is
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recorded on a write-once disc, it is impossible to overwrite the new data and manage the
defects therein. After the development of CD-R and DVD-R, a high-density write-once disc
with a recording capacity of several dozen GBs was s introduced. This type of disc can be
used as a backup disc since it is inexpensive and allows random access that enables fast
reading operatiqesortENRa SUMEE- i t.available. for, write-once discs,
a backup operation js discoﬁtﬁ]ﬁugggwghﬁezrﬁaﬁggggﬁ Elrae%asci{ﬂ(%. ,tgar(?‘leﬁg%n\}\ﬁ}g}g Q%I%@?aexists)
is detected durifgNRENRRALR e dpfestadhersigeneral, since a backup operation is
performed when a system is not frequently used, such as at night when a system manager

does not operate the sysfiemtttigeveledikelt tbatpiissantinyes ,Qagli,H Relllee) jon is

maintained disconé'tnued for the night when it is stopped because a defective areva of a

WIGQNER dIRTWHB e A HRaeaPapkypbsevanat donaididy performed.

write-once disc is

Disclosure of thénbnvdotied. THENR @pea i PRTISAPERVIRES %Q%fg%%ﬂlgg%%e&%‘é Method and
ects

apparatus that can be applied to dbscs, and a disc having the de manageg using the

defect managenSHIMTEHYR 2HReAIAYS fefslrinrRrassothab Boeblesitsiet tendimamement
method and apppettothel coweIRRGAHECALREMENSEINIEN R RIPGLin daiepied during
|

a recording ope{’?rtiton enatain% the recording operation without interruption, ARG aisc
having the methSHSENeRifIShs 2 83cur PSRN AR diseadintedatiandeifbteet forth

in part in the deseeiptine whichrislioweand damattey leue oMy cription, or
may be learned bF}lag ractice of the invention. Acco)reégi#g%ogﬁtgg%gc?gbH}litﬁrgsgg%HR/ention,

e [Aea 't SHEFRIHNEE R RRRket eeraliandseraporap defbet2a

a disc includes 8
system is not frequently used, such as at night when a system manager

does not operate the system, it is more likely that a discontinued backup
operation is maintained discontinued for the night when it is stopped
because a defective area of a write-once disc is detected such that the

15 backup operation is not completely performed.

Disclosure of the invention

The present invention provides a defect management method and
apparatus that can be applied to discs, and a disc having the defects
20 managed using the defect management method.

The present invention also provides a defect management method
and apparatus that can manage disc defects even when 3 defectis
detected during a recording operation, enabling the recording operation

“without iriterruption, ‘and a disc'having the method.
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25 Additional aspects and/or advantages of the invention wil! be set
forth in part in the description which follows and, in part, will be obvious

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

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

data area in which user data is recorded, and a temporary defect
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management area that is present in at least one of a lead-in area and a lead-out area and in
which are recorded temporary defect information and temporary defect management
information regarding the user data recorded in the data area. 5 It is preferable, but not
required, that the temporary defect information and temporary defect management
mf_ormanon are ﬁ%ﬁ%@n&t%@/ﬁ?ﬁ%ﬂﬂ?gs elifoty égg/i/%lﬁg 8??@%&5 é%%rgﬁg in the
data area. Also, it is preferable, but not required, that the temporary detect 10 information
contains informi&Rsh @vtiésen @apisbich Bredsieenteddamporang defiechiefoimatidch
corresponding ' ns. | QN indicati gsition of
replacement arleézﬁt{h%ﬁgpg' é?};b%rtgit% %?ﬁ%@?ﬁéﬁg{ﬁf?@%q&@%%%% gﬁ'ﬂ%é%arr;as%gct of
the present invéRferdechir fhsddstalgrasanaging disc defects in a disc includes recording
defect information regarding data, which is recorded in a data area of the disc according to a

recording operation, ag tepRSGHALISIBGH IR FEIRIRSI HAEIMB AP STy dnagagement area

that is present in at least one of a lead-in area and a lead-out area of thé disc; and recording
management inffSRIRAIPP @RS {aRIRagATy delachmanagemeatintesrmatioonate feepeiedy
defect managegeslSHprEionE dRRAABRAFPRMISRRNARRIRMEBhAIER il iRPLRgrable,
but not required, that the method l?:J(?R]er includes repeating the recordﬁg the oﬁe%;ct
information and?f¥&recording the management information for every recording operation; and
recording a 25 last recorded temporary defect management information and temporary defect

(in_formation in a defectrmsanitgerprsiopsBieitindt RSQUIFSA AthiRaRbaBmMPbIAe/eRddR area

and the Iead-outfarea. The recordin'_‘gf the last recqrded temporary defect information is
- 10 intormation contains i

ormation indicating a position of a defective area
of the data area in which corresponding user data is recorded, or
contains information indicating a position of a replacement area that is a

substitute for the defective area.

According to another aspect of the present invention, a method of
15 managing disc defects in a disc includes recording defect information
regarding data, which is recorded in a data area of the disc according to
a recording operation, as temporary defect information in a temporary
defect management area that is present in at least one of a lead-in area
and a lead-out area of the disc; and recording management information
( 20 for managing the temporary defect information as temporary defect

management information in the temporary defect management area.

Itis preferable, but not required, that the method further includes
repeating th,e_‘reqq_rding the defect _i_qf._qgr_natfiorj_and the_‘_r'éco.l_'djng the

s LR B R N N S N T - SRR O AR EE RIS
management information for every recording operation; and recording a
Ly e enan LI e ST hnsn o s el B . Certip o :

25 last recorded témﬁéréfy d_efect manég'éméntjinformat‘ic'_m:z_a.nd fiehgorary
defect information in a defect management area that is brésent in at

least one of the lead-in area and the lead-out area.
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performed during finalization of the disc according to an aspect of the invention. It is
preferable, but not required, that the recording the defect 5 information further includes
recording information indicating a position of a defective area of the data area containing
corresponding user data, as the temporary defect information; recording information
indicating the position f Ich,l ubstitute for.the defective area, as
the temporary defect in?ofrﬁrﬁra?t?(é%? %fﬁggégeﬁﬁgﬁggr%%g@r%qRgﬁ%rYe(ro%g%?gW?agféé‘?ﬁfb?mation
in a temporary ddtéEioFTRthetsng finalinationeof ithendiserapomadirtefocimasrag BEMearea,
starting from a stgf{pftitys temporary defect information area. It is preferable, but not
required, that the recording management information comprises sequentially recording the
defect information in a Is temporary defect management information area included in the

temporary defect manadjdihBrefarakle: Buinotsrauirednthet dhe reassdingytiefdetect
managemeny infoRfeaitioR R MESAHIRGE YELARMBAhASRASHSE IR Re  Linvetion
recording and/or reproducing apparatus for use with %Fj]sc inc%gésm:? %%58 &eBra 'Sﬂeb ding
unit that records AAEBRINERERR ebihadatairedisordatnia gowrskpahdirgpotelsitta, as
recording/readingnénib R dHatast Ripmagan ing: hich is recarded in a
data area of the disg_acgorémr% to a.relcording opé{%&ﬁ@?ﬁ%ﬂ%ﬁ? }g,é?é}c?:?efﬂpoqrr%\a%on ina
temporary defecPRRHAG&hBERIRGaMANt R aMbiehds|eastbstitufe #5r dHeatbiactinaa and a

lead out area of theslis BRTHHTBERA BRRAIGHEH] 0 for ing the temporary
fect information as temporary Eefec managemge%%ﬁ%%gaﬂ%%%%etﬁ}gg?mch?é@geﬁ%t
managemel ardgmpqgary defect information in a temporary defect information area

included in the temporary defect management area, starting from a start

of the temporary defect information area.

It is preferable, but not required, that the recording management
information comprises sequentially reco-rding the defect information,in a
15 temporary defect management information area inciuded in the
temporary defect management area, starting from an end of the

temporary defect management information area.

