1 Description METHOD OF AND APPARATUS FOR RECORDI NG DATA ON

VRl TE- ONCE DI SC AND WRI TE- ONCE DI SC THEREFOR Technical Field [1] The
present invention relates to a wite-once disc, and, nore
particularly, to a nethod of recording, and an apparatus to record,
data on a wite-once disc so as to access nore quickly information
required to use the wite-once di andﬁﬁ .Wite-once disc used with
t he above nethod and appar at us. m 1 [2] New information
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an update of the defect management information is required, the updated information
must be recorded at an empty location. Accordingly, a relatively large update area is
necessary. In general, the update area is allocated to a lead-in area or a 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 finally 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
update area is allocated to the data area and information indicating a location of the
update area are included in the finally updated information, the finally updated in-
formation or a location in which the finally updated information is recorded cannot be
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recorded, the access information is error-correction-encoded according to a pre-
determined error correction format, and the error-correction-encoded aceess in-
formation is repeatedly recorded in one recording unit block. Accordingly, even if
defects due to scratches are generated on the recording unit block in which the access
information is repeatedly recorded, a possibility of successfully reproducing access in-
formation can be highly increased.
Description of Drawings
[11] These and/or other aspects and advantages of the invention will become apparent
and more readily appreciated from the following description of the embodiments, taken
in conjunction with the accompanying drawings of which:
[12] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment
of the present invention;



of the present invention; 3 [13] FIG 2 is a detailed structure of a
write-once disc having a single recording |ayer according to an
enbodi nent of the present invention; [14] FIGS. 3A and 3B are
detailed structures of a wite-once digc having a double recording

| ayer according to an enbodi nent of the present invention; [15] FIGS.
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record main access information (Al), the main access information indicating a final
update area in which finally updated information is recorded, among the plurality of
update areas; and at least one sub AIA in which to record sub Al the sub AY indicating
a location of the finally updated information recorded in the final update area; wherein
the main Al is repeatedly recorded in an entire recording block in the at least one main
AJA.

[24] According to another aspect of the present invention, there is provided a write-once
disc comprising: a plurality of update areas in which to record a predetermined type of
updated information; and at least one AIA in which to record Al, the Al indicating a
final update area, in which finally updated information is recorded, among the plurality
of update areas; wherein the Al includes location information of the plurality of update
areas, first flag information indicating the final update area, and second flag in-
formation indicating a location of the finally updated information recorded in the final
update area,



areas, first flag information indicating the final update area, and
second flag in- formation indicating a |ocation of the finally
updated information recorded in the final update area. 4 [25]
According to another aspect of the pregent invention, there is
provided a wite-once disc conprising: a plurality of update areas,

whi ch ar sed i n ch tor.

pr edet er ﬁ%ﬂed t yg’é@"é’@&g rﬁ%‘r Q%g or ma%?e sl lg‘cf]enlﬁf) 1) B g %ﬂ‘éﬁc At ﬂnﬁnonce
which to recor @S%qommm&d B plyralvy af ¢R§ﬁte|arﬁa®,rwin@h oA u@ifd in herglctermined grdef,
update areas, aﬂd’ln Wﬁ&ft@'r&ﬁ)rcbﬁ Breletbrih i ty MO L@Hﬂe@lt{fbrﬂﬁlltloﬁ"%ﬁtaﬁle%'i B

whi ch t d t. I t
of et or el Th B bR beet B Stng Rl R e e el o
bl ocks i n whi ctreashin radoridmg bbb ndiésd ; whamdl 4 fienl Apddtsarce e afhidll ty record finally
recorded in anu;ﬁﬂ%e'dﬁﬁfoﬁﬁ&%délﬁ&ig%é’ llﬁramy $fh§sdﬁl§p‘rea£ %@ia@ﬁ%&&%ﬂ&?&

anot her aspect ‘of prese | nven 1 on,

recordi ng appalfHERfE g’i?ﬁ‘ﬁ)‘idirﬁ Qpks an Which dierAd4sregended ’tf’@d\ﬁﬁ Alis ggpeptadiy

i nformati on onreosrded incam emtivr e c@diap blocklbbihe AAAd a controller to
control Wit r ed LX

