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The present invention relates to a method and apparatus recording and/or re-
producing data on or from a write-once disc, and more particularly, to a method and
apparatus recording access inforrmation on the write-once disc to access more quickly
information required to use the write-once disc and a write-once disc used with the
above method and apparatus.

Background Art

[2] New information can be repeatedly recorded on a rewritable disc on which in-
formation has already been recorded. However, when new information is recorded on a
write-once disc, since information that has already been recorded can be neither erased
nor repeatedly recorded in a location in which the information was recorded, a new
Tocation must be allocated in order to update the information already recorded.

[31 Generally, only information which has finally been updated is meaningful.
Therefore, to read the information which has finally been updated, an update area is
allocated to a data area, and a disc drive detects the information which has finally been
updated by searching for the update area in which updated information is recorded.
‘When much information is recorded in the updated area, it takes a lot of time to detect
desired information.

[4] On a write-once disc for which defect management by a drive is performed, areas to
record information for managing defects generated while the write-once disc is being
used and information indicating a recording status of the write-once disc exist. Unlike
a rewritable disc, according to a characteristic of the write-once disc, since updated in-
formation cannot be repeatedly recorded in a location in which existing information
has been recorded when an update of the defect management information is required,
the updated information must be recorded in an empty Iocation. Accordingly, a
relatively wide update area is necessary. In general, the update area is allocated to a
leadin area or & lead-out area. However, sometimes, the update area may be allocated
to a data area in order to increase an update count according to a user's designation.

[5] When final updated information required to use the write-once disc is recorded in

the update area allocated to the data area, and when information indicating that the



Therefore, to read the information which has finally been updated, an
update area is allocated to a data area, and a disc drive detects the
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9] According to the present invention, an access time for reading updated information
can be reduced when a write-once disc on which predetermined information is updated
and recorded in a new location is used. Also, when a plurality of update areas for
writing updated information required to use the write-once disc exist, a recording
apparatus or a reproducing apparatus can quickly and easily detenmine an update area
in which finally updated information is recorded among the plurality of update areas.

Description of Drawings

[10] These and/or other aspects and advantages of the present invention will became
more apparent and more readily appreciated from the following description of the emr
bodiments, taken in conjunction with the accanpanying drawings of which:

f11] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment
of the present invention;

[12] FIG. 2 is a detailed structure of a write-once disc having a single recording layer
according to an embodiment of the present invention;

[13] FIGS. 3A and 3B are detailed structures of a write-once disc having a double
recording layer according to an embodiment of the present invention;

[14] FIGS. 4A and 4B axe detailed structures of a write-once disc having a double

recording layer according to another embodiment of the present invention;



[ 7] According to another aspect of the present invention, there is
al so provided a data recording nmethod and apparatus by which an
access tine for reading updated information required to use a
write-once disc can be reduced. [8] Acgording to another aspect of
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Best Mode

[23] According to an aspect of the present invention, there is provided a write-once disc
having at least one recording layer, the disc including: a plurality of update areas in
which predetermined updated information is recorded; and at least one access in-
formation area in which access information is recorded, the access information
indicating an update area in which final updated information is recorded.

[24] According to another aspect of the present invention, there is provided a method of
recording data on a write-once disc, the method including: recording predetermined
updated information in one of a plurality of update areas allocated to the write-once
disc; and recording access information indicating an update area in which final updated
information is recorded in at least one access information area allocated to the write-
once disc.

[25] According to another aspect of the present invention, there is provided an apparatus
for recording data on a write-once disc, the apparatus including: a write/read unit
writing or reading information on or fram the write-once disc; and a controller
controlfing the write/read unit to record predetermined updated information in one of a
plurality of update areas allocated to the write-once disc and record access information
indicating an update area in which final updated information is recorded in at least one

access information area allocated to the write-once disc.



[15] FIG 5 illustrates a process of recording data in a user data
area and a spare area according to an enbodi nent of the present

I nvention; [16] FIG 6 is a data structure of access information
according to a first enbodi ment of the jpresent invention; [17] FIG 7
Is a data structure of access information according to a second
enbodi ment of the present invention; [18] FIG 8 is a data structure
of access infonntion according to a third enbodi nent of the present
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the writeonce disc fran the final updated access information.