According to yet another aspect of the present invention, a
recording and/or reproducing apparatus for use with a disc includes a
C_, 20 recording/reading unit that records data on or reads data from the disc;
and a controlier that controls the recording/reading unit to record defect
information regarding the data, which is recorded in a data area of the
disc apcordin_g.to a.rego"rding operation, as temporary defect information

in a temporary defect management area

e Y ) e Sy Tl

. temporary deft r _ _!?af i'stﬁres_ent in at least one of
25 alead-in area and a lead-out area of the disc, and to record  ~
fhahégéméﬁf mforr;}atlonfor manggmg the tgr.;’lipbrét.'y‘ &efeci infofmation
as temporary defect management information in the temporary defect

management area.
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4 It is preferable, but not required, that the controller controls the recording/reading unit to
record the temporary defect information and the temporary defect management information in
the temporary defect management area for every recording operation, and, during finalization
5 of the disc, to record a last recorded temporary defect information and a last recorded

atleast one of the e N AP h AR S b Ol RPT et Bfotrr

at least one of the lead-in area an

aspect of the présentdingintiading Qhib e cocdiniothe penaiesdar dertiihfafisgiBicheiesh
recording/readi [ t yegords data on or reads data from the disc; and a controller that
controls the rec%%#@éﬁ%ﬁjﬁq%%%{?mgqg%m% @%W@ttfﬂﬂtlﬂmgdﬁmﬁﬁ afyRefeet which is

recorded in a dareasgecieht zliea focovdingrézeriingg operstion, PRI QARG TifiEHASIBROrArY
defect inforgwatigrﬁ(jﬁ}ea&% ptor%x 15 defecg[ man@ ement area that is present in at least one of

alead-in arda and & loatcot Kre dranas isteq BHRRERL AR igrenation ArstAation

for managing thiaéit setarjrdagnieiestinfofsotiivaagfrabricimRermarisr Rch Mapargement
information in thr% égm é)rar}g defect mapagement area, to record second defect information
S T

regarding 20 second data. w HiRsEe et lgast e Rlitheripadir ahea
recording operatind the kediaitempeoedrihdefget information in the temporary defect
management area, and to record defect management information for managing the second

femporary defet morRegR Y SFEARY ERRTAOL AN B O RGE SR et 1 e
(diagram of & reterarstinanapsargtisdocinge avitinsadiscaochrdemaosrosiybadingaiihe
present inventiqfat records data on or reads data from the disc; and a controller that
controls the recording/reading unit to record defect information regarding
first data, which is recorded in a data area of the disc according to a first
recording operation, as first temporary defect information in a temporary
15 defect management area that is present in at least one of a lead-in area
and a lead-out area of the disc, to record first defect management
information for managing the first temporary defect information as first
temporary defect management information in the temporary defect
management area, to record second defeci information regarding
20 second data, which is recorded in the data area according to a second
C' recording operation, as second temporary defect information in the
temporary defect management area, and to record defect management
information for managing the second temporary defect information as
second temporary defect management information in the temporary

R N R

25 . defect managementarea. . . . ..
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 Brief Description of the Drawings

FIG. 1 is a block diagram of a recording and/or reproducing

apparatus according to an embodiment of the present invention.
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5 FIGs. 2A and 2B illustrate structures of a disc according to embodiments of the present
invention. FIG. 3 illustrates data structures of the discs of FIGs. 2A and 2B according to an
embodiment of the present invention. 5 FIGs. 4A through 4D iIIustrat_e datq structures of a
defect management area according to embodiments of the present invention. FIG. 5

illustrates recording of daga in gaU spare area, according fo an
embodiment of the present ﬁ%ﬁgﬁ‘ﬁg@ @iﬁ?gggHa%}rﬁﬁ@ﬁﬁtQ'aﬁé%ﬁM@ég of
temporary defec€biatimenis oMb prsantlimpsrtien. according to embodiments of the

i [ ' | thod according to
present invention. FIG. ] f rt jll defec an emené me
an embodiment of the pﬂt?e?tllﬁ)#\%gﬁéﬁ.%. rl"%cglﬁ W fﬁﬁ?lfﬁ}%?a% 'Qae%ﬁ‘“d 2B
management metReardisg iz arniembodinueing 0é thizopiasenit dfbatiyesent invention. Best

mode for cakrying out t i repce will now,b adg in detail f[o the present
embodimentgs of the p@%%ﬂ%ﬁ%ggﬁﬁ%s{rgﬁvﬂfﬁ rék’é’ﬁiﬁ%‘%ﬁa : ifefRCh0
accompanying diR@fiagemnerairdileccofdiogde mmberdis sateradttiregies lemestsion.

throughout. The embodipe I elow in,order to explain the present invention
by refgerring to the figures. Fr:}é !Rﬁs'%a?%o}c%g %{gbﬂgrﬂ@aﬁé’&a&ﬁﬁﬁaﬁr@%aﬁs@are
apparatus accorafﬁg.tamelﬁt@wmﬂmmwmmih&@&@/@n?ﬁgﬁ@fﬁ%ﬂi@ to Fl(-t;- }I thze
recording and/or reprogyeing app S, des .arecording/reading unit 1, a controller 2,
and a mgmory 3. The rqlé‘j:%rgdi%rggg%gdur}rﬁmsié%‘?éj@%a% %tlérﬁ?segltﬁﬁ?%ﬁﬁ‘h’ igeéﬁCt
information &torafermediom H2Ebréihand I DL érbrdivnéingabtbmbsasashidventRn, and

(reads back the data framhs,diss 100 to verify the

FiG. 8 is a flowchart illustrating a defect management method
according to an embodiment of the present invention.
FIG. 9 is a flowchart illustrating a defect management method

15 according to another embodiment of the present invention.

Best mode for carrying out the Invention

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

explain the present invention by referring to the figures.

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

25 Referring to FIG. 1, the recording and/or reproducing apparatus includes
a recordinglfeading unit 1 . acontroller 2, and amemory 3. The
recording/reading unit 1 records data on a disc 100, which isan
information storage medium according to a first embodiment of the
present in\}ention, and reads back the data from the disc 100 to verify the

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

management according to an embodiment of the present invention. in
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30 accuracy of the recorded data. The controller 2 performs defect management according to
an embodiment of the present invention. In 6 the shown embodiment, the controller 2 uses a
verify-after-write method in which data is recorded on the disc 100 in predetermined data
units and the accuracy of the recorded data is verified to detect a defect in the recorded

data. In other woyjds Jh& G0 ler.2 records user data @n the 5 disc 100 in units of recording
operations, and ylgﬁfles the%izl;(g:lcg)(rg éﬁ%@m{g&a‘%&qg’ ?Jt%gt WipSray erily-afiesraciioansthodf the
disc 100 in whichlewbistb dlatzisssrettiedaderettirding theiatpiadbRREASEIRASH IS, the

controller 2 creatgs4n lon. that indicates sition.of the . defective area of the disc 100
as temporary defect irf% ?nééﬁg%&giocf e %{&%%r%ﬁ%? 343 Yerfirstdn datestadsfantdainag the
memory 3. If therecideslinati.théinsthed Wiods) aherciaaebirs 2 PeedederTupedieyenthe
controller 2 gecoméctq@,@tﬁlr%ﬂﬁnfo mation.as defect jnformation on the disc 100. Here, the

recording operation is a unit 0 v%c?fkrgg?é AEPTRUCRS ARG Wedlssetheirrenmdacrser

recording work t8ai8 trecfetentcin Aceartiiog todbfe b eHisRg o M EHRENIID IRSIALIN,

indicates a proc i ich the disc 100 is loaded into the recording and/or reproducing
apparatus, data?s‘?j T%zéio%% N &eeai&efgﬁ%ﬁa%g%gﬁt%@ﬁE?a’?(@ﬁ’%@ﬁ"fF@#ﬂth@'ﬁécording

and/or reproducthg spptrcites 2@oemigsHafatmatoringOparatian S¥ssmisRrEsd and
verified at least ggge| e%e;ggrﬁ,tgat IS r@ rded and verified several times. Defect
information, which is o%talned Using ﬁ{%cv R AFEMRREHRisstinfermmianiansiored in the
memory 3!Whestereséhprrsstsdtierajratipyitetidtah shoMatin Fﬁ%@?ﬁ’éﬁ'ﬂ'&%@ apqfar

Qéproducing' appatalis igf%der tor rpn ve the disc 100 after recording data, the controller 2

expects the recording operat?oﬁt%ebe ormation reaches a predetermined level, the

controfler 2 records the stored information as defect information on the
disc 100.

Here, the re.cording operation is a unit of work determined

15 according to a user’s intention or is a 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 and/or reproducing
apparatus, data is recorded on the disc 100, and the disc 100 is taken
out from the recording and/or reproducing apparatus. During the

20 recording operation, data is recorded and verified at least once. In

C general, data is recorded and verified several times. Defect information,

which is obtained using the verify-after-write method . is temporarily
stored in the memory 3.

o Whe“n' a user presses the eject button (not shown) of the recording
25 " and/or reprodiicing apparatus in order to remove the disc 100 after

