| Description METHOD AND APPARATUS FOR RECORDI NG ANDY OR REPRODUCI NG
DATA OV FROM WRI TE- ONCE DI SC, AND WRI TE- ONCE DI SC THEREFOR Techni cal
Field [I] The present invention relates;to a nmethod and apparatus
recordi ng and/or re- producing data on or froma wite-once disc, and
nore particularly, to a nethod and apparatus recordi ng access

i nformati on on the wite-once disc to access nore quickly

I nformation required to use the Isc and a wite-once disc
used with the above nethod and \an%pgr gmﬁo@ackground Art [2] New
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write-once di sibofeonethbd al appérams. managenent by a drive is performed,
areas to record information for riﬁg:k o éeg&'? generated while the
wite-once disc is being used and i nmati1 on’ i ndicating a recording
st at us dR]t he wiNeveinforoetieh go be x¢rsttedlymédokded on arrevmtabhbhw Odlvﬁnch in-
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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 location. Accordingly, a
relatively wide update area is necessary. In general, the update area is allocated to a
leadin area or a lead-out area. However, sametimes, the update area may be atlocated
to a data area in order to increase an update count according to a user's designation.

I5] 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



to a data area in order to increase an update count according to a
user's designation. [5] Wen final updated information required to
use the wite-once disc is recorded in ,the update area allocated to
the data area, and when information indzlcati ng that the 2 update
area is allocated to the data area and information indicating a
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havi ng a dat a seighiict ure by which an access tinme for readi ng updated
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According to %P‘?@Prﬁs;ﬁcﬁ%?"m@ present invention, there is also
provided a data recording nethod déhethappdr Soligtidiy whi ch an access
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embodi ment 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 determine 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 fran the following description of the em-

bodiments, taken in conjunction with the accanpanying drawings of which:

[11] 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 are detailed structures of a write-once disc having a double

recording layer according to another embodiment of the present invention;



of the present invention; [12] FIG 2 is a detailed structure of a
write-once disc having a single recording |ayer according to an
embodi ment of the present invention; [13] FIGS. 3A and 3B are
detailed structures of a wite-once disc having a double recording

| ayer according to an enbodi nent of the present invention; [14] FIGS.
4A and 4B are detailed structures of a witeonce disc having a double
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pr esent invent'é)n's#é%}&m G 10 is a data structure obtained by

di viding an entPE o a plurality of virtual TDMAs; [21] FIG
11 i s a [Ppck di El§i. &3 aflata stnetwe of agesiploraition aacwding tongfdueth @mbodiment
enbodi ment  of Of%ergsrgtslgpetnﬁi nvention; and [22] FIG 12 is a flowhart
illustrating a re or di ng
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metod accor di ng to an enbodi nent of the
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present inventj Tbﬁﬂ Is provided a wite-once disc having at
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recording data on"a wite-once disc, the nmethod including: recording
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[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
controlling 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.



updated information in one of a plurality of update areas all ocated
to the wite-once disc; and recording access information indicating
an update area in which final updated jnformation is recorded in at

| east one access information area allocated to the wite- once disc.
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[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 circunference to the outer cir-
cunference.

[32] Each of a first recording layer LO and a second recording layer L.1 of the write-once
disc having a double recording layer includes a lead4n area, a data area, and a lead-out
area arranged fram the inner circunference to the outer circumference.

[33] FIG. 2 is 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 management area (DMA1), a second disc management area

(DMA2), a first temporary disc management area (TDMA), an access information



descri bed below to explain the present invention by referring to the
figures. [30] FIGS. I A and 113 are structures of a wite-once disc
according to an enbodi ment of the presgnt invention. FIG 1Ais a
structure of a wite-once disc having a single recording |ayer, and
FIG 1B is a structure of a wite-once disc having a double
recording layer. [31] The wite-once disc having a single recording
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the write-once disc having a double recording layer. When a temporary disc

management structure (TDMS) is recorded fram the TDMAI, a temporary disc defect
structure (TDDS) including sizes and locations of TDMAs allocated to the data areas
is recorded in the TDMAI.

[36] FIGs. 4A and 4B are detailed structures of the write-once disc having a double
recording layer according to another embodiment of the present invention. FIG. 4A is
a structure of a first recording layer L0, and FIG. 4B is a structure of a second
recording layer L1. A TDMA1, a TDMAZ2, and a TDMAS are aflocated to the write-
once disc having a double recording layer shown in FIGs. 4A and 4B. That is, besides
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.