Final Iy [hdat e | ooan ik GATHR fsphity LE R E R BE Rlhe
allocated to tllﬁ’éf’fﬂ)r“ﬂtaépﬂfﬁt@éc‘%w&réﬁmgr éc‘mt@freﬁﬁnﬁt W‘Iwﬁltﬁ oarearie@fgnn@m omaf n

Al A al | ocat ed frém atvit@te \dntd tﬁs& RE@a BbififollbOoicbitkdl MeBwtefrblialnitndatRd ﬁ‘rﬁ?@-

whi h the fj
A NI T A TIINEN L e
i ndi cate a | ocallocepd tsfthe heitd-prrgldisg, ipatdimesch Ahinoxt trastiona nragc AT Al elbdated to

the final updatQrid Bibe dMRQH ﬁidﬁbatehaeﬁ&@ﬂﬁda@ 46l m%ﬁ&l{ @k %inﬁlwaupdated in-
wite/read unit to.repeatedly mai_n

recordi ng bl odRT PRI &R AIP%“PW &éd%?ﬂ?%owuaﬁﬂﬁr?élpcaé%dp@ébe Hite-
t he present i nueatlisom intlivetea lostipn of/ihd édaldy Weitiad infexedtidh RgcoafRp &t @b tisial
conpri si ng: Ow dafe ersae@vﬂeﬂégﬂ the &&Mléli Bnlls Eh%%pnt}!/?gaﬁr ‘ﬂp% Pe@?é%%‘dly (mte

froma wite- ¢ a controller Contro
unit to recordvaig %rl’éanﬁréttr%FfP?PWé‘& Blogkdn e maip A1y updat ed infor ITB.tI on
in one of27a pl urﬁd:do'tcﬁng)fo dnpthat spedtefthe pﬁdsbﬁ@t&feﬁﬂoﬂ therd IR p\Mxh&eﬂ aqm—‘ae

di sc, and rec I
final | y updat g%i' | @#‘%r ﬁ&r&ﬁé &J}’gprﬁlrr 4 nae?lgg 1 %wrgtgpr oA n&?lﬁatmn on or
al |l ocated to tiFemgwrite-onegsdiss; arilct%cor\mﬂﬁ:r@ontr@iheg AE viritoraad awit torsatridom pre-

i nformati on Ofde'téﬂﬁnﬁlilﬂf@l dftfﬂlamj umféatlﬁorrﬁdtﬁﬁsn ortd 6f$atp1ﬁﬂaﬁ@ dfﬂfn@art&ﬁrséson
indicating the.fi or mat

e ot aplobdte 1o 1B Sk SHe? Biee M P Rt Rl e A St P Which
the final updhe éndlye@da@dmfomtm st rearirdesk; inca dtastaing ATAellacdttdoriea dhrite-
unit to repeatggh Migr Wﬁe@euti hﬁ AYlink10des 6B in?cﬁnfaﬁ&?épth@ EluMlﬂpgf dp'aath

Al'A. [28] Accordin t er_as e present ventl gn ere
i s provided arf" pgﬁs'aﬁ OE"G‘a'i“@’CIB at&]’&t‘ée %ﬁ‘ﬁlép%“? (N2 éﬁééeCBF%@a&éﬁn ng

a plurality offoupdahendicaing alsedon of the finaly wpehed Mifoexhtion debrdadcth @é final
| east one Al A,Jle a?a‘apﬁ{d%ﬁ;’éon%%?ﬁrrdoﬁﬁ&g the‘%v%k%ﬁ Bﬁ%’r g”étédl trirt%\‘l%' g@ in

or read informat| on oh or e-once
control ling an entire recording block in the ATA.

[28] According to another aspect of the present invention, there is provided an apparatus
to record data on a write-once disc having a plurality of update areas used in a pre-
determined order and at least one AIA, the apparatus comprising: a write/read unit to
write or read information on or from the write-once disc; and a controller controlling
the write/read unit to: record a predetermined type of finally updated information in
one of the plurality of update areas, and record Al including location information of
the plurality of update areas in the AIA in recording block units and indicating a final
update area, in which the finally updated information is recorded, among the plurality
of update areas using a number of recording blocks in which the Al is recorded,



the wite/read unit to: record a predeterm ned type of finally
updated information in one of the plurality of update areas, and
record Al including location information of the plurality of update
areas in the AIAin recording block units and indicating a final
update area, in which the finally updated information is recorded,
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Mode for Invention