‘recording data, the controller 2 expé:été therecordmg operatlon té be

terminated. Next', the controller 2 reads the information stored in the
memory 3, provides the read data to the recording/reading unit 1, and

controls the recording/reading unit 1 to record the read data on the disc
30 100.
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terminated. Next, the controller 2 reads the information stored in the memory 3,.prOV|des the
read data to the recording/reading unit 1, and controls the recordlng/readlng unit 1 to recdrd

the read data on the disc 30 100. 7 If the recording of data on th_e disc 1QO is completed (i.e.,
no more data will be recorded on the disc 100 and the disc 100 is to be finalized), the

ller 2 ds th | ati mporary defect management
fn(;gm:a(telz)n |rr? ;O(rje?ecte rmggé@méé@tﬁ’fﬁg}g aofﬁ{’h] fhlsc '?60 %uﬁn%ong ioteettich, rpemore
recording and/or 98{Rouil daereppededuendtikzdis crt0edadt th&;dmﬁtlmm@chheecﬁﬁﬁ%sd)
the temporary defe
anacement g e PR i @bt mee ez terms of

management area in order to access t

a recording and/ETRaERIYcleden paaamsessasitonform&icn I i tﬁe%ﬁ%ﬁ@@éh@d’f‘ﬁma

ding and
apparatus can b Qrecordlng or reproducing apparatus or a recor
rep|tE)rodUC|nggappg121'{Huégali—'é?g1116 A and 2B illustrates structures of the disc 100 of FIG. 1

according to embodiments of the present invention. FIG. 2A illustrates 15 in detail a single

record layer disc repre$#iRghiBfefsEstion. theirerardiograridier rldﬁ:rddedﬂt@:amt@ﬁjedr?z fa
e dise 100, Ay I B o B SR e e b v

the disc 100, and the lead-out area is located In an outer part 0
is present betweBR fRIshdAnacarasat R addot ﬁreaeﬁﬁﬁbaaw idefistid ecbiniganisal data

area and a sparereign drllf ¢9EELAL HEIISANGITALE g dotayina wherg user data is

recorded. The spare area is an area of the data area 0 an th
(the replacethent @& ffr 1 iS6AISHNGE anelieseeproducing apparatus as shown in FIG. 1, it

is understood that the apparatus can be an individual recording or

reproducing apparatus or a recording and reproducing apparatus.

FIGs. 2A and 2B illustrates structures of the disc 100 of FIG. 1
according to embodiments of the present invention. FIG. 2A illustrates
15 in detall a single record layer disc representation of disc 100 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 between the lead-in area and the iead-out area,

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

The user data area is an area of the data area where user data is
recorded. The spare area is an area of the data area other than the
user data area which is the replacement area for a portlon of the user
data area havmg a defect The spare area serves t_e. compensate for a

25 {oss in the recordlng area due toa defect in the uset Hdata area. On the-
assumptlon that defects may occur wnthln the disc 100, |t is preferable
but not required, that the spare area assumes 5% of the entire data
capacity of the disc 100, so that a greater amount of data can be
recorded on the disc 100.
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data area having a defect The spare area serves to compensate for a 25 loss in the recording
area due to a defect in the user data area On the assumption that defects may occur within
the disc 100, it is preferable, but not required, that the spare area assumes 5% of the entire
data capacity of the disc 100, so that a greater amount of data can be recorded on the disc

100. 8 FIG. 2B illustrates.a daouple record layer disc representation of disc 100 having two
record layers LO and tLE:LfGAggalﬁ-li'ﬁtg‘?%ei 4 Gﬁ@%éﬁ?%ﬂﬁﬁ%ﬁ@ erREeaRMAtianptiding
formed from thelipodraninptivbediotdrs@it BFendd.p the ledipiparkal hadesbryer LO.
Also, an outer are%r, s a data area, and a lead-out area are sequentially formed from the outer

part of the secoRAEbAVIE) @783 #iarRequestaleiaed krm thadnenrataidberisingle

record layer disest@edolayls 1 2tothieeleader Wa Ar6RtITMIRRaRYEY the. iNARIaTh s dieg 100
of FIG. 2B. That is, the disc 100 of FIG. 2B has an opposite track path (OTP) in which data is
to recorded’stafify FofheRe AL RilF ArEQ BrArRAREE Reeva My fesard Tromtitherritevard

the outer area qfdheofitsig eerishiayecd@ lapsk corgnHBgdemdhe QiHelyea af fisesecond
record layer L1 to the | a&éout area ?f the second record layer L1. The s&gre area is allotted
Y

to each of the r€@5Hd LBe:51A9'¢ resqrtyendisaittthed 51®i2A, hedradevthe spare
areas are presarédVPResdREINIRE Hateapan AthBAadcubRraEand bepwgeR thg user

data area and'the out areggq#fynecessary, a portion of the user data area may be used as

another spare &85, Skt 2R &S alarrrrsipdracreath4P e hieydrchalaiads the
lead-in areg aneeiter R |sRMtwid Mepa tdGe SullHdrate s @ity S Ry valdrasoRithe disc
(IOO according to an embodiment of the present invention. Referring to FIG. 3, a
. continuing toward the outer area of the first record layer L0, and
continuing from the outer area of the second record layer L1 to the
lead-out area of the second record layer L1. The spare area is allotted

to each of the record layers L0 and L1.

15 in the embodiments of FIGs. 2A and 2B, the spare areas are
present between the user data area and the lead-out area and between
the user data area and the outer area. if necessary, a portion of the
user data area may be used as another spare area. Specifically, more
than one spare area may be present between the lead-in area and the

20 lead-out area.

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

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

30 of defect information, whether defect management is performed, and a
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ava

temporary defect management area is present in at least one of the lead-in area, the qud-out
area, and the outer area of the disc 100. Also, 25 a temporary defect management area is
present at least one of the lead-in area and the lead-out area. In general, information that
relates to managing defects in the disc 100 is recorded in a defect management area. Such

t management, a position 30 of

information { in e structure of the disc 100 for defec n3
defect informatig#%?ﬁ%ﬂae?cégfg&en?ﬁﬁﬁgﬁaﬁ B @(? caRe LlRudigoRnesdissize of
the spare area. In&hed&daé&)gerwrﬂﬂyoace_ rdiied,aﬂewnietﬂo&%@@@@”&!é@%ﬂé%?ﬁ&M t
previously recor when the previoysly recorded data changes according to an aspec
of the invention.%zqﬁg@nlgrﬁfw &d g‘%}ég’ is%%%%ﬂ‘fﬁﬂf@?@é&ﬁ{hﬁﬁﬁﬁ%@ﬁén% apparatus
such as that shawweintieie. 1, the apparatus reads data from the lead-in area and the lead-out
area of the disc 100 to determine how to manage the disc 100 and record data on or read

data o the o 100yl s AR GEAETRe e bt rea o

increases, a longer time i$ spent preparing e.recordln orrep
loading of the dig@PAERHIglisigH, asdipabsbarinierffiG) frimoappdemperentdedats from

management in ToTgP rary, defect informati ..The t orary defect
management in?ﬁéﬂg%ﬁlg%geﬁ%ﬁgn@%l%% §é’fie% elﬁfgﬂﬁg%gﬁsgriaﬁégéé@m’éﬂf’eﬁ%rary
defect 15 manademanage dhdiss fitheddecerdatiiia arcarandidtite fear e @ié%fﬁ- .
According to angxpbodls L of t r inventign, the defect management is performe
using the linear %ﬁgéc?r@ggtv r%fegtﬁ%(? %@A%ﬁg fclaa%ap(r)?gﬂf%% e‘Et%?oﬁ%gﬁ'&n%ﬁﬁ’udes |
informatioAfndida@rapaes FaJongsitioneoisss fefdquiveparee dhitheedineiHilo rRshifaimALoN
indicating & of gata after the loading of the disc. Accordingly, the present invention
proposes temporary defect management information and temporary
defect information. The temporary defect management information and
the temporary defect information are recorded in a temporary defect

15 management area that is formed in the lead-in area and/or the lead-out
area. |

According to an embodiment of the present invention, the defect
management is performed using the finear replacement method. Thus,
the temporary defect information includes information indicating the

i 20 position of a defective area of the disc 100, and information indicating a
C portion of the disc 100 that can be a replacement area for the defective
area. The temporary defect management information is used to
manage the temporary defect information and includes information
indicating the point of the disc 100 where the temporary defect
25 information is recorded. ... - s Lmnve a6

wF .

According to an embodime'n_iibf tﬁe:p-r;esént rnventton the
temporary defect information -and the temporary defect management
information are recorded every time a recording operation ends. The
temporary defect management area includes temporary defect

30  information #0 and temporary defect information #1. The temporary

10

R e

FREANANG e, A, s s



portion of the disc 100 that can be a replacement area for the defective area. The temporary
defect management information is used to manage the temporary defect information and
includes information indicating the point of the disc 100 where the temporary defect 25
information is recorded. According to an embodiment of the present invention, the temporary

defect information and the temporary defect management information are recorded every

time a recording%&?gﬂbﬁ@ﬁ%@? %é W%%ﬂ?%%%%ﬁ%% ERelSRERRRE M Bbrary

defect 30 informadienréBordddetupntpryodriiayiofsratiartdlard s rnstian rddadgiash

information #0 inclydes information rfﬁardin a defect oc urrin%{in.dat%recorded during
g

recording operaliM 3 AN A AratibA& 4G ¥ qefagtiinmalien A easSrary defect

information #1 incfudestioie regdiding gatdiegtoodeifahgaaudatg receatieegarpry during 5
recording operation #é. and informatig re ar(%in%}%re Iacemé&nt area as temporary defect
information 1. EXFHEINhERRIARRPLA) AL LpTaY BRI A (RRIES BRGNS B R%e ct

management intermadiainy #ef&dt. inferestiparany detath srattrogmedrurpaaadien #0, #1

includes corresponding information fqr managing the temporary defect io information #0, #1.
If no more data 39?5"?8 @FS@dmﬁﬁﬂnéﬁﬁ?%}mgg@mﬁ EfNa0a0g5eY deiREmeiPrcord

more data on th#(Ji#d 100Hp eertipe disg dEI@orergsdgdindinalizemateniemparancdriest
information recorded in the temporary defect information area and the temporary defect 15
management inm%qpfﬁ%H&Eﬂ'm%ﬂ‘éqgﬂfﬂam%@%ﬁﬁﬁﬁﬂgﬁgﬁ{é’rﬁelfr%trmation area are

corded ingthe ifeniatianggestent area. A reason for recording the temporary defect
(Sanagement information and the temporary defect information in the defect

If no more data can or is to be recorded on the disc 100 orif a
user does not want to record more data on the disc 100 (i.e., the disc
100 needs to be finalized), the temporary defect information recorded in
the temporary defect information area and the terhporary defect
15 management information recorded in the temporary defect management

information area are recorded in the defect management area.