[37] Aureas, 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



TDVAl through a TDVAS. Locations and sizes of the TDVAL and TDVA2 are
wel |  known to recordi ng apparatuses and/ or reproduci ng apparat uses.
However, a TDVA3, a TDVA4, and the T 5 are allocated to data areas
by a user or a recording apparatus and/or a reproduci ng apparatus
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havi ng a doubl e recording |ayer. Wen a tenporary disc nanagenent
structure (TDiv&jordedl oot ﬁﬁﬁllzfafl@mbﬂ the wﬁ%]:e dic.tEiakiayiof bbibe Sefiesice

structure (T i ncl udi n Si zes cati qns .of ocat to
the data ar eggi)c 133 QST é’r‘?vﬁn% oncg g@f frﬁn(%mgifoé‘l‘?& 2880
detailed str u@iatarcﬂﬁncmfoeﬁ'é’wrd&dbheha)\nﬁﬁoﬂte&ﬁs&lﬁiylmﬁeayﬂﬁﬂ]&dﬂﬁn of £6RF,drng

an s "o sty uctish et EEORBEE tronfer oy B e Sin i B i preegiv

structure of dsfedlizadl recording layer LI. A TDVAL, a TDVA2, and a

ayer oHath i n AMEDYS it u'ipsats aefer e ) s FoBSapS epfibicnep”

TDVAL and TDVHESBM)NThe TIDEL fiokides inforabtiaciatieatitpanaradn Gmﬁbhdﬁie&:ct Aarea

by a user or a record| ara.t and/ o re ar a

when a disc i meRciERd cp%tf? (?nsmgl hsq%ﬁteﬁg%aﬁ?WN%B ﬁ‘gﬁ%“}
havi ng a doublaed irchoelesli hngaﬁc&g@lntex[ﬁdi}:atﬁfgeﬂscanﬁu@hwaﬁhWaislramdeaﬁa
to awite- onqgcaglls

w1 now be ddsappgintf SufbaRb e iRt nhAIRLEL By ¥Rl iR

managenent of itdieativgildontionscad dizecofi sparé areaeallxrcdmd tdoddtoareasq and information

fi _nal | zati on %dl&@ﬁg%éaﬁgnsoa'ﬂ glzgé (?fCI'DMJ;% ajlbcp It%ﬁ'} Ic{%pa a%ast’f]h SBM P a
wite-once disc Is®an operalon preventing the wite-once PN
bei ng recor dedatgetonding\batus ofithe awriteometdidoevitheckt nlqdbyoaﬂ(thtmgvdﬂfmentduitce
disc any nore sel | ol - n t nno
additionally B’gﬂl F gtgoc?'ﬁgg% ié*n"glflﬁh difa %trgc%crl]%(’am Y1\i+S§t§r %é‘%hv#ﬁ dt gco(ﬁhg%
is finalized. upﬂ@]and'hhstﬁﬂl‘i@“ﬂﬁmma@esnmrew ary def ect I | st (TDFL),

TDDS ' ! ' '
?ndi cat ﬁﬂg] gnsgﬁggeﬁg ﬁﬁ%ﬁmg@?ﬁ%ﬁd@??ﬁg@%ﬁg&ﬁé@égggp'r"%d or mae”l %ﬁ
i ndi cati ng a oplicinguapparatnsa. finaie vidpd TﬁM&g}agantihdarTméLTDla&e* quinklsudes
a location poi, &@J Sled ke GRL 4 Hgﬂgcé& |t9@aﬂ§g{ i ch the TDFL is
a

recorded, a t1on 0|n I ndi ca ocation in which the SBM
i s recorldel, i nf(bmraniyowhen tuhel weide oneg disgwlpaMsntame rs¢arding efpasve and/or

and i ves of ToURG Sy A EfRys, AP oBLOE WblaR anl REER GO 35BS

determines how to manage the write-once disc and how to record or reproduce data by

reading information fram the lead4in area and/or the lead-out area. If an amount of in-
formation recorded in the lead-in area and/or the lead-out area is large, more time is
taken to prepare recording or reproducing after the write-once disc is loaded.
Therefore, the TDMS is used, and the TDMS generated while data is recorded on or
reproduced fram the write-once disc is recorded in the TDMA, which is separated
fram a defect management area, and allocated to the leaddn area and/or the lead-out
area.

[42] When the write-once disc is finalized, the TDMS i.e., the TDFL and the TDDS
recorded in the TDMA is finally recorded in a DMA since an information access to
quickly use the write-once disc is possible by allowing the recording or reproducing
apparatus to read only meaningful information fram the defect management area by
storing only final meaningful information avong TDFLs and TDDs, which are
updated and recorded several times, in the DMA.