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

[33] 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.



i nvention, exanples of which are illustrated in the acconpanyi ng
drawi ngs, wherein |like reference nunerals refer to the |like elenents
t hroughout. The enbodi ments are described below in order to explain
the present invention by referring to g¢he figures. [33] FIGS. 1A and
I B are structures of a wite-once disc according to an enbodi nent of
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circunference e outer cir- cunference. [36] FIG 2 is a detailed
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according to agcehndhaRehbinkRCoriieseRht iheoh. erRe ISR, BOnk %Ead—in
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recording condjti @yaAhesl .3 ind B&dhERATz i or j .
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(DMA4) . Al so, TpagemeiidresdPMpdangajoyrtydiscananagement reatDMetBt Alspehaf
a tenporary detstbutmpnagenenherdndade at laeagteﬁe btli Renpopig E&fbmnatnﬁgetme@f £8a,
and an AlA T .St . east e eac of. t he Al A,
the D the ToRinesORiEofRY 6, o AR TRACs Mherf R0 be  ebdlnd bdagh
one of the | eddh¢ AldurtbaDiHY thhEDMendnd the regoeding ¢@iijtiontest AjeAn & leust one
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| ead-in B8ka i s Absigaedaihehidaga fiesnsfadecdrel, hmger dams@eh, a &dtohdi@mporary disc
speci fication i dj r.di o the present
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the write-once disc.
[40] 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. FIG. 3A is a
structure of a first recording layer L0, and FIG. 3B is a structure of a second recording
layer L1. The structure of the first recording layer LO shown in FIG. 3A is identical to
the structure of the write-once disc having a single recording layer shown in FIG. 2.
The structure of the second recording layer L1 shown in FIG. 3B is similar to the
structure of the first recording layer LO. However, in the structure of the second
recording layer L1, the ATA is not allocated to a second inner area, and two TDMAs
are allocated to a second data area.

[41] The write-once disc having a double recording layer includes five TDMAs, a



recordi ng |l ayer according to an enbodi nent of the present invention.
FIG 3Ais a structure of a first recording layer LO and FIG 3B is
a structure of a second recording |layer LI. The structure of the
first recording layer LO shown in FIG73A is identical to the
structure of the wite-once disc having a single recording |ayer
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information i ndideaks HGph@Gadak Meated to data areas, and information indicating locations
and sizes of TDMAs allocated to the data areas. The SBM shows a data recording
status of the write-once disc with a bit map by allocating different bit values to clusters
in which data is recorded in cluster units, which are data recording units, and clusters
in which data is not recorded.

[46] When the write-once disc is loaded into the recording and/or reproducing
apparatus, a finally updated TDMS, in particular, a finally updated TDDS, must be
quickly read and reproduced from the write-once disc in order to use the write-once
disc in the apparatus.

[47] Commonly, when the write-once disc is loaded into the recording apparatus and/or
the reproducing apparatus, the recording apparatus and/or the reproducing apparatus
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Al so, the recan dher@f@cpﬁhrsaewstterewal fogontdfi éhelspere adatcal,ledmtnubhmute #1. The
recording apparatus writes the user data in the zone @ and verifies whether the user
data has been normally written or a defect has been generated in the zone @ . If a
portion in which a defect is generated is found, the portion is designated as a defect
area, i.e., defect #2, Likewise, a substitute #2, corresponding to the defect #2, is
generated, Also, in the zone @ , a defect #3 and a substitute #3 are generated. In the
zone @ , a defect area does not exist, since a portion in which a defect has been
generated is not found.

[52] If an end of a recording operation #1 is predicted after the user data is written and
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, the defect #2, and the defect #3, which are defect
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of the first recording layer LO. In the present embodiment, the TDMAI1 and the
TDMAZ allocated to the inner areas of the recording layers are essential to the write-
once disc. However, the TDMA(s) allocated to the data areas may be or may not be
allocated by a selection of the user. Therefore, the TDMS is recorded in a sequential
manner starting with the TDMAs allocated to the inner areas of the recording layers,
When the TDMAs allocated to the inner areas of the recording layers are full, the
TDMAs allocated to the data areas are used.