A reason for recording the temporary defect management
information and the temporary defect information in the defect
management area (DMA) again will now be explained. When no more

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

(™

finalized), the temporary defect management information and the

temporary defect information, which are updated several times, are

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

enabling fast reading of the information recorded ih the disc 100. Also,
25 itis possible to increase the feliability of information by recording the

defect nﬁanagerﬁe‘!;t' information |n aplurallty of areas. o

fn an embodiment of the invention, the defect information
recorded in the temporary defect information areas #0 through #i-1 is

.accumulatively recorded in a temporary defect information area #i.

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

i1




management area (DMA) again will now be explained. When no more ¢ 20 data will be
recorded on the disc 100 (i.e., the disc 100 needs to be finalized), the temporary defect
management information and the temporary defect information, which are updated several
times, are moved to the defect management area of the lead-in area, thereby enabling fast

reading of the infrmat in the disc.100. Also, 25 it is passible to increase the
reliability of information%%lirge%?é%?gaq#%%é% oloma 'gﬂéhgﬁgiﬁ@?fﬂdﬁé?ﬁ”iﬁ HpifRarty of
areas. In an emdoépiraation inethre EMArdulingittfe finafieetioiast tirsaiged imthe temporary
defect information areas #0 through #i-1 is accumulatively recorded in a temporary defect

information area #i. 30 f s Sfficd r efect infarmation from the last 11
recorded temporar defe%f%@r%a@@§% 8@5@ a&éﬁgi‘ngrqe%é?ﬁjt% Feaa{)c?(fmoﬁﬁ%‘ﬁ%%rﬂ% A
during the finalizgtﬁﬁr drisaensealoaigepobiniratie nbityteiss wikhca et asoirgazapagity of
several dozgn GRscH SR | - is allocajed to an area in 5 which
temporary defect ma(_:na%emenﬁgfg%ﬁ%%%gl@ﬁgghﬁﬁ, n hf%ﬂ ﬁbseﬁ%‘ﬁ?'arﬁg?te?g%f@“r
allocated to an dR&IBNhAkstesmpes alodetedttdrdoraratian #hictetarrstaRhigdfebecause it is

generally preferghfgrinafRiPid Rew pfquyatien.in.units of clusters to update information when
a minimum physical unit of recor |ds a gﬁ'ste?rﬁbgl]tl oueg e gmi.%gﬁpgf & Rf“?é%%’%@ defect

information #i isBEPEENEM | IRISMAtomImpitn it itérstioalipded infodingibAiEdneferably
o e SRS Ao R g SRR oS e e

required to record temporarydefect information #i, considering
(defect is abbut dPREr MM glafertieforreativa #5isljustsaverhKREONg AXotIIBAASIET WHte

method can be e Ref QRdBMPe aR-IRIBSE preferably about 5 percent of the disc
recording capacity. For instance, about four to eight clusters are
required to record temporary defect information #i, considering that
information regarding a defect is about 8 bytes long and the size of a
15 clusteris 64 KB long.

- A verify-after-write method can be performed on temporary defect
information #i and temporary defect management information #i
according to an aspect of the invention. When a defect is detected,
information recorded in the defective area of the disc 100 containing the
(\ 20 defect may be either recorded in a spare area using the linear
‘ replacement method, or recorded in an area adjacent to the defective
area using the slipping replacement method.

FIGs. 4A through 4D illustrate data structures of a temporary
g!_c_aﬁe{ct_m:gpgggmgm area (TDMA) according to embediments of the
25 present invention, Referring to FIG, 4A, a temporary defect
management éﬁr‘é?é is Il)gicélly dwlded irnto two pa&s: a témporary defect
information area, and a temporary defect management information area.
Temporary defect information TDFL #0, TDFL #1, TDFL #2 are
sequentially recorded in the temporary defect information area, starting

30 from a start of the temporary defect information area toward the end
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information #i and temporary defect management information #i according to an aspect of the
invention. When a defect is detected, information recorded in the defective area of the disc
100 containing the 20 defect may be either recorded in a spare area using the linear
replacement method, or recorded in an area adjacent to the defective is area using the
slipping replacement methad. FIGs. 4A through 4D illustrate data structures of a temporary

defect managergé%f%%a (asRRRTaY drlerhiseadssas At tosmakion d BRSEH. imRIAgon
Referring to FIGH4ATBIRSWRIaRY SeipchRanageeieipsantniprisaly divded iple two parts:

a temporary defect P information area, and a temporary defect management information

area. Temporary HERUARISIRISELMGTAEE TS T Hirmatiop eremtanarssthecrnd theseerded in

the temporary destteiasoaiydSfed mEEgenEh PR A0 O eaParBh S8 ing
information are%%the end 12 thereof. Temporary defect management information TDDS
T

#0, TDDS #1, AFOTESReRHLM PP Seleflyniormation T Hthdf Qe rdba#l

defect managem'@ﬂfi_n#gmggg@@r@yt‘oward the end thereof. The temporary defect
management information TDDS #0, TDDS #1, and 5 TDDS #2 correspond to temporary

defect information TDEL #0, TDFL TRFL #2, respectively. Referring to FIG. 46, a
temporary defect man %‘}%EH%%P%ﬁ‘é- f%%i(%ﬁ?rﬂmnﬁ%%’ ﬁ%gg’m@%ﬁ@%l%ﬁ‘y%efect

information aredayidadyteividwaiyidaiespaasagesnessiaforawben Afeaassnarsa iaddg- 4A.
"io However, th?esrr(? uence of re%ordin inform?ﬁifm in the temporary defect information area

and the temporafy UatEaon PSS gL FRLHYAIELOR HEaHaSS BRI Sedhence of
(recording irforntdtimmie thibre s frishcet Af tactethilgtrifpaiatiodefegidsmpaian §Rflket?0,
TDFL#1, TDFLi#%rmation area and the temporary defect management information area
is not the same as the sequence of recording information in those of FIG.
4A. In detail, temporary defect information TDFL #0, TDFL #1, TDFL #2
are sequentially recorded starting from an end of the temporary defect
15 information area toward the start thereof. The temporary defect
management information TDDS #0, TDDS #1, TDDS #2 are sequentially
recorded starting from an end of the temporary defect management
information area toward the start thereof. The temporary defect
management information TDDS #0, TDDS #1, and TDDS #2 correspond
20  to temporary defect information TDFL #0, TDFL #1, and TDFL #2,

. respectively.

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

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

30 defect management information TDDS #0 and the temporary defect
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are sequentially recorded starting from an end of the temporary defect 15 information area
toward the start thereof. The temporary defect management information TDDS #0, TDDS #1,
TDDS #2 are sequentially recorded starting from an end of the temporary defect
management information area toward the start thereof. The temporary defect management

information TDD T0DD TRDS #2 correspond 20 to temporary defect information
TDFL #0, TDFL Eﬁ%ﬁg%ﬁ B#' £ %‘Sp JROLRN G R 9981 SAE INfaFagigRdeMA
temporary defect#hfwntatiesa andrtasppadiny paieof thanrasporat) ersrl AR kg shrat of

information in a.correspond rary panagement information recorded in the 2s _
temporary defec&ﬁr?%ﬂ]a%@orﬂéfﬁ é%nﬁp f‘ﬁﬁl&lﬂ%eﬁ qumﬁﬁ&‘mﬁﬁjﬁ?ﬂemmmanon
TDMA #o, TDMA i tainbiat? arersresinlforesaigadramAnekspthastart of the
temporary dsefect npiar%rgent area %va{d an endin int thereof. The temporary

O . .
management informaton THRMRR ?aﬁ@&‘?ﬁ%ggﬁg?ﬁi%aﬁéﬁmtmmaf@eo defect

management infoDRSid2 BRO $h#Qempdhayerepaieniaefetiod I Dfarmation TDFL #0. The
temporary management information TDMA #1 contains a corresponding pair of the temporary

defect management ir@é&gﬂ,ﬂﬁﬁg% ﬁqjgﬁr}?ﬁg%%g%?ﬁéﬁ%%@%é&%aﬁon TDFL #1.