[43] FIG. 5 illustrates a process of recording data in a user data area and a spare area



data recording status of the wite-once disc with a bit map by
allocating different bit values to clusters in which data is
recorded in cluster units, which are daja recording wunits, and
clusters in which data is not recorded. [40] Wen the wite-once disc
is loaded into the recordi ng apparatus and/or the re- producing
apparatus, a finally updated TDMS in particular, the TDDS is quickly
required to u&ecdrﬂhgmhﬁanmaﬁﬁelﬂbﬁmeipfbséﬂtenﬂﬂﬁai atus. [41] Conmmonly,
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verified, that is, if a user pushes an eject button, or if recording of the user data
allocated to a recording operation is finished, the recording apparatus writes in-
formation related to the defect #1, and the defect #2, and the defect #3, which are
defect areas generated in the zones @ through @ , in the TDMA as a TDFL #1. Also, a
management structure to manage the TDFL #1 is written in the TDMA as a TDDS #1.
The recording operation is a work unit determined by an intention of the user or a
desired recording work. In the present embodiment, the recording operation indicates a
period fram when the write-once disc is loaded and a recording work of predetermined
information is performed to when the write-once disc is unloaded from the recording
apparatus.

(471 When the write-once disc is loaded again, a recording operation #2 starts, a
recording condition in the recording condition test area is tested, and the user data is
written on the basis of the test result. That is, in the recording operation #2, the user
data is written in zones ® through @ in the same manner as recording operation #1,
and a defect #4, a defect #5, a substitute #4, and a substitute #5 are generated. When



data has nornmally been witten or a defect has been generated in zone
O. If a portion in which the defect has been generated is found,
the portion is designated as a defect gqrea, i.e., defect #1. Al so,
the recording apparatus rewites the user data, which has been
witten in the defect #1, in the spare area. A portion in which the
user data that has been witten in the defect #1 is rewitten is
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when a pl uralitwf and spare areas are
[50] en a final updated TDMS is written in a TDMA allocated to a data area, a write-

once disc is unloaded, and the write-once disc is reloaded into a recording apparatus,
The recording apparatus must obtain the final updated TDMS to use the write-once
disc. However, the TDMS is recorded in the TDMA allocated to the data area, and a
disc drive cannot recognize the fact that the TDMS is recorded in the TDMA allocated
to the data area until the disc drive accesses the TDDS included in the TDMS.

[51] To solve this problem, an AIA is separately allocated to a predetermined location of
the write-once disc in the present invention. Access information (AI) is recorded in the
AJA. The Al indicates a location where update informmation such as the TDMS is
recorded.

[52] Also, the update information indicates information that a recording and/or re-
producing apparatus must recognize to use a write-once disc in an initial period when

the write-once disc is loaded into the recording and/or reproducing apparatus. Also, an



allocated to the wite-once disc, the TDMAs and spare areas are used
in a pre- determ ned order. For exanple, when a data wite path
applied to the wite-once disc having @ double recording |ayer shown
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appar at ygy] Al SO, w&bh @ writeonce disc according to the present invention is loaded into a disc
drive, the disc drive can recognize a TDMA in which a final TDDS is recorded by
accessing an ATA in an already known location and obtaining final updated Al and
obtain a final TDDS fran the TDMA. To minimize an access time to obtain the final

Al recorded in the AIA, it is preferable, but not necessary, that Al is continuously

recorded in the AIA at the continuous recording mode and the Al update count is
minimized.

[58] According to an embodiment of the present invention, to minimize the AT update
count, the AT is updated whenever the TDMA in which the final TDDS is recorded is
changed. Also, when information indicating the munber of TDMAs allocated to the
write-once disc and information indicating locations of the TDMAs are included in the
Al the Al is also updated when a new TDMA is allocated or the information
indicating locations of the TDMAs is changed. Also, it is preferable, but not necessary,

that the same Al is repeatedly recorded to prepare for when an error is generated in the



area in which the update information is recorded is called an update
area. In the present enbodinent, a representative update information
is the TDMb and a representative updatg area is the TDVA. [53] As
shown in FIGS. 2 through 4, the AlA is preferably, but not
necessarily, allocated to a predeterm ned |ocation of the |ead-in
area or an inner area. Also, the size of the AIAis preferably, but
not necessari h-gc,ordeﬂnilt ed by mnimzing an anount of Al recorded in
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included in tRB&ention. The data structure of the Al shown in FIG. 8 is identical to a data structure
of a TDDS. That is, the TDDS is used as the Al without defining a separate data
structure of the Al To use the TDDS as the Al, an information field indicating a
location of a TDMA in which a final TDDS is recorded must be added to the TDDS.

[62] FIG. 9 is a data structure of Al according to a fourth embodiment of the present

invention. The data structure of the AT shown in FIG. 9 is identical to a data structure
of a TDDS as described in the third embodiment. However, unlike the third
embodiment, a flag indicating a location of a TDMA in which a final TDDS is
recorded is further included in the TDDS. In the present embodiment, the flag is made
up of 8 bits, 5 bits, b0 through b4, indicating the TDMA in which the final TDDS is
recorded and 3 bits, b5 through b7, being reserved bits, For example, it can be defined
that the final TDDS is recorded in the TDMA1 when b0 trough b4 are '00001b', the
TDMAZ2 when b0 trough b4 are ‘00010b', the TDMA3 when b0 trough b4 are '00100b',
the TDMA4 when b0 trough b4 are '01000b’, and the TDMAS when b0 trough b4 are




AT, the Al is also updated when a new TDVA is allocated or the
information indicating locations of the TDMAs is changed. Also, it
Is preferable, but not necessary, that,.the same Al is repeatedly
recorded to prepare for when an error id generated in the 10
recorded Al. [59] Snce Al to be updated is continuously recorded
after previous Al, even if in- formation indicating a detailed
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[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 AI according to
the present embodiment. However, the AI 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.