[56] When a finally updated TDMS is written in a TDMA allocated to a data area, the
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the finally updated TDDS in the TDMA can be reduced.
[61] The AIA allocated to the write-once disc shown in FIGS. 2, 3A, and 4A is the main
AIA according to the present embodiment. The size of the main AIA is preferably,

though not necessarily, limited by minimizing an amount of main Al recorded in the
main AIA and a main AT update count since it takes longer to obtain the main Al if the
size of the main ATA is larger, or a plurality of main AIAs are allocated. In order to
minimize the main Al update count, when the TDMA in which a final TDDS is
recorded is changed, the main Al is recorded in one recording unit block of the main
AJA.

[62] FIG. 6 is a data structure of a TDDS according to the first embodiment of the
present invention. In the present embodiment, a data structure of a separate main Al is



[60] When the wite-once disc is | oaded, a recording and/or
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and then obtains a sub Al by accessing a sub AlA of the TDVA. Since

the recordi ngn&@l@ﬁﬁ%’d ﬁﬁpdheflwnmg u?é?!pd@'i}ﬁetlﬂﬁn%ang @éé@x%@d ?o@e LRCAHON
ated TDDS is _recorded om the sub

where the finall
A, time requi Irné%‘ ?%lggaé‘zQPd?fo’F‘BartlonPBEDMWUIOQM%@&&%&W]% ASFEowTDIA
can be reducedFIG% 3R daii8BAAerathl: DM A tHroughNED MRS tae: flvcsted tostBie SAMARhce

in FIGS 2, 3%13@% '@?S%ﬁﬁﬁ@s %h%n&ﬁfoﬁnﬁ?o%%f%egﬁ)mlttﬁ% glﬁl%ﬁg}p}d

enbodi nent . he Si ze refera
necessar 193, | i mile Ehg PERPeR e imany aawmmd/@fremqlwrm apparews dartrerognize

the main Al A aTDMA fFwhichh fM@ldHD]BS O EHrd&l (AR tHelnubAKLSE reQUGIE uhiPblocks
ol ural ity of i FoPE aredpifiudinn naRLY Ch e 5w iR AR AL gty
Al updat e countDMgkeare au@:amma miterpicgtdisg, fndrvagd MPDSTdes of TBYA U EDMA2,
changed, the mebmay, mm cz&aetwm WG oha st Bed #tdiail hocﬁé‘m‘afn Axh?
TR0 ook oche TR o el B AL Ber g o
enbodi nent, a ammanstrcqmgnmshaﬁthtafm B e revatded Ala ﬁSt TDhMAGte., the

defined, and thgnODS is used as the main AT. As described above, the

TDDS i n(ggudes Iocatl on .information of TDMAs allocated to a
wri t e- onE¥di sc. EsTRRghrerprdedprbyin sirshblgcioed thevman Alde teorerding pesiem
TDMAS are al | oepioddeihagpaeatvredognzecBat tBé Sfal TODES FREOrdedGh Ue@Snd TDMA,

oo vant | o TEhOTRlad RErBEA LU A0l e b Hlodk ol A [ eREN

enbodi nent, a recor Ing a r eproduct ng appara
TDMVA i n whi ch e quﬁ@nnmyQ@rr@r@cb@mg@enmmwmgwen thabthe fionl TIRRS ridieeayded

\lm! t hblT%K/ﬁ tlh i a\mr_rd:mbmg% @ieermllelmr g&ewise @TDEJSt@ aﬁlléeor&dqa%sm{}au gh
| C 0 ar e oca e 0 W | once di sc an

e L e Bl PR, BRI e e sRE <O PRtey
be descri bed ithatdhs Andl TDDS tstm:on@dmn quurlih TOMAL e, tEODBM A4 Aagltif TDDSs
recorded in tr@e %bfaed\tﬁu@f thai ftgh oA m&@%ﬂﬂq@&aﬁm{& rthél%@ér?g#%h%

appar at us reco zes i.nal i's_recarded in
i.e., the 3 ucrwpiﬂrﬁwareﬁe@gwéhq*é@o@r&é@ bRy reeardgd o & dith BDY 166
the main Al A thb€DMesDr di ng and/ or  reproduci ng apparatus recogni zes

h h | T
) Tl e g i
the recording widgt o8 Pfﬂ|Tﬁ¥j3%1§6%}051361?%@6QWE@SJWWQ@@&@IWI%&:F in