The temporary management informatron ﬁﬁ} pair of the

temporary defe@mwmﬁammﬁt{%mim%%aﬁiﬂgﬁm@rﬁ tin;‘;)é;ng';igTG
g TR e e T R
informationre ifsamationiniafcomraspoidiagereppoadingdesurerat o agemsNt
information recpLAgRLig Al RARRLAIS BErCIRPAgerent ara, but the seduence of |
recording the information is not the same. That is, temporary
management information TDMA #0, TDMA #1, TDMA #2 are sequentially
recorded starting from the end of the temporary defect management
15 area toward the start thereof. The temporary management information
TDMA #0, TDMA#1, and TDMA #2 contain a pair of the corresponding
temporary defect management information TDDS #0 and temporary
defect information TDFL #0, a pair of the corresponding temporary defect
management information TDDS #1 and temporary defect information
20 TDFL #1, and a pair of the corresponding temporary defect management
Q information TDDS #2 and temporary defect information TDFL #2,
respectively.

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

sectors constitute a cluster.
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recording the information is not the same. That is, temporary management information TDMA
#0, TDMA #1, TDMA #2 are sequentially recorded starting from the end of the temporary
defect management 15 area toward the start thereof. The temporary management information
TDMA #0, TDMA #1, and TDMA #2 contain a pair of the corresponding temporary defect
management informatigp TDDS #0 and tem(ﬁ]orar defect information TDFL #0, a pair of the

corresponding temporar) UEBEE WXBERRheGHo A ES5SertonandAiodinrbefect
information 20 Tdektot1, Tinel physlcaf sbetopisespangingriemiscanhdriescappge msat
information TDDS #2 and temparary defect information TDFL #2, respectively. FIG. 5
illustrates recording d%%‘%%ﬁ%seé%éégé?éaf %ﬁé%gctgb%,t S RYBICRISRaREiBcaled
embodiment of thehysiahsivtentiombatéP 8N arhbadqyeetseRtoniyRitsif FRaichUata
clusters. A sector deBnotes a mig’mum unit of data that can pe managed in a file system of a

computer or in SR APBIRAGTER BlRMPRYSEREE ¥ AhARBIT A or ARAFRESSTOPe

physically recordetkotirgy divclagvatecktgegaraledne ogivslrSe sRMATEHESIIER R Clyster. E
L 14 There areéwot es of sectors; a [éralsical sector and a logical sectar. The physical

sector is an aref'dh ¥ SREORHERL IUEIRY APREtYS RHGH AL-Hibahan S for detecting

the physical secletdsteathecretaitlinty posasarsfuraRer SN P, lagisalsestrsdsraingit in
which data 5 can lgﬁg ma agi%d in@il%ﬁ%stem or an application. An address for detecting the
logical sector is taTeB R BHRF Sio T FIBEP @RS ANARIRE B iRER QbloaliS i Rpparatus

such as that sheomputdCorlardaigsisdtienerrt dirgpeesiiendidiataiysateatBS Dsiagdghen
di :
recording LSN. The relationship between an LSN and a PSN is changed by a
controller 2 of the recording/reproducing apparatus, based on whether

the disc 100 contains a defect and an initial position of recording data.

Referring to FIG. 5, A denotes a user data area and B denotes a
15 spare area in which PSNs are allocated to a plurality of sectors (not
shown) in ascending order. In general, each LSN corresponds to at
least one PSN. However, since LSNs are allocated to non-defective
sectors in ascending order, the correspondence between the PSNs and
the LSNs is not maintained when the disc 100 has a defective area, even

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

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

25 appropriately recorded or a defect exists in section 1001. If a defect is.
. detected in-a portion bf section 1001, the portion is designated as defect
#1. The user data recorded in defect #1 is also recorded on a portion of

the spare area B. Here, the portion of the spare area B in which data

RHITTOT MR iy e e

W

recorded in defect #1 is rewritten is called replacement #1.
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data on the disc 100, the entire data is managed in units of LSNs in a io computer or an
application and the position of data is detected using the LSN. The relationship between an
LSN and a PSN is changed by a controller 2 of the recording/reproducing apparatus, based
on whether the disc 100 contains a defect and an initial position of recording data. Referring
to FIG. 5, A denotes a yser dE]ta area and B denotes a 15 spare area in which PSNs are

allocated to a plurality IO’ GRATLReARPRr At FRAREFSHeRr iR e eectiapH! BRI
corresponds to at¢tleasttondE Shirttdd werRsnSITTR Lants cHERUOABA &P R Lelestive

sectors in ascendln% %Ider, the correspondence between the PSNs and the LSNs is not

maintained wheR I CORU9RE o Gefstaoberists wenction 1092z d b defeptisal sector is

the same as thateteetegirabsssiion Bf hectain WO, Anseainns 084 dosal 107 degote
predetermined %%itss?gi data in which the ver%after-write method is performed. A recording
‘U ’

apparatus reco KEXiS % GRIASRMBBL# S CRmesROBiNG dn dpiacititais dommaddrehecks

if the user data te@SpaRyepEatBly EaaFIGIRTAIHS e RKIes MerriionA09L If a defect is.
detected in a portion of %eét_ion 1001, the Eortion is designated as defect #1. The user data

recorded in defEGYANAIERYTSESHRY Q04 phiheveerdatapirafand therpateaseaiBn of

the spare area ReipwbirieRatanrserpcioodels eatads dBWitep i3 capsfl depisamsy #1. t f.

15 f Next, the recording apparatus records user data in section 1002, returns to the start of
section 1002, afitFEhERE HBAIRE-data is properly recorded or a defect exists in section
1002. If a defect is detected in a portion of section 1002, the portion is designated as defect

10 The recording apparatus records information regarding defect #1,
#2, and #3 occurring in sections 1001 through 1003 as temporary defect
information TDFL #0 in the temporary defect management area when
recording operation #0 is expected to end, after the recording and
verifying of data to section 1004, i.e., when a user presses the eject

15 button of a recording apparatus or recording of user data allocated in a
recording operation is complete. Also, defect management information
for managing the temporary defect information TDFL #0 is recorded as
temporary defect management information TDDS #0 in the temporary
defect management area.

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

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

30 defect management area.
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5 #2. Likewise, replacement #2 corresponding to defect #2 is formed in the spare area B.
Further, defect #3 and replacement #3 are designated in section 1003 of the user data area A
and the spare area B, respectively. In section 1004, a defect does not occur and a defective
area is not designated. io The recording apparatus records information regarding defect #1,
#2, and #3 occurring irFgstiepsaHI8RNosghtdtida stractpoearyfdefeponafpadaigion TDFL #0

in the temporary defect management ar E recording operation #0 | o end
after the record?ﬁ&mt\%}iﬁﬁf&&%éﬁg@ﬁ ﬁt?% %ﬁ?i%,%}vﬁgneén ué)e(ljrsl rﬁﬁ@%@ﬂ% eject
15 button of a f%@?é@ﬁﬂiﬁ@@ﬁf@ws @G oitlisatbyseddtas tilobate o firdommatioing
operation is complete. Also, defect management information for managing the temporary
defgct informatiBreREstNaAGER &Erded as temporary defect management information TDDS
#O in the temporary defect management area. ¢ 20 When recording operation #1 starts, data
is recordedsin sectionsR&08Fitly toihANGAaTHERe dtetsmparasydrieepiatsmeatiant4 and

#5 are formed L@Eie?gi% gﬁi%ﬁ%eé%fﬁ‘%% 8%er<§,'i§n§Fﬁiﬁ eae%i&gqﬁ tﬁ{%_pgﬁr#:ﬁ dgfastai,

management area explainéd with respect to sections 1001 through 1004. If
the second recdtdirigfoperation ieirdingetttettdfdriddibatesdoriprslinpeeiRR peearts

information regardin ects.#4 and #5 as t informatiop.T A Tal
records the infd’yﬁigﬁo%%%ﬁzﬁ & %%g?haen@%ggggéﬁéfgfﬁ%%aﬂ%%%@@ggct)nce :fgain.
Thereafter, defatt isaregedeeht iMverrdtiondbomesuryitigotiefeshBsradiemfsctheformation

FL #1is i
(PP B eooR8ShEN 5P ARIROL N Wi A TSR GREIE B Bion of an area
in which replacement #2 is recorded. The information regarding defect
#3 indicates the position of an area in which defect #3 exists and the

pasition of an area in which replacement #3 is recorded.

The temporary defect information TDFL #1 further contains
15 information regarding defects #4 and #5 in addition to the information
contained in the temporary defect information TDFL #0. That is, the
temporary defect information TDFL #1 includes the information regarding
defect #1, the information regarding defect #2, the information regarding
defect #3, the information regarding defect #4, and the information

- 20 regarding defect #5.