28] Additional aspects and/or advantages of the invention will be set forth in part in the
description which follows and, in part, will be obvious from the description, or may be
learned by practice of the invention.

Mode for Invention

[29] Reference will now be made in detail to the embodiments of the present invention,
examples of which are illustrated in the accanpanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

[30] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment of
the present invention. FIG. 1A is a structure of a write-once disc having a single
recording layer, and FIG. 1B is a structure of a write-once disc having a double
recording layer.

[31] The write-once disc having a single recording layer includes a lead4n area, a data
area, and a lead-out area arranged fram the inner circurference to the outer cir-
cunference.

[32] Each of a first recording layer L.O and a second recording layer L1 of the write-once
disc having a double recording layer includes a leadin area, a data area, and a leadout
area arranged fram the inner circunference to the outer circumference.

[33] FIG. 2 1s a detailed structure of the write-once disc having a single recording layer
according to an embodiment of the present invention. Referring to FIG. 2, the leadin
area includes a first disc manageroent area (DMA1), a second disc management area
(DMA2), a first temporary disc management area (TDMA1), an access information
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the well known TDMA1 and TDMAZ2, only the TDMAS is allocated to a second data
area by a user or a recording apparatus and/or a reproducing apparatus when a disc ini-
tialization is performed to use the write-once disc having a double recording layer,

[371 Areas, such as TDMAs allocated to a write-once disc, and a process of recording
data in the areas will now be described.

[38] A TDMA is an area where TDMS for management of the write-once disc is
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9 area in which the update inforrnation is recorded is called an
update area. In the present enbodi nent, a representative update
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area or an inner area. Also, the size of the MA is preferably, but
not necessarily, limted by mnimzing an anount of Al recorded in
the MA and an %@ mpduthethe update isformagion s recakded id ateban update bieailm the lpeesait
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[60] FIG 7 is a data structure of Al according to a second

enbodi nent of the present invention. The Al shown in FIG 6 includes
information indicating |locations of all TDMAs and infornmation
indicating a TDMA in which a final TDDR is recorded. However, the A
shown in FIG 7 includes information indicating a |ocation of a TDVA
in which a final TDDS is recorded. The information indicating the

| ocation of the TDVA in which the final TDDS is recorded can be
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[ 66] The recordi ng and/or reproduci ng apparatus divides the entire
TDVA into the plurality of virtual TDMAs and updates the Al when a
virtual TDMA in which the final TDDS is recorded is changed. Each of
the data structures according to the fi Lst t hrough fourth enbodi nents
can be used as the data structure of tht Al according to the present
enbodi nrent. However, the Al of the present enbodi ment includes

i nformation indicating a virtual TDVMA in which the final TDDS is
recorded or infiopoodti on indicating a |l ocation of the virtual TDVA in

L) PR A b s AR
i nvention. [ 68¢mbielimemts amgcdntnikdnbly udeh onttirebasis ob4 dath gecafiing kirtdtion.

1 udes 2 v LGRS kO T o O TB S o,
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TDVA, as a T%W%fbuml%%%g &fﬁ%d-@bmnagl ng the recor ded
r

TDFL in the TDMA. During one recording operation, a verify after
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as a TDFL. he r rdi ng
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the wite/rea | ' F dto

write-once di 2%&%}5 %gf%iezﬁg{i& gD-(I:c;Enslr_ll(%ltvg 1hg Fa i) Calc’i td ol 88

write-once di SEDY@3 imnxdentorobtainthe fihed ADDS Ebarefore, to solve th]s problem aconcept
of the virtnal TDMAs described above is used. The size of each virtual TDMA. can be

the same as shown in FIG. 10. However, the size of each virtual TDMA. is not limited

to the present embodiment.