TDDS i s recor delich TDDSs bt recbrddd\h thd m&in ,AIAhﬁld cebthlé@@Bﬁmey
TDDSs are rec Ire&)

t ot h
the recording angéileci 19 ‘ﬁé 1§1§ at Lgu&rdlgglgt tlﬁ}% et dgnggnz}r’gjég repﬁ;@x?mgﬁgpafr?t%l
TDDS i s recor ded T¢qf?g@.lz¢ atgqm m‘ﬁgmanqn of the TP ATiDNAdhe TAIAS f TDDSs

[66] According to the present embodiment, the size of the main AIA depends on the
number of TDMAs allocated to a write-once disc. That is, if N TDMAs exist in the
write-once disc, the main AIA includes at least (N-1) recording unit blocks.

[67] 1t is preferable, though not necessary, that a TDDS recorded as the main Al in the
main ATA is repeatedly recorded in one recording block. If the size of the TDDS is
equal to the size of one sector, 2K bytes, and if the size of the recording unit block is
64K bytes, one TDDS can be repeatedly recorded 32 times in one recording block. An
error correction format that enables error correction in sector units is disclosed in U.S.
Pat. No. 6,367,049. If one TDDS is repeatedly recorded 32 times in one recording unit
block of a 64 Kbyte size according to the error correction format disclosed in U.S. Pat.
No. 6,367,049, a possibility of successfully reproducing the TDDS can be highly



are recorded in first through fourth blocks of the main Al A, the
recordi ng and/or re- produci ng apparatus recogni zes that the final
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main AlA, a TDDS.is used as a sub Al, recor %
produci ng appdFfUGHeABRHENS KEeeH2es (it g}ﬂefaial FORAiERoerded M seqemssup
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[73] FIG. 8 illustrates a main AIA and a sub AIA according to an embodiment of the
present invention. A write-once disc according to the present embodiment is a disc in
which only a TDMADS is allocated to a data area when initialization to use the disc is
performed as shown in FIGS. 4A and 4B. The main AIA includes 4 recording unit
blocks. In the present embodiment, the TDMAS includes 35,000 blocks and is divided
into units of 4,000 blocks (except for one unit that contains only 3,000 blocks). That is,
the TDMAS includes 9 sub areas. Therefore, as described above, the sub AIA includes
8 recording unit blocks.
[74] When the write-once disc is initialized, or when a TDMALI is used, main Al is not
recorded in the main ATA. If a location where a final TDDS is recorded is changedto a
TDMAZ2, a recording and/or reproducing apparatus indicates that the final TDDS is



reproduci ng apparatus recognizes that a final TDDS is recorded in the
first sub TDVA, i.e., Sub TDVA 1. [72] If a TDDS is recorded only in
a first block of the sub AIA the recording and/or re- producing
apparatus recogni zes that the final TORS is recorded in a second sub
TDMVA, i.e., Sub TDVA 2. If TDDSs are recorded in first and second
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[81] According to the first embodiment, when a write-once disc in which main Al and
sub AT are recorded is loaded in a recording and/or reproducing apparatus, the
recording and/or reproducing apparatus accesses a main AIA. If information is not
recorded in the main ATA at all, the recording and/or reproducing apparatus determines
that a final TDDS is recorded in a TDMAL, or the write-once disc is a blank disc, and
accesses the TDMAL. If no data is recorded in the TDMAJ, the recording and/or te-
producing apparatus recognizes that the write-once disc is a blank disc and starts ini-
tialization for using the write-once disc. If data is recorded in the TDMAL, the
recording and/or reproducing apparatus obtains the final TDDS from the TDMAL.

[82] If data is recorded in the main AIA, the recording and/or reproducing apparatus
reproduces a TDDS by accessing a block in which the data is finally recorded. The



same as the TDMA3, a sub AlA included in the TDVA4 al so includes 3
recording unit blocks. [78] The TDMA5 is divided into units of 4,000
recording unit blocks (except for the one unit that contains only
3,000 recording unit blocks), and inclyydes 9 sub areas. Therefore,
as described above, a sub Al A included in the TDVAS includes 8
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r epr oduci ng ap}@@{r@gduﬁ accesses the sub AlA recognizes up to which
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be defined that the final TDDS is recorded in a TDMA1 when b4 through b7 are
'0000b', a TDMA2 when b4 through b7 are '0001b', a TDMA3 when b4 through b7 are
'0010b', a TDMA4 when b4 through b7 are '0100b", and a TDMAS when b4 through b7
are '1000b'.