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

25 ending points of the replacement #i. : =« .« 1777

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

defect information regarding data recorded according to a first recording

17




FIGs. 6A and 6B illustrate data structures of temporary defect information TDFL #0 and TDFL
#1 according to an embodiment of the present invention. FIG. 7 illustrates a data structure of
information regarding defect #i. 5 Referring to FIGs. 6A and 613, the temporary defect
information TDFL #0 contains information regarding defects #1 through #3. In detail, the

information regz%r;’gg}gtg&ﬁeacéiﬁ#{q@@g&}%?%ﬁéiﬁg%igwﬁ‘ig t\é/mﬁgﬂﬁffe&é%%te)ds'[s and

the position of an area in which replaceme d. The information regarding defect
#2 indicates themanagsioent aeacdaidisvhicl kisfptreese ¥eemPNaPagashsss an area in

which replacem IS recorded. [ ' nglig thgposition
of an area in wh?ﬁéﬁ?éctﬁg g)ﬁ)isggr?d ﬂ%@@%ﬁ%ﬁﬁ%@%ﬁﬁrﬁh% replaCement #3 is
recorded. The téermpoaayddédectrifdommatonmdrecetdedias eshtameernfeefrilon regarding

defects #4 and #5.i iti infarmatj ' | defegtinformation
TR #0. That RN DA R NG (SARBlEY o ErS e,

regarding defect #1, the infprmation_rqgardir&%gﬁefect #2, the information regarding defect #3,
the information regardifgagtiric 888, drs eRearrdmiriher Siedips dagdicie Rednalizeting to

FIG. 7, the infoffﬁﬁ%%ﬁiéﬂ%%ﬂiﬁﬁ iP'@%%thﬁﬁ%éiﬂ?,%&i&?ﬁﬁ@rtﬁﬁmmdeéﬁ&% fiand a

pointer pointing to replacement #1. In detail, the pointer for defect #i specifies the starting and

ending points ohees defeetfimalirecinacionsctdarg BRMEntonaptadiwbilRd Y sasgand 25
ending points of the replacemegti: fHesrdiad S & SRIRCt getdpethrArmasering to

an embodiment of the present invention will be described with reference to FIG. 8. Referring

(T FIG. 8, P actiendgemececyrdsigeppanagenassiabousrtiantyrhatidAweysfdihg data
Tecorded accordjRgdos il tHiet YMB  numbers can be used for the index to the extent

that the numbers serve to distinguish sets of recorded data.

in action 805, if it is determined in action 803 that the disc needs

to be finalized, a last recorded temporary defect management

15 information and a last recorded temporary defect information are
recorded in a defect management area. That is, the last recorded
temporary defect management information and the last recorded
temporary defect information are recorded as the final temporary defect
management information and temporary defect information in the defect

20 management area (DMA). The final temporary defect management
information and temporary defect information may be repeatedly
recorded so as to increase the reliability of data detection according to

an aspect of the invention.

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

30 regarded as being unavailabie (i.e., the areas of the final temporary

18

LTS CRAIT LTINS




17 operation as first temporary defect information in a temporary defect management area of
a disc. This process serves to manage disc defects. In action 802, management information
for managing the first temporary defect information is recorded as first temporary defect 5
management information in the temporary defect management area. In action 803, it is
checked whether the disc needs to be finalized. In action 804, if it is determined in action 803

that the disc do&iEfRAt manpeemenhipiasmatian aegtnedinabimperayaiaasivhile increasing
indexes given (GRS HRARH BRARSERfRe e AP dEYRelRC bRy BRd Me NI dRIPBRIATY

defect management information by 1. However, it is understood that other numbers can be

used for the ind8giech@anagamant iHernatliss ard the dirgkisigorimeedeitsbcorded data.
In action 805, if jhf8 R4t Res) BAGIRIBRESras darEFhacsse B fB4lIzed, a last

recorded temporary defect management 15 information and a last recorded temporary defect
, the last recorded temporary

information are recor in.a defect management area. That i
defect management ir?% %i’&@jﬂi’"ﬁ@ﬁé 93@8%&%@%&&%%@@8@&%?%@?%
recorded as thedtglrimpriaiialrir drmbadaaentest iéqsraatan inkerasforRefseirRgto
information in ttﬁ)%i ect 20 mzanagement area (DMA). The final temporary defect

f

management i B ACHEI SRRA AL FIEGRTgm RS Fayha Aalr AN RsRRY so

as to increase tigeiteiaiilieitd ate deiestianaonatdintetR@h (rRedbal 9oa jnventefios Also,
the verify-after-wriée method magqbe performed on the final 25 t(é%)orary defect management
f

information and$hé-fiRg YSRTORRY egarelad iroATtiai PG L& MEHE RS th RSN the invention.
a defectj§ detspirshbemrinabtasposaly sleteof thandigerneo! infpupasarmandiie final

@'mp°rary deteontraliar 2 or Bl T Aedighatosing Brea having the defect as a
defective area, rewrites the user data recorded in the defective area in a
spare area to create a replacement area, and creates pointer information
pointing to the defective area and the replacement area, respectively. In

15 action 804, the pointer information is stored as first temporary defect
information in the memory 3 of FIG. 1. In action 905, it is checked
whether the recording operation is expected to end. [f it is determined in
action 905 that the recording operation is not likely to end, actions 901 |

through 904 are repeated.

(f . 20 However, in action 906, if it is determined in step 805 that the
- recording operation is likely to end {i.e., when the recording of the user
data is complete by user input or according to the recording operation),
the controller 2 reads temporary defect information #0 from the memory
3 and records the temporary defect information #0 as temporary defect
25 information TDFL #0 in a temporary'defe'ct ﬁﬁ'éhégeme-nt area. In action
907, rﬁanagement information for managing temporary defect
information TDFL #0 is recorded as temporary defect ménagement

information TDDS #0 in-the temporary defect management area.

In action 908, it is checked whether the disc 100 needs to be

30 finalized. If it is determined in abtion 908 that the finalizing of the disc
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occurs and data recorded after the area having the defect may be 30 regarded as being
unavailable (i.e., the areas of the final temporary 18 defect management information and the
final temporary defect information are designated as a defective area) and the final temporary
defect management information and the final temporary defect information may be again

recorded after tq%geéeﬁgxelgé%% Ogc EA |§@h WCh rtélét?\s/gfaﬁt:g adlsc% ct qn;ﬁ%r(gge;nent

method according to another embodimen e pre
recording apparﬁméodh!srwerdiagmpermmpnmﬁﬁefedﬁtﬂfwﬁmnlmt%ﬁaﬁ

vty e gy S IR SR 2 i 1 acton o

verified to detect the 10 ekistence of sinany ar ton 903, the
controller 2 of Ft@vﬂe&eﬂghateﬂdmm heafndghberiafdnigscandstactivg ficthd avgdgs the

user datar cor [ f v grea in a_spare creat cement area, and
creates p0|$1ter |nf(lcj!1r8 oer?%p%% ing tgL{Webgrsfec%rVgag éz H‘éréﬁ%@gﬁ%‘?ﬂf&% data.
respectively. In is action 904, the pointer information is stored as first temporary defect
information in the menh@rgcion B, if lmi%ldﬂtﬁf@([l&dtiis abtickeiD 8vihethignalizatenoisiing
operation is expgetasLio fitslidf L e |£1 905 that th ing gperation is
not likely to end, actlonsg%ﬁi throug Ar}%rep?e;?e {%Bq—?owrgver Fh'd a@fj ﬁﬂ@%%”if it is
determined in s?éb%oﬁitﬁaﬂtﬁéa%&mmdﬁemnomrg edyctonemubgemeiénfthenesicerding of

the user data igepnpiete LY HSSFIBRY LHERSY W tﬁe}rﬁ'g?_rdmg é? el a}tlon) the

controller 2 reads temporary defect information # e memory records the
(fem poranylYlefeBlanReeRESH Flcinaiinpdd&$ demdemmmmméﬁﬁllace@(mmem porary

defect managementRIRRt M RATHA I AR AP IEL mgnr%%%)gnf? ITOEHAH0S [sworary

defect
may be repeatedly recorded several times to increase the reliability of

data detection according to an aspect of the invention.

Further, the verify-after-write method may be performed on the
15 defect information DFL and defect management information DDS
according to an aspect of the invention. If a defect is detected from
those DFL and DDS, an area having the defect and data recorded after
the area having the defect may be regarded as being unavailable (,i.e.,
the area including the DFL and DDS is designated as a defective area),
(._ 20 and the defect management information and defect information may be

again recorded after the defective area.