[67] 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, a

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.



enbodi ment, a flag indicating a location of a TDVA in which a final
TDDS is recorded is further included in the TDDS. In the present
enbodi nent, the flag is made wup of 8 hits, 5 bits, bO through b4,
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the present emidAi Meeited fofihd wiitantedios W800g and/ or reproduci ng
AT WU AR T ST R AT
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 update Al in an AIA allocated to the write-once disc 100 when it is necessary to
update the Al
[72] A method of recording Al 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

performing a verify after write work, which is performed at least once during one



final TDDS is recorded is changed. Each of the data structures
according to the first through fourth enbodi nents can be used as the
data structure of the Al according to he present enbodi nent.
However, the Al of the present enbodi nefit includes in- formation
indicating a virtual TDVA in which the final TDDS is recorded or in-
formation indicating a location of the virtual TDVA in which the

final TDDS is redofdifg 6fatidnGr bpdrhéon L1 &eﬁr&éﬂ%ﬁbgﬁﬁ%@ﬁbgﬁo&nﬂon to be
recordi ng appargﬁé(?@g%ccordl t @_an emnbodi nent of resen
nvention. [ 6P At NS QYR hE TGS B gsrpind e BAME s emporaily

i ncludes a wristopéd inakk MBindry B, afl wkithe Rlcb@ingZopeAittn & fBIHRA MhedecontiBfer 2
witelread unit 1 wites data on a wite-once disc__100 and. reads the

recorded dat a "¢a's gLy stopRd it memget 2ead rigyidesthe ADFRdo thevygiteferad gait 4,

12 tAn Al A gcaaﬂ ﬁlhggﬂitbﬁ%ddh?ltm@s@mmw;oﬁﬂ of 8 1&%&1@6@1‘;@6% axehbe
wite-once dis 0 nmanage e aere e controller uses
a verify aftedll thwokﬁ‘l%t&“@?e ‘1’5}@( Hl0;in ggeratipn, iﬁ'h%‘ﬁ P’Fﬁ%‘“\ﬁﬁiﬂéﬂdnaeﬁe‘#’éct

i s generated hydse bleh Mglichédsa TDMRAr edet ermi ned units and verifying
The .control l.er are

the reco d da ) checks wher e defects

gener at dd ﬁ cAYralicn? Jerermings “éh raeq%eu?fan@eﬁwa%wmm
operation uni t77 SRINLARRIRS rc'@:oﬂﬁfge@ﬁerdubﬁbmsisﬂﬁiﬂeﬁﬁbhm M&@E 79 @feQ€peated.
areas e heckl results, stores the n d defect

T i Bl S NCLT L DIVE M T T A,
plurality of d@lﬁ@@ﬁsarﬁ tb Sihdaté Al I opetioh ¢9.an @i pbicacahiRdinddt, When a TDMA
TO0S T or - manadh OeRadtiEERM B bentEHa f B SHISY areoripe Tomecd: whéh 2
recordi ng opemawi TDDMAds Wilddafeyl, @fvilen 11\?65@;10111@{%&1@ @gfcﬁtﬁkiﬂ Eﬂd dnb%hsh@gas'[
once, and seve S efect |ist obtained by

per form ng thm‘rA ?f}‘aﬁgff‘{e&e\/é]:lfgpd k is temporarily stored in the
nmenory J78F a TOHAk codtfudiar 2 bentrobcthe dirigread eiiial kowriteftha) Ab AR atifghh update
o the w1 t of PERIN WHTED Fiel Undaled sHEpoR Rt Pk BOFAEY O trgoercas
t he TDFL in t lwean ADMAt lahst onabfadhitiDistaliecated th eheomte ofltesdiscli®0.in bpditiodlsan
2 leer does b PRLPRE PhndpRreben R 2 1 rpedPln Forrl g
the wite- oncendlremsg&ﬁbmtsdlnfmmadcmzledim the controller 2 wites the
TDFL an e P t a. a .t he
wite- Oﬂ:g%f]dl Daf(f% ‘foﬁﬁgofﬁé cont drl%aflfl%? Ofa%% ]tnrvgf]%h?ﬁlég]aﬁl\ﬁg}srrg?aded
unit 1 to wi tieredatiad inamiAld af thkaweteshceidisei1®, when the write-once disc 100 is

loaded into a recording apparatus or a reproducing apparatus again, the recording

apparatus or the reproducing apparatus can access a final TDDS more quickly and
easily.

