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

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

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

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;

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;



[13] FIGS. 3A and 3B are detailed structures of a
write-once disc having a double recording |ayer
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disc; and recording access information indicating an update area in which final updated
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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 from 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.
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controller controlling the wite/read unit to record
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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 (TDMA1), an access information
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the reproduci apparat ys determ hes, h nage the

v PR B SRRINE MRe SreEh i Gind TN WER K sebiiGted

I efithh Aglefatt Aangpeinent 4re4)rnd Alodatsitd theleadinainel Hid/drhke lead-out

| ead-out area. If an anount of in formati on recorded

i n?he | ead4n area and/or the |ead-out area is |arge,

oI eWHel{Bhé 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 from the defect management area by
storing only final meaningful information among TDFLs and TDDs, which are
updated and recorded several times, in the DMA.

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



taken to prepare recording or reproducing after the
write-once disc is |oaded. Therefore, the TDMS is

waoz@d/oezand t he TDMS generated7whil e data i s reRPCI/EBA008/003378
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or reproduced frcmthe wite-once disc is recorded in
the TDVMA, which is separated frcm a defect managenent
area, and allocated to the |l eadin area and/or the

| eaatouding tor ameembosiirhentpé thetpresenk inventiomce disc i s

recoratn i ie” Riindiefs d Iy U asdliyl Bind Sy he soare area 4

si method of revbolingbseo datadn theustrodatpuarek includes a thrtinuous recording

wite-once di,sc is possible.,by al]ow ng t recordin

or 1Pd%, 43 BB Bhde Thtbsd dofa'ts Photdhe o GRictiiin se-
[ nilfllwngially" ?fthé E:Ol’itilmfb&T ﬂfél?lﬁﬁg wodeagd TRdondy ﬁﬁthbyarﬁlh@d re¢t@ding
on i_na ni ul .jnformatiop. anongTDFLs .and T .
whibg. Zoge @3@&08319 Ghgdicatedinifs ip @E\?grvarlgﬁtwe&ftq Feepiqing is
DMperfdrhdll. FI G 5 illustrates a process of recording

data in a user data area_and a spare areaaccqrdin

{
an efsenrBgappiratus sresthe yeeridatadA oD qnd Aprifiey @%?th%gthe user
t 0gdth fas mormAlly BEinGRGi®sh SrEadiss hﬁéjlzgeg 1g@fleﬁrﬂted %o @ . If a portion

"
I ndi cat es the}lls are area. A netho recordi ng user
dainawhigh theedefess hasthpen genasated irciound sheapertion isrdesiggated as a defect

regas qlen Qlefé‘éga@l.gﬁngo Ehd &Eg@gﬁg{/a%g%fgﬂis%wﬁ%g the %Fﬁd#%%{lﬁ‘ceh has

data i s’recorded cdntinu se quentia

cobeenrriten indrodedeat ¢ 1 nodee space aramdopprgion in whishrtherdsemdata that
regcordil . e .
SRR LA b OFBHE I ARt Scorin
[ 4&pafatusewnted ihegusapqdieas at the zond @and tvhefiessehetbiatthe user data has

one and rifie ther the . dat a..h .. )
7 ot bR o erd e lanigtfond n 681 R0 1Es mortgn in which
I nthe @efect 15 )generhied @ foahd, thporfiomiy dddignbred deh defech@dsa, i.e., defect

be nerated is fqund, the_ portion, is signate .

B0 A TR bk bgtyse M faatnonaing e aietaet 15 ibpatedg Alvo, in zone
ap@arsaddisct #9whd h 8gbstififfe #3 Bfe géatated i e @R Sa BEF8H area does not
witten in the defect in the spare area. A portion

#1, ,
i nexipfisnee portipnan whicha defget haa begoaaneried is apt fornd ne
def eqf affdnd Sf 4 RYSrkirepetation 31 iEftedicRid ikt fh@tﬁ%ﬁﬁta i§Reitten and

recordi ng apparatus wites the user data in the zone
( r yerifred, thet isf if egisqinushesrantefiret butéon, onifacdoading of theluser data

be i . ot . . i .
P eRMHcl'd 8 B i RIS HER InORRGHA okind e -

f ofommtationiwelapask toithndafect did sanghthe defecis#2a antkthe clefeat #3) which are

i.e.. .defect #2. .Likew se, sulhsty t.ut.e

c o e BB i 1 AE 8PS0 By BHEG)  wA sq A TDFL 1. Al a
z omenagementeftiacturd® rmmcga the UMFIL # U isewdiflerpinghg DM A e d TDDS #1.