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

computer-readable medium may be a magnetic recording medium, an
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information TDFL #0 is recorded as temporary defect management information TDDS #0 in
the temporary defect management area. In action 908, it is checked whether the disc 100
needs to be 30 finalized. If it is determined in action 908 that the finalizing of the disc 19 100
is not needed, actions 901 through 907 are repeated while indexes given to the recording
operation, temp8é?ir A efect i forma?ﬁn and tené?oragy defect mc}nagement information are

increased by 1. HOWever L1 s b S B Y AY S B W IR EES) 76,08 Findex 5 to

the extent that trecorohabérsediato distinguish sets of recorded data. In action 910, if it is
determined in action 908 that finalization of the disc 100 is needed, a last recorded temporary

defect information TD i | r rary defect management information
TDDS #i are recorded@thﬁbe ec ?ﬁ@?ﬁn%ﬁc%n%ﬁ%%%n%%é%%ﬁg(%%% gm&‘ﬁﬁormaﬁon DDS
in a defect mane@eirleracaiind ApnfhdatafeptanfontiagdheDRkthod defiegttheanagement
information, DD, g @}ﬁ{j [ e imes 1o increase the religbility of data
detection according%%ﬁ giggﬁect 0 trﬂw(g)?r%/%%ﬁ‘o%l. lslﬁ?bﬂe%rti%g\dgn v- D& Whte hthod may
be performed o8 UtErdzsfadiénifopteationtB- B saadbigfdvingn@geraet nfeumdiioa DDS

according to a i [ f a defect is detected fr hose DFL and DDS, an
area having th;b%z%sc%ﬁgrﬁ gggfﬁz%?ré;%%aﬁ?enﬁstﬁtg %Pégq{gwr%%% M FB% regarded
as being unavaitsfead..e., the area including the DFL and DDS is designated as a defective
area), 20 and the defect management information and defect information may be again

recorded after the defeetivRipisa. i Re e msntionst feleshma f ﬂ%nér%%%g@nmay be

%mbodied as a computer program that can be run by a computer. gegments,
Which con&itute3Ra% Reveiegarercdigabytes, the recording and/or reproducing

unit 1 could include a low wavelength, high numerical aperture type unit
usable to record dozens of gigabytes of data on the disc 100. Examples
of such units include, but are not limited to, those units using light
wavelengths of 405 nm and having numerical apertures of 0.85, those

15 units compatible with Blu-ray discs, and/or those units compatible with
Advanced Optical Discs (AOD).

industrial Applicability

_ As described above, the present invention provides disc defect

C_ 20 management that is applicable to discs. According to an aspect of the
present invention, a temporary defect information area is present in a
lead-in area and/or a lead-out area, so that defect information can be
accumulatively recorded. Also, during finalization of a disc, only last
recorded temporary defect information is read from a temporary defect

25 management area and is recorded in a defect management area,

thereby enabling efficient use of the defect management area.
Accordingly, it is possible to record user data on even a write-once disc
while performing defect management, thereby more stably backup

operations can be performed without interruptions.

21

tis

LapAiy

O S R B SO R N A T T H T Y TR TR

RS Ryt e



25 be easily reasoned. by a computer programmer in the art. The program is stored in a
computer readable medium. When the program is read and run by a computer, the defect
management method according to the present invention is performed by the computer. Here,
the computer-readable medium may be a magnetic recording medium, an 20 optical

recording medium, a Cadlfiﬂre\l\tﬂééz:ﬂ!%ﬂumtél‘mwaf%%rﬁﬁl%rné@%@?@%’ﬂﬂﬁ%}?\é@mﬁ?‘gt

required in all agpects %'bis understood that the controller 2 can be computer implemen

the method using tha's Orh e Perisrshwih cuatiabieaedia Gewheredthe medium Hase
computer can beviitglenenie’i 3ewritBR pYitigdkmware, or can be a general or special
purpose computer programmable to perform the method. In addition, it is understood that, in
order to achieve a recording. ig capacity of several dozen gigabytes, the recording and/or
reproducing unit 1 cou@ﬁﬁ%m QI%‘O(/ é\/rﬁbgimﬁﬂf%%ﬁhﬁjF?f@ﬁ@&ltzj@b\é@ﬂ%rtﬂ%’mﬂ?%able

to record dozenshafwigabyitdestritatd dowiogidise Hfprbesaneiasy AfUCRNS ineHss but

are not limited t%%%ﬁ% unitg usingglight wayelengths of 405 nm and having numerical
apertures of 0.85 those 5 tiHEL 8 PaitR WHSERNPRAURest wilenkHerarines tompatible
with Advancedipirildises shaBAi0drtishtonlisabiie SeHRsEIRIANG\ e lFsen!
invention providttla'%%ilscfnc]lsefgct m 20 mapagement that is applicable to discs. According to an
aspect of the presen?lnvenﬂgr{ glfe‘?ﬂﬂﬁl ﬁpﬁ%fect information area is present in a lead-in
area and/or a lead-out area, so that defect information can be accumulatively recorded. Also,
during finalization of a disc, only last recorded temporary defect information is read from a
@mporary defect
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25 management area and is recorded in a defect management area, thereby enabling efficient
use of the defect management area. j Accordingly, it is possible to record user data on even a
write-once disc while performing defect management, thereby more stably backup operations
can be performed without interruptions. 21 While described in terms of a write-once disc, it is
understood that the method can be used with rewritable media or where the medium has

write-on ﬁlntd re\1vritabga. ortions. Although a few embodiments of the present invention have
ﬁ at s claline IE

been 5 ed, it would be appreciated by those skilled in the art that changes

may be made insthis emRaqgi ' [ JeTolje] i
invention, the srtl:lé pe of V&ﬁ%ﬂ?ﬁﬁf@%ﬁﬁ%gg&@%ﬁ%ﬁh@ %gq%?vzﬁé%?sg %%@E@ﬂzqza data
What is @seaendsatemposdnyd efavmagiagainsent ereadnmaain ieediscaishiadgoainnea,

area andtﬁéméﬂr}é&ﬁﬁﬂiﬁ?nagement area in one of a lead-in and a lead-out area, the
method comprising: recofding temporary defect information in the temporary defect

management afeeqrdingdemporiary driechidenamiion drmipesienderatt iefeadanenasgaremg

data Tecarga L R SR A RBH CRENGAR BAKED i ABFHERBH YOG ARMAY hith
defect management information in the temporary defect management area, the temporary
defect megryeakin thdataisrceonseasiing iveh sgeniding SPeisdies #dmanaging the
temporary defectfiRgiemordRPdBRIbAD AH SEM ntHHBRRSREPHSIAE temporary defect

management area, the temporary defect management information comprising

management information for managing the temporary defect information.

2. The method of claim 1, further comprising:

repeating the recording the temporary defect information and the recording the
temporary defect management information for each unit of the data recorded during a
plurality of recording operations; and

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

one of the lead-in area and the lead-out area.

3. The method of claim 1, wherein the recording the last recorded

temporary defect management information is performed during finalization of the disc.
4. The method of claim 1, wherein the recording the temporary defect

information comprises recording in the temporary defect information defect position

information indicating a position of a defective area of the data area.
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repeating the recording the temporary defect information and the recording the temporary
defect management information for each unit of the data recorded during a plurality of
recording operations; and recording a last recorded temporary defect management
information and a last temporary defect information in a defect management area that is
present in at least one of the lead-in area and the lead-out area. 3. The method of claim 1,

wherein the recrding ttehtasistiraddsictltgm Boahe csifettienasagtintetiierttarnpatany idefect
performedfdurina finfliﬁgtion of the disc. 4. Them ho&of claim k ivhir.e%n the‘,'_!feco'.réjirlg%t‘_g]ne,lent
temporar‘? QER Y oﬁ%ﬂﬂ’iﬁ%e@?@é V&ﬂ‘l'&'i th 'Féﬂ%% SR LRTEIRNSEOTS Ct
position pokiimaticiomditistingdioatisiy enpafsitidelef i e placenh ¢t aiata traibin2Ri8ed laepartion of
method gf claim 3, wherein the recording the temporary defect information further c rises
recordinghﬁ %‘?@%&ﬁﬁd&‘%@@%ﬁeﬁ iﬁﬁ)%%‘?%?y?e%lgéesrﬁearﬁ I?)%)ﬁtﬁ)ﬁ Li'rﬁéaﬁ%tgti%ﬁ ﬁ?& |§e%%|§8 5e
position afgareplacement area that includes a portion of the data also recorded in the

defective area so as to be a substitute for the defective area. 6. The method of claim 1,

wherein: the temporary defect information comprises multiple units of temporary defect
information, thegtemporJiyedeieition arfageimentwheadimther comprises a temporary defect

information areg, and the recording the temporary defect informatjon further,comprises
sequentially reﬂ%‘?cgﬂg?ﬁéau% H?%%‘n'ﬁ%@éi‘roa?y gEIREPH o%%@ﬁo% i lt%e(%ret%rggrar?y%g?efgtc t
informatiipfoaneatistasting from a start of the temporary defect information area. 7. The method
of claim 1, whetgin; the tempora (3efect management information compri multiple unis. pf
temporary defeﬁ%tg%%ﬁ% n%i%g n%q%?g%%é@maﬁ%?a%%gﬁeg méﬁggser%i%rtngroe}ag %#gggrcf’
comprisdsfartaatjoramedefewt
the recording the temporary defect information further comprises sequentially
recording the units of the temporary defect information in the temporary defect

information area starting from a start of the temporary defect information area.