[66] The recording and/or reproducing apparatus divides the entire TDMA into the
plurality of virtual TDMAs and updates the Al when a virtual TDMA in which the
final TDDS is recorded is changed. Each of the data structures according to the first
through fourth embodiments can be used as the data structure of the Al according to
the present embodiment. However, the AT of the present embodiment includes in-
formation indicating a virtual TDMA in which the final TDDS is recorded or in-
formation indicating a location of the virtual TDMA in which the final TDDS is

recorded.

[671 FIG. 11 is a block diagram of a recording apparatus according to an embodiment of
the present invention.

[68] Referring to FIG. 11, the recording apparatus includes a write/read unit 1, 2

controller 2, and a memory 3. The write/read unit 1 writes data on a write-once disc
100 and reads the recorded data to verify whether a defect exists in the recorded data.



does not desire to wite data in a data area any nore (when the
wite-once disc 100 is finalized), the controller 2 wites the TDFL
and the TDDS recorded in the TDVA in a DVA allocated to the
write-once disc 100. [71] The controller 2 controls the wite/read
unit 1 to wite data having a data striftture according to the present
I nvention. That is, the controller 2 controls the wite/read unit 1
to wite predeternined update information, i.e., a TDMS including a
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one recording operation, a verify after write work is performed at least once, and

canmonly, several times. A defect list obtained by performing the verify after write
work is temporarily stored in the memory 3 as a TDFL. When the recording operation
finishes, the controller 2 reads the TDFL stored in the memory 3, provides the TDFL
to the writefread unit 1, and carmands the write/read unit 1 to write the TDFL in the
TDMA allocated to the write-once disc 100.

[70] When data cannot be recorded on the write-once disc 100 any more, or when a user
does not desire to write data in a data area any more (when the write-once disc 100 is
finalized), the coatroller 2 writes the TDFL and the TDDS recorded in the TDMA in a
DMA allocated to the write-once disc 100.

[71] The controller 2 controls the write/read unit 1 to write data having a data structure
according to the present invention. That is, the controller 2 controls the write/read unit
1 to write predetermined update information, i.e., a TDMS including a TDFL or a
TDDS in one of a plurality of update areas allocated to the write-once disc 100 and
write opdate Al in an AJA allocated to the write-once disc 100 when it is necessary to
update the Al

[72] A method of recording AY according to an aspect of the present invention will now
be described in detail on the basis of the structure of the recording apparatus described
above.

[73] FIG. 12 is a flowchart illustrating a recording method according to an embodiment
of the present invention,

[74] When the write-once disc 100 is loaded into the recording apparatus, the controller
2 controls the write/read unit 1 to write predetermined user data on the write-once disc
100 in operation 71.

[75] It is determined whether information to be updated is generated as a result of
pexforming a verify after write work, which is performed at least once during one



13 recording operation in operation 73. In the present enbodi nent,
the information to be updated indicates a TDVS. Wen the TDVS is
generated, the TDMS is tenporarily stored in the nenory 3, and when
the recording operation is finished, th controller 2 reads a TDFL
stored in the nenory 3 and provides thé TDFL to the wite/read unit

1, and the wite/read unit 1 wites the TDFL in one of a plurality of
update areas allocated to the wite-once disc 100 in operation 75. In

the present e nizeafumgropemﬁdman upgation 78/ Rahd prebefrintdiherdt B infbriffion kb 8e
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accessing a DVA and determ ning whether_data is recorded in
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description of t aragﬂe (%)Ece Ir 8 e Svrﬁé&fcﬁ dﬁglll By

recordi ng appatldtinsvhithetlefcoprding to the present invention is recorded has a snmlar structure
to the recording apparatus shown in FIG. 11. However, since it is a reproducing

{

apparatus, a reader is included instead of the write/read unit 1. When the write-once
disc 100 including the ATA in which the Al is recorded, is loaded into the reproducing
apparatus, the reproducing apparatus determines whether the write-once disc 100 is
finalized by accessing a DMA and determining whether data is recorded in the DMA.
If the write-once disc 100 is not finalized, the reproducing apparatus accesses the AIA
and obtains final Al The recording apparatus or the reproducing apparatus recognizes
the TDMA. in which the final TDDS is recorded fram the final AT. Operations of the

reproducing apparatus according to the present invention can be easily understood by