I n.zone ((t a def.ect area, does .nof. exis ince.a

boT B o, efioR e ot Sl SSERARSt R Beofiof 8F i user or a

f Oa%s_ﬂ'ed [‘eﬁ:ﬁ}c}iﬁé Wafkhhﬂﬂleqfresgmf @audithé, @e ﬁio@fdéﬁ)gloﬁgl'at:i(ﬁl indicates a
predicted after the user datg is witten and verified, .

£ hBATIQASTTay phgn thepiig @Bediscys legded Fnes fecdpding worl of prodétermined
I emPoretaiin Rfpetfofinsb R whki te write-once disc is unloaded from the recording

apparatus.

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



all ocated to a recording operation is finished, the
recordi ng apparatus wites in formation related to the

wa@ledosme23fdl, and the defect #28 and the defect PGI/KRR20081003378
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are defect areas generated in the zones (r) through

(r) , inthe TDVA as a TDFL #1. Al so, a managenent
structure to manage the TDFL #1 is witten in the TDVA
asthg raqobding vperdtien #2emisdiha gecopding appamatiis waitesanfiorroation related to

derh%r g} '3?&94 Qﬁq(tﬁg fiél% ﬁ#“s‘ mCEHe tM a n%g g'?jFLo 2. ?%lgtg%irﬁa‘flggement

recor presen
r estarctire Qp myreaga thedFDFh d*QasaWaﬁemumhe TRMArasm TDRS #2he

Wit ce di i oade nd a,re
o el SPRTR IR BHERREr Ve Sapbaed] TIAMARad S areas are
W allezardce thél witteloficaldibq AteTDM Aandhpareesis drenlg;ed ina pre-

appar at, us 471 When the wite- oncedsc s. |l a
ag ?tﬁﬂmaedr%b%fr ﬁ?rrfgaag r Whenyp data vaite path app l%teéﬁw%eﬂnce disc

C oRgliif dg floible fBrdiMLRYEH showh MHICE.I 1R ah ®pposie @A ck §ath i.e., a path
teste and t he user data.is witten on the basis

t hwhergglatais sqgopded From a fisst inngr aga of the Sirsfirpeprding layer bﬂ to a first

#Zoutralhﬁeé'%e ¢t Redopding léyE?DO il £ 988fd {rinkr hifdh aysﬁa sééand
in the sanemanner as recordi ng operation #1, and

defeé@ndlmgzllam Idetpagecars] outerugnasafit @%Q@orn&hrecamgalayer L1, data in the

oo 5y 8508 IER Sy MASOLE SECEGHAR L0 Whon
i nﬁrst spare aga kscfullt @stcond spase areh.acthird 4para dreahanddefouth spEe area

in T% TDFL #2. Al so, a managenent structure
allerrglg%de %§dI%FL #2 is witten in the TDVMA as a TDDS

#2 Lﬂ&})&llsﬁstlmﬁd)MSImreEbﬂSd fiznrt the QIDMIAZ of tieefirstarecording layer LO.

G I e

usm@ sédond ifieg aftAlof the S’é@@hdl’@dﬁﬂmgﬁ@ier EXaWHea theVTIPM AR is full, a

2 woubrcsied SPReS eagied b oMhbRRSAE ©'affor Bla i of e

OPHfad tdc@rcﬁﬁgﬁﬁkerrlﬁi It tHe- pﬁ‘esen?elﬂ%dﬁné’m €the TIMIA 1 iafid the TDMA?2
recorded froma first inner area of the first

r etliicated do theyaner jargag of thejrpeardipg dayiersgre grefgrradifer thevgite-once disc.
r eggiveiedthk mAks%ﬂgc@e@ﬁ’)QH@ Hath BRES nﬁff 88 oPfmay 6t be allocated by