[89] The second flag information is comprised of 4 bits, b0 through b3. The second flag
information in a case where the first flag information indicates the TDMAS, which is
divided into 5 sub areas, will now be described as an example. It can be defined that
the final TDDS is recorded in a first sub area when b0 through b3 are '0000b', a second
sub area when b0 through b3 are '00010b’, a third sub area when b0 through b3 are
'0010b', a fourth sub area when b0 through b3 are '0100b', and a fifth sub area when b0
trough b4 are '1000b",

[90] When the TDDS used as the Al is recorded, in order to increase a possibility of



[84] I1. The second enbodi ment [85] Unlike the first enbodinent, in

t he second enbodi nent, sub Al As are not allocated, and at |east one
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enbodi ment desmnibeedt ratxoviag blodesiawerich tha Al keretdiged That, teeedingmnt , in
e oo ﬁ@ﬁ%@?@éﬁgﬁ? W eilanl Bpfla A BER%QRG: Boll Wi O0fRaly PO
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be recorded i Ih@AIA only in a case such that a TDMA in which an updated TDDS is recorded is

changed, the TDDS may be different from the finally updated TDDS.

[95] In the embodiments described above, when a TDDS used as the Al is recorded, it is
preferable, though not necessary, that the TDDS be repeatedly recorded in one
recording block. If the size of the TDDS is equal to the size of one sector, 2K bytes,
and if the size of the recording unit block is 64K bytes, one TDDS can be repeatedly re
corded 32 times in one recording block. An error correction format that enables error
correction in sector units is disclosed in U.S. Pat. No. 6,367,049, If one TDDS is
repeatedly recorded 32 times in one recording unit block of a 64K byte size according
to the error correction format disclosed in U.S. Pat. No. 6,367,049, a possibility of suc-
cessfully reproducing the TDDS can be highly increased.

[96] FIG. 11 is a block diagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention. Referring to FIG. 11, the data
recording and/or reproducing apparatus includes a write/read unit 1, a controller 2, and



TDVA in which a previous TDDS is recorded, due to the TDVA being
full, the newy updated TDDS is recorded in one of the plurality of
TDMAs based on a using order. Also, the newy updated TDDS is
recorded in one recording block of thggsAlA as the Al. [94] A
reproduci ng apparatus in which the wite-once disc according to the
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TDDS can be ré}ﬁ'@é‘iﬁ? Eige bleck-cor ded 32 times in one recording bI ock. An
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units is discl
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byte size accd’t’l&hﬁi@aSﬂtYd‘ﬂﬂﬁétO@@ by thosbtkiléashin 81¢ ator mat d| sclosed in U S.
Pat. No.[160B67, OA&ho@hQQ'é\%lebibbﬂﬁﬁén@fofﬂié(bres%@tﬁﬁ\f'elﬂhbﬁ/héxf%%&gélﬁ)hlﬂgmﬁ he
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enbodi ment of mﬁesgnbcsiemcnnmthemde@artmge&bmtm plgnctlp‘led:dnﬁspllitpf thh énwetaticm,
recor ding and/t%scbﬁ@épﬂhi% ﬁ%ﬁﬁ&ﬁh%é@alhﬂ%&'ﬁ\‘éﬁe 1‘Oﬁlbﬂt§/ read unit 1,
a controller 2, and 16 a nenory 3. Under the control of the
controller 2, the wite/read unit 1 wites data on a wite-once disc
100 and reads the data recorded on the wite-once disc 100. The
wite- once disc 100 is a wite-once disc according to the first or
second enbodi nent. [97] The controller 2 controls the wite/read unit
1 towite main Al, sub AT, or Al according to the present invention
on the wite-once disc 100. [98] The controller 2
error-correction-encodes a TDDS used as the main AT, the sub A, or
the Al according to an error correction format that enables error
correction in sector wunits and controls the wite/read unit 1 to
repeatedly record the error- correction-encoded TDDS in a recording
unit block. An error correction format that



enabl es error correction in sector units is disclosed in U S. Pat.