[81] If the wite-once disc 100 is a blank disc which is not
initialized, data is not recorded in the MA at all. The recording
apparatus perforns initialization to use the witeeonce disc 100.
When the wite-once disc 100 is initiaized, first Al having a data
structure according to various enbodi nents as described above is
recorded in a first recording cluster of the AIA [82] Al though a few
enbodi nents of the present invention have been shown and descri bed,

L t vvouldd be aﬁmmkmteeidmhyaﬁﬁaﬁ&eﬁiemibmh ¢ffhd Wkteande didaﬁno ﬁlbmamgmlelmy
e ma.de int odiments wt t departing Iran the principles
and spirit of ﬁ'ga“%%‘n ?”rglﬁ,gaﬁﬁ"é“%sgg%%f%&f which is defined in the
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i nformation on defect are and the tenporary disc defect structure
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information area i,n i C ccess. information Ji.s recorded, the access
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recorded, ano Al d : rar . genent areas;
wherei n the acr}g%gs"}sas?%‘%ﬁl?rﬂafts?%%&?éﬁ@g’g%p%ﬁ?ﬁﬁr%&g%s i nformation
area when the tenporary defect managenent area in which the | atest
tenporary defect |ist and tenporary disc defect structure are
recorded, is changed. 2. The disc of claiml, wherein the
access information includes at | east one of the plurality of
tenporary defect nanagenent areas or information indicating |ocations
of the at |east one of the plurality of tenporary defect nmanagenent
ar eas.




3. The disc of claim2, wherein the information indicating the

-l ocations of the at |east one of the plurality of tenporary defect
managenent areas includes a beginning position and an endi ng position
of each tenporary defect nanagenent area. 4. The disc of claim
2, wherein the information indicating the |ocations of the at | east
one of the plurality of tenporary defé&t nanagement areas includes a
begi nning position and a size of each tenporary defect nanagenent

area. 16 5. The disc of claim?2, wherein the information
indicating the | ocations of the at HfSone of the plurality of
t enporary fect.naga enent areas includes an ending position and a
si ze of eatRibdarE ggea. 6. The disc of claim1, wherein the

access information is updated only when the tenporary defect
managenent areg, in,which the | atest tenporary defect list and,
terrpgr ary di sc ‘def eftVLEPRE dicdiayins F@Sﬁng‘é‘?ffc%@n% Foythig disc comprising: e
disc of clai m 3,phwhiy oF fentpldeir 86/8& SndnB i eiBhre i inivehidloEabadr\ it Bstnew
tenporary defect nagenent area i s added. 8. The disc of claim
2, wher ei fTPRE) ardciewnomany §iserfscs srpcurg b HRPEYargAesTdeRethy fromormay Heffct
i ndi cat i ndist BempRERL irBMhaBbn bRkt bRAS tan@NBe Umidigy giin %éfééé Ytr@dture
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tenporary defect managenent areas_is changed. i sc_of
claim 1, WREPHESIRS fAecabierairter ndigating d i9patiod ip ayhick: thel tamporasy fefed lishist he
access i nf.aipmki g ar ea. 10. The disc of claim11, wherein the

access information is a flag indicating the tenporary defect
managenment ar eat least @i aqsessHplorrpationarqadppydcly apcese frdenmatips is rgepgded, the

tenporary dis¢ istefSfibn Sihéik'eﬁfngr§ térﬁpcfrﬁ’?otfeg&g ‘management area in which latest
temporary defect list and temporary disc defect structure are recorded, among the
plurality of temporary defect management areas;
wherein the access information is updated in the access information area when the
temporary defect management area in which the latest temporary defect list and

temporary disc defect structure are recorded, is changed,

2. The disc of claim 1, wherein the access information includes at least one
of the plurality of temporary defect management areas or information indicating locations

of the at least one of the plurality of temporary defect management areas.

3. The disc of claim 2, wherein the information indicating the locations of
the at least one of the pluralifty of temporary defect management areas includes a

beginning position and an ending position of each temporary defect management area.