[80] An apparatus (not shown) for reproducing the write-once disc 100 including an
AIA in which AT according to the present invention is recorded has a similar 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 AIA 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 AL. Operations of the

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



according to the present invention. That is, the controller 2
controls the wite/read unit 1 to wite predeterm ned update
information, i.e., a TDMS including a TRFL or a TDDS in one of a
plurality of update areas allocated to the wite-once disc 100 and
wite update Al in an AlA allocated to the wite-once disc 100 when
it is necessary to update the Al. [72] A nethod of recording Al
according to absaskfed indhe 4 GoRtRS@REH M OR tHeQRitWbhde W00 BRluding the
described in tail on thgmbasis of the structure of the recording
appar at us desgﬁﬂﬁ@gﬂxaﬁﬁv ngEpparaty Berelor. | s 5 f| owchart illustrating

arec ?_r G[Bmp[ r7nzt Me&&ﬁﬁérﬂk I&lgtctmo%rhfﬂﬂi’mﬁd_ L-dll?(ijﬂ:h isQilcot hﬁdmdiﬁé@ta@tagshnm

i nvention. n e ite-qnce disc is aded into, the
recor di ng appéﬁl'CQT n %bﬁeqlg)"rhaﬁo Egpcor@ngamqrgpsqur#%gnwt{agﬁlt@gdo asfithe 1
to wite pr7 ide&rggaﬂﬂae@bcusgrwﬁat _ﬂleﬁgit&-dilﬁ:e\r(]ﬁsictl_eﬁ ]gﬁlﬁﬁaﬁ&eﬂpﬁrsﬂﬂghdvﬂlgda datad
oper ati on : t ig determne et her infqr ion to be update
i s generated é&”ﬁl’rﬁ@g‘iﬂ ng fo vagioup grppdygenis Ve‘afis rgueg%%%\fe IW?"Q‘?@\B\'%%“
whi ch is perf escordingtluiteastitheoAle during one 13 recordi ng operation
in operaiion 73.,.ln the_present enbodj ment, the jnformation to be
Updat od RS cat AR THANTGE SREPTniGIIeR 46V T3 ShEe

t err]ppr ar ihl 3(; srﬁsmeeﬂ, iim(?dllebmmdsz cﬂatgd byﬁm_?_seMEﬂIédtiiﬂ&lera&Qhﬁ_ tﬁhzﬁ@e@w@%ﬁm
is finished, t cont.r er 2..r S a stared in e. . .
and provi des {heCiRbaReitid.f dithuth A e pinciilehnd B igeF g e,
unit 1 writes thdweogdbflwhich Briefindd i thy dlaiab hhd/their equickléms. ar eas
allocated to the wite-once disc 100 in operation 75. In the present
enbodi ment, the wupdate area indicates a TDVMA. [76] The controller 2
det ermi nes whet her another recordi ng operation exists in operation
77, and if another recording operation exists, operations 71 through
77 are repeated. [77] |If another recordi ng operati on does not exist,
the controller 2 determ nes whether it is necessary to update Al in
operation 79. In the present enbodi nent, when a TDVA in which a
final TDVS and in particular a final TDDS is recorded is changed,
when a new TDMA is allocated, or when information indicating a

| ocation of an existing TDMA is changed, the Al is updated. [78] The
controller 2 controls the wite/read unit 1 to wite the Al

i ndicating an update area in which final updated information is
recorded anong a plurality of update areas



in an AIA at | east one of which is allocated to the wite-once disc
100 in operation 81. It is preferable, but not necessary, that the
sane Al is repeatedly recorded in the event an error is generated in
the recorded Al. [79] As described above, if Al indicating a |ocation
in which a final TDVB is recorded is lbecorded in an AlA of the
wite-once disc 100, when the wite-once disc 100 is |oaded into a
recordi ng apparatus or a reproduci ng _apparatus again, the recording
apparatus or the reproduci ng appara 102% access a final TDDS nore
qui ckly and easily. [80] An apparatus (not shown) for reproducing
the write¥dwtis claimed 00 i ncl uding an AlA in which Al according to
the present invention is recorded has a simlar structure to the
recordi ng apparatus shown in FIG 11. However, since it is a
reproduci ng appar ahwgijtc-anceedisheraving at hepbtuohe dedonditge higlero thetdive comprising:

wite/read unit 1. \Wep the wite-once disc 100 incl.uding th A N
whi ch b a1 & PRy Rt e e o P ot IO s At