second record I nNg Iayer to a second outer area
t hesdleation®f thecused |T|hgre|f@ryewhqg the JRMAB alledateddp aheemmr@ei@as of the

i s
| SrckBH R BT, i THVABANGARAG o dehd frchd drduged.
a se®dred asfpml ep@t@aTDM& iniwrdtespand R2Mazlloaatad to 4 dala tma a write-
7 DR 8 o Radd” B el SR AT reitaleg 5 ¥e & Fuink Mparatus,
| a¥he recQ@diniwppatane niish/Bbtainsthé final, updated TN S do UdaBe wsite-once
din the e se d.,n
Sy S TS aftondeiih s, EEMA SngRBRNG me B pesa, and a
[ |Sc|11"§¢l Hhved éanﬁﬁuﬂe&og.iﬁ)mge chct DiBthe TS Q% ga_‘edrdeﬂ iri the TDNMA3allocated
allocated to a first data area o irst recor
| alpdpe E@aﬁwaﬂﬁ@r e diss frive ReergssT %Ifﬂﬁéel Fofpd | ﬁa‘rbﬁ’gs
TDWO 3biveaas prdblen, tari%I'Ath @épa@it@l?saﬂ@f:atécr‘ﬁ) d Fre@dtélinised location of

| ayers are preferred or the wife-once disc.
e write-once disc in the present invention. Access information (AI) is recorded in the

ATA. The Al indicates a location where update information such as the TDMS is

recorded.
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



However, the TDMA(s) allocated to the data areas may
be or may not be allocated by a selection of the user.

wabeseésse, when the TDMAs al bocated to the i NPET/KR2@®AH03378
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of the recording layers are full, the TDMAs al | ocat ed
to the data areas are used. [50] When a final updated
TDMS is witten in a TDVA allocated to a data area, a
wr area gnwhic ithecupdatelinfosaetean is sgngrdedds valledanaipdate dreacln the present

R0 b A0SR LRSI B

thepdmaareamrth@TDiMsA Hovvever, t he TDVB |s recorded in

L e AP BEES7 hSplE R Bt e PGl tocsca

t he alpbifetadninsibedion@f tﬁkﬁleﬁkﬁh&mﬁf ¢ranUiddr |ardahA1£l the size of the
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i§ peter %ﬁ HUEROt NERCSARTAY @T%%&yrwgmaw lmé&ff@
a t&:@ﬂ@a & fhe A Axﬂ%tAMpd@fe dolift sfﬁdehﬁtakélﬂ@nghr%@ obtain the Al if the
resent invention. Access_infornmation (Alw?lr is recorded

|n51?%%ft}-‘\FAIA?F@fgﬂquﬁd’ih€81ﬂt¥é’ Alps g allogatgfher e updat e
i nf ofRtd Q7 (ﬁthcsl@ruéﬁlré mcz%ﬂoﬁﬁtﬁm&i%co{ uﬁ{ #Rt

the update information indicates information that a

r e@@b@dﬂﬁgﬂtaﬁ dheopreseat ppwerfinn. e Ad show insFltd Stillpsvatagihe EDMSs as
ﬂlrh%‘?e (Wﬁ%ﬁ&l q‘i‘ﬁ\ﬁﬁg laS ﬁ%da{ﬂe 2ad, &f&lmgrﬁ@@ﬁ%ge H3€ having
e-once oade or

iséis : |ntoterecor|ngan
re@d@dmlcrmgr@;g)layatstswnmﬁ‘lﬁ 3anarea in which the

u pd ak@ﬁenﬁ‘{ trorﬁh' 8” | &I h %ﬁglr ﬁiglqlflés dgﬁjtﬂ%} ﬂ(ﬁgaq}n% that the

presen resenta
u pﬂﬂlbwmgldm msthe Ah and alt Aé updAEScouann slh(a;vmg an apdmie adunt ef the Al

P o n A Wyl AddipCriber b TRMPS ABRNRA I kmgp iy, in-

al f(ﬁﬁﬁi(ﬁﬂiﬂﬂl@aﬁmgﬂi TOM A linrivhid d ek TDDS Bireddided, @@dlinformation

g: g {})Cgt%g{%rqggf eﬁ@(‘f&% E‘P?I} ?BNFA iqclag&bt grnéltloAn Im%ty include in-