4, The disc of claim 2, wherein the information indicating the locations of
the at least one of the plurality of temporary defect management areas includes a

beginning position and a size of each temporary defect management area.



11. The disc of claim1l, wherein the plurality of tenporary defect
managenent areas are physical areas. 12. The disc of claiml,
wherein the plurality of tenporary defect nanagenent areas are
obtained by logically dividing a plurality of physical areas.
13. The disc of claiml1l, wherein the wite-once disc is a wite-once
di sc having a single recording |ayer thcluding a lead-in area, a data
area, and a lead-out area, 17 and the at |east one access
information area i s . . v .ea. . | -.out
ar ea. 14.%'TheT |g§g§¥ggFi?hﬁggm&ﬁggg%%n%hé?ﬁﬁﬁ?%m%ﬁ%g&%ng(#s a
wr i t e- oncehelatdeashengiof thegplatalitl lo€ termpomryddafieyt inayeyementaedas irebaedimadingy er
i ncl udes an_i.nner ane%ﬁeahdahﬁearea, and an outer area, and the at

0

ogition and 4 gize chu area.. !
| east one Becesd i hTor marion arés s allocated to the inner areas or

t he outer areas. 15. The disc of claim1, wherein the access

information includes, i nf orymat.ion indicating a locatiaon o 1., T
and infornatioﬁ’ind?@%@ﬁ% i 8h¢ﬁ???hﬁ%ﬁ%%§1P FraifonyhRsale OPQEQ%QZd.
16. The dithe tedfpofdridefediOmandgerait rirdatn iwhichrdratlitesd terghrargtdefgt tifteand

| ocation of the T in which the | tesh TDDS is recorded is an

addr ess ofterﬁpqr?rlygf%ﬁ{?%tiSgﬁ?m@é‘%‘%‘r‘rd SEhineEet ¢l uster of the TDMA and
an address of a first physical sector of a last cluster of the TDVA
17. The disc of clali %n mﬁerein the TDDS is used as the access

i nformation mﬁghoutT@% ishphglain e Fhsrsindhe gcssssinforpationesgipdatad whet 8s s

i nformat i GRw temporary U8fectthfhabintnt Ha §ladded 1, wherein disc access tine
is reduced by using a tenporary defect list and a tenporary disc

defect structure recorded in a new | ocation. 19. An apparat us
recordi ng datagon arhd iitEsONaR Hivifereit B RRRALA M tion is updated when the

information indicating the locations of the at least one of the plurality of temporary defect

management areas is changed.

9. The disc of claim 1, wherein the access information is repeatedly recorded

in the access information area.

10.  The disc of claim 1, wherein the access information is a flag indicating the
termporary defect management area in which the latest temporary defect list and

temporary disc defect structure is recorded.

11.  The disc of claim 1, wherein the plurality of temporary defect

management areas are physical areas.

12, The disc of claim 1, wherein the plurality of temporary defect

management areas are obtained by logically dividing a plurality of physical areas.

13.  The disc of claim 1, wherein the write-once disc is a write-once disc

having a single recording layer including a lead-in area, a data area, and a lead-out area,



conprising: a wite/read unit witing or reading information on or
fromthe wite-once disc; and a controller controlling the
wite/read unit to record a tenporary defect |list (TDFL) and a
tenporary disc defect structure (TDDS) in one of a plurality of
tenporary defect nanagenent areas allocated to the wite-once disc
and to record access information indi&%ting a tenporary defect
managenent area in which latest tenporary defect |list and 18

tenporary ag;a e A8 SdetGhiRarBh Grda 8 QLG 13T ;Lgd.hhﬁea%%eafe&&.xmof
e as,; e access

t emporary ect nmanagenent are erein

informati omea s updated in the access information area when the
tenporary defect nanagenent area in which the | atest tenporary defect
list and tenporary disc defect structure are recorded, is changed.
20. The appar atlds oThe Hac mf L8imwh evlerdin tlive waits@rs diswef ®raratitecomce disc

i ncl udes the. pl it f tenporary defect nanagenent areas or

| nf or mat | RV PRSP FoRedr R et peoqine Tiver BEREY BrrE Aer AR 8P ect
managenentandrag aster area, and2He atTlbet appakcedsUsfofhativhaidd 12 Qllocahe e it ihhe
information indicating the |ocations of the plurality of tenporary
def ect marfAHERENE CWFEH®Si ncl udes a begi nning position and an ending
position of each tenporary defect nanagenent area. 22. The

apparatus of claim20, wherein the information indicating the .