t he repr ogUBFMGndRPAbGkHEdISE &t shasuMhEDTES) drb @ectfdetl Sthe RGBT iRP

is finalized by accessing a DVA and determ ning whether data is

recorded H# gomprismg, informafipr ofy dafect giiess, and ¢her Gamposaryodiscr Hefgeti gtaigture
t he reprogdiﬁ]& : A . L i.nai . e
recordi ng app%%ag[aﬁgﬁ %@#ﬁ%ﬂﬁggﬁo Eh(l:% Egoélf)i@érng%{ls&?g%gg |Of£éerg%e¥eﬁﬁehsﬂls{lm
in which teerdtd;mal TDDS is recorded fromthe final AL Qperations of

the reproduci apparatus .agccordi ng to the, present. i nyenti on can pe
casi |y under st Beeb PR HE4R BEE ek fet HiEnBGRE MrpigipRas RRofied]
descri pti aiesf idibienatioh tiedionag ditempdiA6, idefeblidianggdntitt afdaAirdRhidhh Batest
recordi ng apparatus therefor. [811 If the wite-once disc 100 is a

bl ank di SEMRRTER Gelech it g 1 FmpeTzg disgofefeqt StivsRure REC §7cQElEdi Amene the A
at all. T ; i .initialization to use the
wite- oncgl%aaiqlgyg@frltg%?&vﬁa en tcﬁ;elﬁé\?gl%tﬁ{ee?lgﬁg%’ disc 100 is initialized,
first Al havi nghereiddhaaccsssrinformntnds opdagidny theoacgessiimosnaivhadiannghas

descri bed ve i screcord i first,.regaording.cluster .of the Al
627 At STy (LR At b knish B8 AR ERITHE ase Bl nd
shown andtenfpetey dbedefeitistrattedirbecadpd, ecélangel by t hose skilled in the
art that changes may be made in these enbodiments w thout departing

fromthe principles and spirit of the invention, the scope of which
is defined in t$he chi &k 8Ndaith €l Wh&GH NEh&RESinfokmation 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 plurality 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.



Clains What is clained is: 1. Awite-once disc having at |east one
recording layer, the disc conprising: a plurality of tenporary

def ect managenent areas in which tenporary defect |list (TDFL) and
tenporary disc defect structure (TDDS) are recorded, the tenporary
defect 1ist conprising information orlédefect areas, and the
tenporary disc defect structure conprising a |location pointer

indicating a | pcati.on i.n ich the,te rary defect list is .
recor ded; and gt Iéﬁ@idﬁ%ﬁFﬁggﬁésmﬁﬁﬁgfﬁﬁﬂp s mdcatipg By laeatigng of
i nfornati g at kateme bl ed,plirhiety ol e@@Ssary MERENMRhhRBmbRtir&adinddeHed an ending
tenporary defect nanagenent area in ich latest tenporary defect
list and Pesisrandy sifedd cydrupdatedtqauct ure are recorded, anong the
plurality of tenporary defect managenent areas; wherein the access
information is updated in the access information area when the
tenporary def et nehagdseniclamelh wheraih thehactése idfatresiontie npdutearonlehect

list and _tenporar i sc_defect structur r corded, is,ch ed.
> “the di B ERRLRRY afty piGielii T Y dbceBsR s WRRiTEi mc S dh pid
| east onetenpbrdingisphefea skiptuefis topiied s Ynalgéect nmanagenent areas or
information indicating |ocations of the at |east one of the
plurality of tenporary defect managenent areas. 3. The disc of claim
2, wherein the;infofBgiops bﬂﬁh%ﬁagaiﬁ e LRERLnANHa08n id HftaRl vajfeaset
one of the plurality of tenporary defect nmanagenent areas 1 ncludes a
begi nni ngngpro&intpomTy defdctananagethery arpass added. of each tenporary def ect
managenent area. 4. The disc of claim2, wherein the informtion
indicating the | ocations of the at |east one of the plurality of

t empor ar%/ def ﬁ&t rran&gﬁmagﬁ ?laiﬁrea,Swhﬂeithﬁeﬁco%ss hﬁg‘tlngﬁbxg@ %ﬁiegiivaﬁna}w
a size of each tenporary ect mgnagenent area. 5. e disc g
claim 2, wﬁ@rf@flﬂn deeating Beqereiiens Aty Aasasheperdidhg Hemiivordemporanyaeget
| east onep@hadeR@niirtsdd itaYie@f tenporary defect managenent areas

i ncludes an ending position and a size of each update area. 6. The
disc of claim1, wherein the access information is updated only when
the tenporary glef ect Smnagennt; Ahens, 13 ALEM RS bALE el SAPQL AGY:
defect list and tenporary di Sc > derect "SEruct Ur e oy &8P g A S
changed. iathdheediisforabtial #atan 2, wherein the access information is
updat ed when a