M firfhdn g 8 aRiEDA Bégni Eésﬁ‘ﬁ&{ SRIchnl dhdindSotitidn @a@hﬂTBMA or in-
update_count since 1.t takes | onger to obtain the Al

t hiorsation igdicating aboginning gy epekingyposgion apd Ahe sige @ﬁeaAh /I?MA Since
ar @eAHINS fchifltes B%ﬁinté% nq'z’hceﬁuﬂgsa BediRhdf %Q:BH‘@@(BB&H@WDFL the Al

access information (A according to a first

enipslidapinforgatien mdmaésgme TIMenim; witich thedinal THRS /A r¢qerded.
'T'{DSASWI&%A é %&J{ﬁfcg sk Q@c&aé{gﬁg Aﬂ&‘éﬁ{ ﬁvéﬂfoﬂrlgrﬁiah@(pmto a disc

ate areas he wite-o
di dizveh thei dlg: @Wmab Iraogmze adIDMAl layvehlclsdn L TlhDShsGec@ded by

(;JCFSRSE Ifgga{nr Aﬂg alreadY ﬁch(t)w? Il] ca 1%Ire add‘3 obtI Hl(élgt thal up({]aﬁé% Al and

| den i ng oW ng
AI olataiak adﬁnaATDHﬂjﬁUa thm’ﬂDMﬁHhmnmwammdmtemn@mbtmﬁ the final

"Rt o o b AR B Ao e e K T Ruousty
| nﬂab@@ltad ixgtha ATBNA thecotfinGbusaeddrdia mbdPand ther Aogiddetount is
and, i.nformation indicating |ocations of the TDVAs.

| ocation informati on may include in

According to an embodiment of the present invention, to minimize the Al update
count, the Al is updated whenever the TDMA in which the final TDDS is recorded is
changed. Also, when information indicating the number 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



formation indicating a beginning position and an
endi ng position of each TDVA or in formation
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of each TDMA. Snce the TDDS includes a pointer
indicating a | ocation of a correspondi ng TDFL, the Al
i ncludes information indicating the TDMA in which the
fireabrde®BE i s recorded. [57] Wen a wite-once disc

accog g&@gl { ehtg)%a@ﬁ *}‘écgdhttmh@d’ %ltefzg@gh %ftérgﬁg\gw Rvéh if in-

di sc driVve, rrve c
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oA T8 e A B R B it
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in.the A it ef er abl e, not necessary, that.

A 4318 re&sff@rlﬁfr&@fsi G i SRR S afeck RGNS Tethod since a

C Odlifffiefdhioe! §x1§t€ %@fvﬁﬁeﬁﬂn RFR ol Bbtafied AomkBe dhtd récdiddd dréa and an RF
m ni mzed, [58] According to an enbodi ment of the

pr B8R oblained fram the dei3 nenrfeeArded #62-Al update count, the
Al i pry pﬁl@%‘%ﬂta"meﬁﬂ@éf Abﬁ:%% to'h é@@b&{‘eﬂl&?dnﬁéﬂl@f the present

TDDS is recorded i s chan en informati on

i niivertiann dhe A shew by FI6H %Tmméesanﬁomtw@éatméocauons of all

of "PRLSHR) R G T TDREAM AR iy TR fod8orded

uptHawedervthe Alshown/imTBIdA ' igclatlesoiofarmatiar intlivating a location of a
lcﬂ'gﬁé}g%tlﬂ %ﬁ]sc%l%dfﬂca?fl“?%gr %e ?&%&‘%ﬁ%ﬂ %‘h% nth) g%ca‘tlﬁg the location of

era necessa
t htht ’ItDMAsiarvﬂﬂcth ths fmab’EBDSdls yecoated cde He terprepsempd aeari address of a

Bt Rl Bt AT RTE o hertIBUE §rf agitng bR oy physical

gr aactcfmg afdst clas'teﬂoﬂ thsvn f[l])l\gm Hatvevrfi it milll bcsttmdltgstao%I b}a those of
et e i.C final TDDS. i ecorded i )
o iTREY ﬁ}aaﬂ Eatmaﬂogs s?solrlﬁlge lgsfasa of rroresspig; the, in-