locations of the pl ﬁ‘i““a‘ihﬁ 9/{ f@#lmtleﬁglelfea}@e(&@reéwfwwﬁ es dpfgpaation
incl udes andi@ing AilRgHRAS Al TOMAS ShBinfirati @ in@oshgleTNAA S Whital8sbst
managenent__ar ea. 23. The apparatus of claim20, wherein the
i nf or mat i oPYHFeREdedg the 1 ocations of the plurality of temporary

def ect managenent areas includes an ending position and a size of

each tenporary defect managenent_area. _ L .
16.  The disc of claim 15, wherein the information indicating the location of

the TDMA in which the latest TDDS is recorded is an address of a first physical sector of
a first cluster of the TDMA and an address of a first physical sector of a last cluster of the
TDMA.

17.  The disc of claim 1, wherein the TDDS is used as the access information

without defining a separate data structure of the access information.

18.  The disc of claim 1, wherein disc access time is reduced by using a

temporary defect list and a temporary disc defect structure recorded in a new location.

19. An apparatus recording data on a write-once disc, the apparatus
comprising:
a write/read unit writing or reading information on or from the write-once disc;
and
a controller controlling the write/read unit to record a temporary defect list (TDFL)
and a temporary disc defect structure (TDDS) in one of a plurality of temporary defect
management areas allocated to the write-once disc and to record access information

indicating a temporary defect management area in which latest temporary defect list and



24. The apparatus of claim 19, wherein the controller controls the
wite/read unit to wite updated access information indicating a
changed update area only when the tenporary defect managenent area in
which the | atest tenporary defect list and tenporary disc defect
structure is recorded, is changed. 25. The apparatus of claim
20, wherein the controller controls th& wite/read unit to wite the
access information including a nunber of changed update areas or the
information indicati the | ocation of , an added tenporary defect
mnagenent PBPEE Y Geh GPIA s FAPRE DR daup LG h el [P e
disc. 19 managemedbaredshe apparatus of claim 20, wherein the controller
controls the witel/read unit_to wite the, access infornation
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of tenporary defect nmanagenent areas is changed. 27. The

appar at us BRPRRjdHC flofect Fuptaresre Keordwnischimesd: controls the wite/ read
unit to repeatedly wite the access information in the access
informati on area. 28. The apparatus_of claim19, wherein the
access i nformafon The apreragy afrrdaimalts, nderin tgdaesss dfermation jisiudes thee
final upd - i 1 : " :

cl o m 16, Ty P RREBLALcE SR Sress o inforf don MR ARR AU oFhe s
are physi aduralify eftsmporary def@pmarpgemagpeaeat us of claim 19, wherein the
plurality of tenporary defect nmanagenent areas are obtained by

|l ogically dividing a plurality of physical areas. 31. The

appar at us of cR&i m Tlg appesated roft Hama2Dit evhersie thli sefoingatian vindicgingnthe

di sc havi i i Iy £NC i I - | I . a. data
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area i s alpositert ad anending pdsitami-df wachrteapaary thfect readgoudnt aeza. 32.
The apparatus of claim 19, wherein the wite-once disc is a
write-once disc having a double recording | ayer, each recording |ayer
i ncludi ng an i Aher "Bhecappaatckatofi diima20ande@mn che dnformatian iadidatingethat

| east one,acgess dnfo tiop area | |l ocated to_the inner areas or
the outer rads of ts Pl SF ounoiey PefroRTREREe v rilitea bEas o
appar at us positip arsli axipe ofl edchaciaporsrg deleergnatageandhesed. ded on t he
write-once disc; and

23.  The apparatus of claim 20, wherein the information indicating the

locations of the plurality of temporarv defect management areas includes an ending

position and a size of each temporary defect management area.