No. 6,367,049. If the size of the TDDS is equal to the size of one
sector, 2K bytes, and if the size of the recording unit block is 64K
byt es, one TDDS can be repeatedly recorded 32 tinmes in one recording
bl ock. [99] The operations of the recardi ng and reproduci ng appar at us
and the reproducing apparatus fromthe descriptions of the first and
second enbodi nents descri bed above w1l be easily understood by
those skilled in the art. [100] Alt Holagimsa f ew enbodi nents of the
present invention have been shown and described, it would be

appreci ated by those skilled in the art that changes nmay be nmade in
this enbodinmenf wt SRaLd 1,064 spirit of
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in a defect nambgenght tangaapr dve deinition atrbead- compmisea addredshieformation .

write-once, dj sg when the wijte-, once. di is finaljzed. 2. The disc
of ¢l ai m THRAPES e ehRAr S 4 OTion ofiie (RRPEra ta iegreT e,
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uni t bl ocleled mepagrardt #ga Peovided iypdeadan areaH1 s Witerman disel whan thg write-
recordi ng,pppRakal fsLegording data on an infornmation storage nmedi um

conprising a plurality of tenporary di sc managenent areas and an
access information

2. The disc of claim 1, wherein the temporary disc definition structure is

repeatedly recorded in the unit blocks.

3. The disc of claim 1, wherein the temporary disc definition structure is

recorded in a unit block corresponding to the update area being changed.

4, A recording apparatus recording data on an information storage medium
comprising a plurality of temporary disc management areas and an access information
area comprising a plurality of unit blocks corresponding to the plurality of the temporary

disc management areas, the recording apparatus comprising:



area conprising a plurality of unit blocks corresponding to the
plurality of the tenporary disc managenent areas, the recording
apparatus conprising: 18 a recording unit to record the data on the
information storage nedium and a controller to control the
recording unit to record an updated tegporary di sc nanagenent
structure in at least one of the plurality of tenporary disc
managenent areas allocated on the information storage nedium and
record a tenposecyrdiigsmitde fécnid the dats on tigt infeemetiorattorhgamtdiomeandi t

bl ock of the £Iuga iH¥ oﬁrgﬁit bl gcks of the access information area
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in which gedipakly updated tenporary disc nanagenent structure is
recorded anong the plurality of the updated areas and the tenporary
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the temporary defect list.

5. The disc of claim 4, wherein the controller repeatedly records the

temporary disc definition structure in the unit blocks.

6. A reproducing apparatus reproducing data from an information storage
medium comprising a plurality of temporary disc management areas and an access
information area comprising a plurality of unit blocks corresponding to the plurality of
the temporary disc management areas, the reproducing apparatus comprising:

a reproducing unit to reproduce a temporary disc management structure stored in

at least one of the temporary disc management areas, the temporary disc management



a controller to control the reproducing unit to reproduce a tenporary
disc definition structure stored in the access information area, the
access information area conprising a plurality of unit blocks, and
to determine the tenporary disc nanagenent area in which a finally
updat ed tenporary di sc managenent strygture is stored, anong the
plurality of the tenporary di sc managenent areas, based on the unit
bl ock corresponding to the tenporary di sc nanagenent area in which
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t enpor ar yWRFR Eompivey EFakAN information @ thalrnarey éfRctdise t enporary disc
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rranagenent a eas are non-cqntiguous. 9. The apparatus of claim1,

wherei n atlURELQE t%@mgpr%emﬁmpameyt geas, P%??B@Pé]f‘%/“w leck epiregeanding
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the plurality of tefporary SC managenent areas |s ecord In"a
user dat alefingwnefructuieds siprsd;

wherein each of the plurality of unit blocks of the access information area is
recorded with the temporary disc definition structure when the temporary disc
management area corresponding to the unit block of the access information area is
recorded with the temporary disc management structure; and

wherein the temporary disc definition structure comprises address information
which allows the reproducing apparatus to find a location of the temporary disc

management area.

7. The disc of claim 6, wherein the controller controls the reproducing unit to

reproduce the temporary disc definition structure repeatedly recorded in the unit blocks.

8. The apparatus of claim 1, wherein the plurality of temporary disc

management areas are non-contiguous.

9. The apparatus of claim 1, wherein at least one of the plurality of
temporary disc management areas is recorded in a lead-in area of the disc, and at least
one of the plurality of temporary disc management areas is recorded in a user data area of

the disc.