I efrakits ﬁﬂlcﬁtﬁl@ﬂl@%&u@ﬁﬁf @ ITONIA if S@kictpthk Pmat TDDSI ifirecorded
which the final TDDS is recorded by recogni zi

bofakpe Fadebersimwithoy depatipg fgmthe spikhandsscapg gfg the present

Nopvemsd ded area using a track junp nethod since a
di fference exists between an RF signal obtained from

t he HHEE.S isadbradtuctireel Ahercardimgtos Gird embodmenteof the prasent
t hﬁlvgl‘fﬁ(ﬂl. Tﬁ? aiﬁ g&ﬁ&ﬁ% éﬁ' HRPAT glﬁ)gs]n 15??5. % réolge 1cqjalroaa <¥ata structure

structurée o accor to a sec

t hef apTBQfSn Thatris,éhe THRS 1T|ueedﬁas tbma%mviﬂlnuuﬂ'é@m@ 1 sephnatbeckita

i nf.or [ cat | t 1 QNS 10f aI

AR bBfhe AT 8 PSR R L o PR R Rigeing o

r eloattechf aFERIAeT, Wlnbh a/ﬁna]s'ﬂDElS iB recEﬂEin nilst bn:dtddﬂdsso the TDDS.

OB 20 LSBT RS Py aﬂ%gep%ﬁ? plen

| om@tntivn. The e st'fﬁIMﬁ‘reldﬂ chAIJih(MiﬂanIGaQ ishidEMticabto a data structure
ot DS degiriog e i cEOUER. BPweHa: HHsR e iy

ad&hﬁ&ﬁm@ﬁt aflhg irficaBhY 8116ction 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
TDMA2 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



sector of a last cluster of the TDVA. However, it wll
be understood by those of ordinary skill in the art

W@ b@s/0g2306 ous changes in the nethod of represePCT/K§2004003378
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in formation indicating the |ocation of the TDVA in
which the final TDDS is recorded may be made therein
W t hout departing frcmthe spirit and scope of the
pr@8eoib.i nvent i on. [61] FTG 8 is a data structure of

f o fiep ity bPTBMAL HbaIE RS inT e Bhoel dife BCBRAE 1 the present
ot o e s i

b ckelore Pt a6 e TGl Progh TDRAR B Gl enSee B RE RRAMA the one
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Pelaster gachaf th sndibe TEMAS clidendnod eigstetseand the TDMAS
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g e 1o bidpérs Rheaifte THMANTEN 20486 chib @R, IinCBitfe TOMA

TR videduinta il Meswn i, TODESHister it 0d 30 it upiits the entire
b5 . - hQl. eser 9] exanple, it
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3 | ur, al | ocat ed the .

L ietergg g RS iy W Wﬂé%@%f@%ﬂ%ﬁqeﬁ@ﬁﬁ%ﬁ TDMA3.
ar Ho%eWrl WHa ke ¥izd o8 ﬁleUTDm RIeySlafpl, R catbfaRe b 86T tHhd @ seek the
direction. Therefore, considerin phyS| cally plural

TOMRMAZ ingprderctg,pbigin the final BRS. Therefie te sple it pipblem, a concept
T%ﬁh@ @ﬁuﬁ?TMQ@ééchﬁécpab%vE’ {sUfsgd. 'Tﬂé e df 'eﬁ&lpﬁhua_lmA can be

[64] FIG 10 is a data structure obtained by divid

ng
anthesamne as showm indilG. 1. flayrexes, the sire ofi qach HirtugBDUAMA FSdrot limited
ex%‘m&ﬁresé ehﬁ‘édﬁ‘i’fwhfe once di sc having a doubl e

record ayer en the TDMAs are used in the order
of tWhe flélbmﬂmg aﬂdéorTEpmducmg@pﬁ@mxadlvtdhEth"ém TIOMA int@the

of t he T iMncl u

28‘5@ ]It sftj‘élplslal eac oafndtuﬁe %ﬁ %Vll% mn Wcinsh the
i nfihal DY ﬁ)ﬂﬁcmﬂed;tseilangednﬂa(ﬂh!f tH'eDﬂM snrmmmdmoﬁiﬁﬁgto the first
cluste the entire T 0480, cl ust er
C HE Tt BBt g e SRy S AT actbrding to
10 pedsunt ediibodithdrs., Hewe 9 ABe Al Uﬁflﬁrpréi;@hﬁ einbddhﬁerﬂ: midludes in-
TDJ’VA Ct?o% 1?1 cgtlu\l/gI E(lj slgtuﬂBMA:gin v%lgﬁ’ch ?he f1 nal \lerﬁéJ 18 recor ed or in-

formation indicating a location of the virtual TDMA in which the final TDDS is

recorded.