7. The method of claim 1, wherein:

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

the temporary defect management area further comprises a temporary defect
management information area, and

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

defect management information area.

8. The method of claim 1, wherein:

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

the temporary defect management area further comprises a temporary defect

information area and a temporary defect management information area,
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management information area, and the recording the temporary defect management
information comprises sequentially recording the units of the temporary defect management
information in the temporary defect management information area, starting from an end of the
temporary defect management information area. 8. The method of claim 1, wherein: the
temporary defect information comprises multiple units of temporary defect information, the
temporary defetiignenggemesntaies futhagenteptisdsantetioparanypiisies minltipleatits afea

and a temporary def. (%t management information area §4 the temporary defect management
informati@gmgﬁf% %?%I‘ﬁ}ﬂgqgﬁfg%'?t f@ﬁﬁ@%ﬂ?'ﬁeﬁg t management information, and the
recording the tertiporanodtifertheftempticarpaidibet infordaipthandrtiporacprdefgdhe temporary
management information compyise sequentially. recording corresponding units of the. .
tormporaRFIESbCRTAR A eT ot AR e R e AR o e8dfiing pnits of
informatithe iteagscrapp defegiinfieneftonpandriemanaggriefit ¢hfoamagemestbirtiognatinaas a
start of the .tergpofra%%efect mana%eme tarea.t9. }'pe mgtrgod r% %Iaim n%eﬁ\fhﬁfgirﬂi éﬂS
temporaRFHe? R QR 8855% 2l i Iésijﬂltsetg??emf%rary qECC ormation; the
temporamtaititar fromnagtaneof tie tefnpbearyotefeists anagepocatyadedect information area
and a temporary defect management information area, the temporary defect management

information comprises multiple units of temporary defect management information, and the
recording the te@nporaryltefesethtodmbttznand weereturding the temporary defect

management information comprise sequentially recordin [y ndin
information andgﬁeenii%%?{/a&gT%%ferﬁglﬁcg%gnrﬁelﬁ%ﬁ rﬁeT%r gﬁ%ﬁ %s“iﬁg%rgﬁﬁn%%@%&z%%& t

from an énfdmhdiienemporary defect management area.

the temporary defect management area further comprises a temporary defect
information area and a temporary defect management information area,

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

the recording the temporary defect information and the recording the temporary

defect management information comprise sequentially recording corresponding
temporary defect information and temporary defect management information as a pair

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

10. The method of claim 1, wherein the recording the temporary defect
information further comprises:

recording the data in predetermined units of the data;

verifying the recorded data to detect a defective area of the disc in which a defect
exists;

if a defective area is detected, storing first temporary defect information in a
memory, the first temporary defect information comprising information pointing to a
position of the defective area and information pointing to a replacement area that
contains a unit of data recorded in the defective area so as to be a substitute area for

the defective area;
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10. The method of claim 1, wherein the recording the temporary defect information further
comprises: recording the data in predetermined units of the data; verifying the recorded data

to detect a defective area of the disc in which a defect exists; if a defective area is detected,
storing first temporary defect information in a memory, the first temporary defect information
comprising information pointing to a position of the defective area and information pointing to

a replacement aepadtiay tloatr@osrdingiths data teaughdhie steriteféctiie avemeoyat ledsd ance;
substitute area for the defective area; 25 repeating the recording the data through the storing
in the m&H ry at least once; and reading at least the first temporary defect information stored
in the memory aeadireg atdewstihedmst itghonpoationdefebtififstreatiporsigred fiecthaforemationand

the temporary . defect management area. 11. thod of accessi ta ina disc, t ISC
compria RERELIA Lledeae A e 2 AR e R S R S ray

temporagefete atantagsraton @ temporary defect management information from a
temporary defect management area of the disc, wherein the temporary defect information

comprises defeg informaon BLNG UL AN AR I RIS ABBIRMERLAUSRIS area. a

provided in the lead-out area an area; and accessing the recor a based
on the tdemdriinargreéafecd@fdeadion arehitibetmatimdsossiesimganagement information. 12.

provided in the (Sa Y et R ER SHEER e SR eneRmEgL e

temporaipfaetationdronatoiespdraty defect management area of the disc, wherein the
temporary defect information comprises defect information of the disc and the
temporary defect management area is provided in the lead-out area and/or the lead-in
area; and

accessing the recorded data based on the temporary defect information and the

temporary defect management information.

12. The method of claim 11, wherein:

the disc further comprises a defect management area provided in the lead-out
area and/or the lead-in area;

the reading comprises reading the temporary defect information and the
temporary defect management information in the defect management area and/or the
temporary defect management area; and

the accessing comprises accessing the recorded data based on the read

temporary defect information and the temporary defect management information.

13. A computer-readable medium comprising computer-executable

instructions for performing the operations recited in claim 11.

14. The method of claim 11, wherein the temporary defect information

comprises defect information regarding user data recorded in the data area.
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temporary defect management information in the defect management area and/or the
temporary defect management area; and the accessing comprises accessing the recorded
data based on the read temporary defect information and the temporary defect management
information. 13. A computer-readable medium comprising computer-executable instructions
for performing the operations recited in claim 11. 14. The method of claim 11, wherein the
temporary defedtinform@itienmetimodrisfecialafeict, infoensdt dher dgrambngry skfdct anearayeankint

the data area. 26 15. The method of claim 1 herein the temporary defect. man

informat R HIRIRE SR RGS D eSS SR g e 2 i e T Beer
informatiifiodfiaioreproducing apparatus for use with a disc comprising a data area, a lead-in
area and a lead-out area, the apparatus comprising: a reading unit that reads data from the
disc; and a controller that controls the reading unit to read temporary defect information and
temporary defedmanagersprddiniorgrapparfstus forarspavithy aldisctoompaigergentataasdaha
disc, wherein the temapcg%rye%%tec informﬁqion co%rises def?%m formation of the disc and

the tem %?gfy')ja%ﬁ%%t rrﬂanageméjrlﬁ &8s p{?oa\ﬁgg i1 the lead-oU? area and/or the lead-in
area, and access nemtirdedritthatasadoddteftomfbheadjsdetand information and the

tempo.ra_ry def§%t (?EI)% 1 8?}%%1.'6‘3% pagstlﬁ_'né }ga(};ﬂ [Spreglucing apparatgs of claim 16,
wherein: the disc further comprises a defect mahagement area provided in the lead-out area

and/or the lead-ireactteniporanditefecdiinfoiseatiending teetraoyrdsfetifornagemandn and
e e DI PR b AURA R AR BB MBI 408 R 48 SR ReRI BTN
temporary defect management area;’an
temporary defect information comprises defect information of the disc and the
temporary defect management area is provided in the lead-out area and/or the lead-in
area, and
access recorded data based on the temporary defect information and the

temporary defect management information.

17. The reproducing apparatus of claim 16, wherein:

the disc further comprises a defect management area provided in the lead-out
area and/or the lead-in area;

the reading comprises reading the temporary defect information and the
temporary defect management information in the defect management area and/or the
temporary defect management area; and

the accessing comprises accessing the recorded data based on the read
temporary defect information and the temporary defect management information.

18. A disc usable with respect to a recording and/or reproducing apparatus,
the disc comprising:

a data area in which data is recorded;

a temporary defect management area provided in a lead-out area and/or a lead-
in area of the disc, and comprising temporary management information, wherein the

temporary management information comprises:
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the accessing comprises accessing the recorded data based on the read temporary defect
information and the temporary defect management information. 18. A disc usable with respect
to a recording and/or reproducing apparatus, the disc comprising: a data area in which data is
recorded; a temporary defect management area provided in a lead-out area and/or a lead- in
area of the disc, and comprising temporary management information, wherein the temporary
management iMGmeﬂarymmmsgﬁjrﬁamnmvmmmngaﬂéﬁémmﬂmmmﬁhg distecind
information of the disc, and porary defect. m en information to manage th
temporary defe% %ﬁﬂ%tﬁcﬁf%mﬂr& 5@1?(—91 azr; ﬁb?g] edi Uﬁﬁ‘%%%?arhm& mPerg‘a&é?fect
managernmdairmatimmation structure accessible by a disc recording and/or reproducing
apparatus, the apparatus for use with a disc, the temporary management information

structure comprising: temporary defect information comprising defect information of the disc;
and temporary tiefect mfacagguErtreddxbie onettivmanagkaihiedesriponaoraigfeta nagemetibon,

e ol DA R AL IS By s e i3 BReTSP ool RPRFAIE S e
apparatus for use with a disc, the temporary management information structure
comprising:

temporary defect information comprising defect information of the disc; and
temporary defect management information to manage the temporary defect
information, wherein the temporary management information structure is accessed by

the apparatus for disc defect management.
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