10.  The disc of claim 1, wherein the access information is a flag indicating the
temporary 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,



new t enporary defect managenent area is added. 8. The disc of claim
2, wherein the access information is updated when the information
indicating the locations of the at |east one of the plurality of
tenporary defect nmanagenent areas is changed 9. The disc of claim
1, wherein the access information is ridpeatedly recorded in the
access infornmation area. 10. The disc of claim1, wherein the access
|nfornat|on S flag indicating.the te a t mana n
orea i wihE efles Bie aRSesaRlssP g Fer bAMBE] b S innEh r Ge frgcon
defect stamgture is recorded. 11. The disc of claiml1, wherein the
plurality of tenporary defect nanagenent areas are physical areas.
12. The disc of claim1l1, wherein the pIuraIity of tenporary defect
nmanagenent ar epg ar’?neogfs@'o@%l yi) Qﬂé&ﬁ’ll h¥ \ghfé'cgfcg'gzhé 81 #1571 b¥eeOfisc
physical areas. 13. The disc o clarm1l, wherein the wite-once disc
is a withavinrgedditderecordingrigyes, @phgftcerdi@hwdl mgluti@y@rmnmat@du dgaarea

| ead-in are a dat a out | east
one access dlaér'ﬁ R rle%nangﬁge aﬁ féasglolngc?gﬁeé% lr{f%nqaﬂgn RS | aﬁo%ﬁté otpe R

| ead- out maﬁﬁﬁxhaénm%h@mdlsc of claim1, wherein the wite-once disc
is awite-once disc having a double recording |ayer, each recording
| ayer includes an inner area, a data area, and an outer area, and

the at |east ofe acgRsssd @Fasiﬁm J \PRer&h 9Re a&ce@sl hReRLEsh fHelbeinkdRStion
areas or the outer areas. . The disc of claim1, wherein the access

i nf or mat i weicatieg munsathlmfcallrfﬂi)M@m and fposationgndicdtogat TIdM Aoih vetlith ks
and i nfor 0 ating a TDMA in which a latest TDDS is

recor ded. ?ﬁEk gﬁwoghgc of claim 15, wherein the information
indicating the |ocation of the TDVA in mhlch the |atest TDDS is

recorded i s an ddr s . .of firs sic sector of _a firs clust
of the TDMA an ﬁ%?d‘ihé%g E)lfunal% \QE re %.ntfavn%t%tlaﬁiw%ﬁngathP tion of

cluster oﬂletﬂmrwﬁmhltﬁe 1alRETODSGs Récofdkakmrﬂﬂddwa!%fea Arst pl?ysm%%cﬂo% of

used as the access information w thout defining a separate data
st r uct ur ea §fst elneteneiche TDMW andren adsincss v8a fitvi phyfiesd sestoreif ailast dlusteiradited n
di sc accespppime is reduced by using a

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



tenporary defect |list and a tenporary disc defect structure recorded
in a new |location. 19. An apparatus recording data on a wite-once
di sc, the apparatus conprising: a wite/read unit witing or reading
information on or fromthe wite-once disc; and a controller
controlling the wite/read unit to reddrd a tenporary defect |ist
(TDFL) and a tenporary disc defect structure (TDDS) in one of a
plurality of tenporary defect nanagepent areas allocated to the

Wri t e- oncETWOREY g1 4%“% SHHTre e 42 Tqeds aTRRg tsnPlurakigy ehismpraty defect
t enpor ar ydefRenimORgEMENt area in which latest tenporary defect
list and 18 tenporary disc defect structure are recorded, anong the
plurality of twhpeindhgaggefsasiormatiomasupdnind iateoscesshnoghationecaarivaghe

informatign is updated In the access inforpation, area whe e
terpor ar y PR "RE duhatn Gy R TR SR (e P BeRPrBRoBr Y e et
i st and teipopoy disy defesetrdehieche forded, s chadp&l.r ecorded, is changed.
20. The apparatus of claim 19, wherein the access information
includes the plurality of tenporary defect nanagenent areas or

information i ngh cat{fadpafdld ANQaitf 19,NEherbhUuhalabdeds Aol BMBR AN des the
def ect managenent areas. 21. The apparatus of claim 20, wherein the

i nf or mat i paralifceidampergrit drtect Mppagementareds arhefophatioal indigating lecatipoy efithe
def ect ) i inning position and an endi ng
posi ti ogsﬁl?%zlg’gﬁét?@h%%éareg&éggg%e%ﬁgﬁ%é%mnt area. 22. The appar at us

of claim 20, wherein the information indicating the |I|ocations of the
plurality of tenporary defect agenent areas .includes a beginnin
position and aflsi ze aB%PE?'F”i e?%gl?’gﬁ‘ gfode?’ ?,rfmnﬁ}‘r‘a&gﬂ’@i‘f’_ctmﬁrlé’g.ca?@ Hhe
appar at usjoetidhk &f the Blurie o8 118inb di8ry! AHFQ% TRdnaB8ind i G & tihd18dds Nebeginning

| ocations of the plurality of tenporary defect managenent areas

i ncl udes p@sitEidinAgn epding PPvioaeicagh teinperasy defaimaneapesma pspadef ect
managenent area. 24. The apparatus of claim 19, wherein the

controller controls the wite/read wunit to wite updated access
i nformation i nzll.catTheg apparitangddclajpdalle ah@ainoriey infhematioh eindicatigyp ribe vy

def ect agenen rea i.n ich the test tenporary defect |jst and
ermor ar s oA (B By O B grar bty AR BB ity A 06k 2 hnring
appar at uspgtidal Al M2 of WhBIte&hporbRalERDinaRddelenc@Bf.r ol s the wite/read