-

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

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.



[65] If the size of the TDVMA3 anongt he TDVAI t hrough
the TDMAS allocated to the wite-once disc is very

wo 20080¢623ad i f a final TDDS i® recorded in t hePTDKR3004803378
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recordi ng and/ or reproduci ng apparatus recogni zes the
fact that the final TDDS is recorded in the TDVA3

fromAl and obtains the final TDDS by seeking the

TDAAA AHwending tothepresént insientiorots allpeatqDionBe witesarop disc 100.

280 [ oy S50 P ot v

t ha poqmbnhxh wihicha defent emenefatetdﬁry wiritingiddta iﬁmﬂédetekmmd tnitd and
e of e

abov Th Vi r T an be
£ heerthuind HERGiR e e Onuben by Whert ¥eG R plherated by
eawhtmg ahdlﬁénf?ﬁlg’l‘hsﬁﬁdaﬁa)in dagm&eﬁﬂlﬁglaopdmlqmnﬁgte Bénerates a defect list
msnt 6 Terecor I.ng.a or reproduc
B‘P‘{? dgﬁe&t fIges Qrigtias @ﬁ%ﬁ&ﬂ% fesuleh ét%ffsl}h%g?wted defect
Oflétlﬁfhé&h AReks Y dfﬂ@feédls)fd"@fa)@ Hé phuvdity of def
TDRAAll n V\Ih?%% fi :af@“ﬁ%%tg IS reC(I)rdedrlst cﬁ tyo elect

Ealifs #ran ypdatearen dlocpfed to e witeanes dige 1A, t-aea ] W@A as a TDFL,

N RURRNEOWTES a @ﬁl@@'fdﬁ%ﬁ 19@%&%@&%&%%% eheADMA. During
structure of the Al accord| ng to the present

endisdiceRIding apetetipnya varify after writerwrk py perovmed gbleast ppeg, and

AR RO bRy ety OGP ater i
i neodkaits itexgp(uanilorcsa:tred)m tbé mejrory/ B as a IDFEDWhenrthewvrscotdingheperation

fi ﬁﬁilshesDB? oﬁtr&l?e?% ga?d‘l thé '?ﬁl"L ko%d Pn]thé l}ezté)p)% g,cpg*(r)]vides the TDFL

par at’us accor
e ntmaﬂe mmds/reaﬂ uhin é mcbannhndsrlhe writ@read [ufB]l tBefréte therfDFD in the

rd| ar s includes a wite/read
ﬁ)l\'}l‘&ag g‘?ﬁjtrtf’g]i? e%’ ﬁi‘?cibﬁermry 3. The wite/read
u ni t Whewdataganfisttbe ré¢orded/dn the wai€enddi st 11100m§1 mibré, @A Gthen a user

the recorded data to verify whet her a fect exists.in
t hdoes doberug toyRyite éa{am % aé%e@@&mﬁgnfeo (whea the waleqnee disc 100 is

I n’ﬁﬁ‘élizle@ﬁ theScontrbR&G 3 Wiltek ehd TOFWahd BreCIOBS déc®edelQR the TDMA in a
the controller 2 uses a

[69 nage the defect
aﬂ?‘taé‘?d'twﬂil‘l%{ﬂ%nﬁ%élséf 10Qet ecting a portion in

Wh' C‘?’h@c&ﬁfo@l@f 2 bSntBROBE A REr 0N uifid It ﬂo%t@%taﬁt Han 2 data structure
predetermned units and verifying the recorded