24.  The apparatus of claim 19, wherein the controller controls the write/read
unit to write updated access information indicating a changed update area only when the
temporary defect management area in which the latest temporary defect list and

temporary disc defect structure is recorded, is changed.

25, The apparatus of claim 20, wherein the controller controls the write/read
unit to write the access information including a number of changed update areas or the
information indicating the location of an added temporary defect management area when

a new update area is added to the write-once disc.



20 a controller controlling the reader to obtain access
information fromat |east one access information area allocated to
the wite-once disc and to obtain information indicating |ocation of
tenporary defect nanagenent area in which |atest tenporary defect
list and tenporary disc defect structure are recorded, anong a
plurality of tenporary defect nmanagemdft areas allocated to the
write-once disc; wherein the access information is updated in
the access information area when the tenporary defect nanagenent area
in which the |atest tenporary defect list and tenporary disc defect
structure are nécor Ubeaphamtshdripad 20, whereinIMe cob@llappatiel s Wiitefdadi M

33, wherein.the i.nformati on i ndicat.i t he atiaqn of the tenporary
ot ect e ot e et e dHPERFoR oG fhe, By Tiebts i Horecdny
t enpor ary idédbien Geke the iaforigioirigditfing eEdlod@itbni dTGk UdeiSond JIQH Hlatale of

position and a in osition of the tenporary defect managenent
ar ea. em%a“”ﬁgg %%ﬂ%&%{?@éara?s 13 Fhangsds3  wherein the plurality of

tenporary defect nanagenent areas are physical areas. 36. The
apparatus of claim 33, wherein the plural |t of tenporary defect
management ar edé ar &l MPATAEP! Sipm J 51 ‘(Yhﬁffﬁly cangioRey canisels e Wiity/ e

physi cal afnﬁ%repeatedlywﬁ% mgﬁ%eﬁﬁﬁ%ﬁh%anBe SdcBds MirdInatidh§legl N t he TDVA
is divided into a plurality of virtual TDMAs and the access

information is updated when a virtual TDVA having a final TDDS
recorded i s chgggedThe apparatus of claim 19, wherein the access information is a flag

indicating an update area in which the final updated information is recorded.

29.  The apparatus of claim.19, wherein the plurality of temporary defect

management areas are physical areas.

30.  The apparatus of claim 19, wherein the plurality of temporary defect

management areas are obtained by logically dividing a plurality of physical areas.

31.  The apparatus of claim 19, wherein the write-once disc is a write-once
disc having a single recording layer including a lead-in area, a data area, and a lead-out
area, and the at least one access information area is allocated to the lead-in area or the

lead-out area.

32.  The apparatus of claim 19, wherein the write-once disc is a write-once
disc having a double recording layer, each recording layer including an inner area, a data
area, and an outer area, and the at least one access information area is allocated to the

inner areas or the cuter areas.

33.  An apparatus reproducing a write-once disc, the apparatus comprising:

a reader reading data recorded on the write-once disc; and
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a controller controlling the reader to obtain access information from at least one
access information area allocated to the write-once disc and to obtain information
indicating location of temporary defect management area in which latest temporary
defect list and temporary disc defect structure are recorded, among a plurality of
temporary defect management areas allocated to the write-once disc;

wherein the access information is updated in the access information area when the
temporary defect management arca in which the latest temporary defect list and

temporary disc defect structure are recorded, is changed.

34,  The apparatus of claim 33, wherein the information indicating the location
of the temporary defect management area in which the latest temporary defect list and
temporary disc defect structure is recorded includes a beginning position and an ending

position of the temporary defect management area.

35.  The apparatus of claim 33, wherein the plurality of temporary defect

management areas are physical areas.

36.  The apparatus of claim 33, wherein the plurality of temporary defect

management areas are obtained by logically dividing a plurality of physical areas.

37.  The apparatus of claim 19, wherein the TDMA 1is divided into a plurality
of virtual TDMAs and the access information is updated when a virtual TDMA having a
final TDDS recorded is changed.