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.



unit to wite the access information including a nunber of changed
update areas or the information indicating the |ocation of an added
tenporary defect nanagenent area when a new update area is added to
the wite-once disc. 19 26. The apparatus of claim20, wherein the
controller controls the wite/read uni? to wite the access
information including the information indicating a changed |ocation
when the information indicating the |ocation of at |east one of the
plurality of tenporary defect nanagenment areas is changed. 27. The
apparatus of ch@i mhg appaRhAl oF ddis TORHRh Ble SRALNG! Snlb. M Mg fsd
unit to repeatedly witeé the access information in the access

i nf or mat i BRIt 49 ewitc ABe aTerss aplernatiansingudigigathe indormanen endicating s chrged

i nformati I -k ndiecat. r ' i.C e, final
updat od | s P A9 indohCRL4RRBE YR1ALGR R s blerek by ByiFor
wher ei n t teenppolaty défettynoiagérmerparcas i cllafgedt nmanagenent areas are

physi cal areas. 30. The apparatus of claim 19, wherein the plurality
of tenporary defect nanagenent areas are obtained by logically

di viding a plugalityheoppRhval Gallaifl BASvhedtn (H@nABRE @htsls Hhe GrifdZhd
19, wherein the wite-once disc is a wite-once disc having a single
r ecor di nguRihipaepsatrdlsienigghaaqcessdnformatioadn the asaesa infporationdttaa | ead- out
area, and the at |east one access information area is allocated to
the lead-in area or the |ead-out area. 32. The apparatus of claim
19, wherein th28.wiTle epmeatdi of clamal W wheemnde adescinf@wiatign ds doflbd e
recording.layer, each recordin ayer, including an inner area, a data
ar ea, andmgffgg’ﬁ& g @aﬂreadﬁdv}‘r‘%b&ﬁ%{m?lélgg?te‘gH@’%@@@Eésrle?ﬁrg‘? tion area
is allocated to the inner areas or the outer areas. 33. An apparatus
reproducing a wite-once disc, the apparatus conprising: a reader
readi ng data r&or dEif apparates @F ictadn ot evieiirei ; the durality ef teamorasy | dsfect

control i n%ﬁleﬁﬁﬁgﬁraréﬁﬁ%%& access information fromat |east one
or a

access in t1ion area ocat eé' to the wite-once disc and to
obtain information indicating |ocation of tenporary defect

managenent areg,in ich | ates enppy ar defect lj.st and tenporar
di sc defect sttucture SEFe 8£ 8&8? ?np‘ﬁ%ﬂ?lﬁeﬁ‘&ﬂﬁlﬂf&FﬁYt Vagfnpofagﬁﬁ%%&?y
def ect mapageRBRL SRS GHITEIRE By Phichidy 8H3di a HIRFANGS S physiedledas.
management
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 outer areas.

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

a reader reading data recorded on the write-once disc; and



areas allocated to the wite-once disc frominformation indicating
| ocations of the plurality of tenporary defect managenent areas
included in the | atest updated tenporary defect |ist and tenporary
di sc defect structure; wherein the access information is updated in
the access information area when the Zlenporary defect management
area in which the latest tenporary defect list and tenporary disc

defect structure are recorded, i s changed.. 34. The apparatus of claim
33, “wher ei nt hb S ogeh ETISHCTEF ESiEPg AR Poiest FOMIABPn S FaRBOPRT v
def ect nMaARYSBIFSmMALER dréh Whbdaked! he teatkesd-oh@BRE ainY Bebeish Infsinagnd
tenporary, di s¢c defect structure is recorded includes a begi nning

posi tion HWiFaEpe dorgliry of gewperabn defect; Menagsmsst arep WeWhich lnwplatgamwertry
area. 35. d%ﬁ? RRPAIAEND oy SRl dBrdR s thiRFLhR @&d@&,uglﬁ&%meo lurality of

temporary ect nmanagenment areas are physical aré€as.
appar at usteofporiradefe@3navigementrur¢ads anng mgilinalityodf tempperadofed efamagement
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i s updated when a virtual TDMA having a final TDDS recorded is
changed. defect list and temporary disc defect structure;
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.

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 is divided into a plurality
of virtual TDMAs and the access information is updated when a virtual TDMA having a
final TDDS recorded is changed.