Theccorhng t9l the pregens h@‘cqngowilé‘xaélsmﬁ@@ntsoléﬂr@ cg)eﬁ@ls alntewnwread unit
wWr |

opoi At Ebdod B IRor BRI, L, £REMS BRRIGTORL or s
whEP®Sdiefame tof arplwrshtynf spdas achealldeatcld ite glervemgbnee d1sc 100 and
ngvr fou (%?epl ul?lgr al%ﬁ\dal feeg tbelvlvré P)n(t:eh 86 T \Evﬁen 1t is necessary to
plupchkeﬂhyﬁdf defect lists in an update area all ocat ed

to the i t.e-.once..di 100,.i.e., a T as a, TDFL, .

and PR SETPRunE A apenaine i a@eﬁt%h%r’%% fyggtion will now
TDbd_ddsbribdiEin Hobdil. onRHé baxis Gfithe K@i iof theGpédraing @Pparatus described

verl%y after wite work is perfornmed at | east once,
antp Emmonl y, several times. A defect |ist obtained by

per f pIa 1Dgs b MR wéBAr {Is@htRY a Webildthg method according to an embodiment

of the present invention.

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.

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



work is tenporarily stored in the menory 3 as a TDFL.

When the recording operation finishes, the controller
WQ@2008a6230¢ he TDFL stored in ttse menory 3, provPCBEERRV4/003378

TDFL to the wite/read unit 1, and caranands the

wite/read unit 1 to wite the TDFL in the TDVA

allocated to the wite-once disc 100. [70] Wen data

c areaotdinigeopesstionde dperatioth €3.vin theepresepeerabadimggOthe iyformation to be

gnglgc}ate%rinwagtgs Z2THMS. \?\9\%@ t%lgﬁplqg% E&le}a(%ed’wﬂjaelt 'glgﬂ%% t%rgporarily

a area any nore e wite-once
f i statedae the, mé¢rthary Goatd whérethe 2ecmdihg sperhonliDFinishiad, théreontroller 2

o oo SPET ot s rierbyy tHnS eSS BBE G B Gread unic 1

t hendhé tweité/ead unftilt wites the\TDFle irlodecoftagplinalityeofdpidate areas

structure accordi ng t.o e. present _invention. That .is,

¢ nidlccaten o Heatrits onch dive, | Al infppeiation 25, e pifpent grbgdment, the
W hhdtddresl giderates aebMpdat e i nformation, i.e., a TDVS
including a TDFL or a TDDS,in one of a pluraljty of

[76] updatBe gonssoller? defermines Waetherangiher eecerding Qpesationsaisyig operation

W if Gl RORbtheftecb iR optrflichl dxRE@bBE atidhst NethiWulsh §7 ARCRpeated.
disc_100 when it is necessary to update the Alg. [ 72] R )
[77] et hB@nether eeoidingreperationdosy Bptregist. sheepnirofec? defernipgs whether it
or ; : . : . Ol
P TRkt A UAE A Spchitlin . FRE pLCAEH! priboEhh, witha TDMA
dewmcwhible d fiabbUPMY 28] infpiacticulap aifmahTPDSis enorded is changed, when a

Ol : Ui . : . -
erfBiT RN e B b R RE A 1R ot vt
wr TDM A icéhadgest; tHeOAN is sipatedled i nt o t he recordi ng

apparat cntnt:)llsthewr

781 Ghre T Qe 2 SO ne Rt i BayB i phicEBRg an update
\(/j\/f arkg imﬁigh gifnnabl;]plﬁfbdl itf’ﬂfoﬁﬁﬁf@tih Edﬂ:oﬂdgd a{n@lgé a bluralRy of update areas
efer e et her. 1 nf or lon to be upaateqd | . .
getfeih Latgast 011%%50@118%?%@ i 145 vt epqerdjsc;f0gp operation 81.
W Tt iepréfirkble, Wik fibk rieSestfry| Bahe sahe AEaSepdafsay fiebided in the event
oner ecordi ng operation in operation 73. I n the present

enﬁb%%ﬁg?nefﬁ%diqﬁl%ﬁ?ﬁfqeé o be updated indicates a
[79] TDVBAsWB&RibED SboVeMP ATSndieRfipat l%gatis(ﬁlhﬁ Wg@m\}ﬁd firal |,']TDMS is recorded

temporarily stored in the menory 3, an en the )
r elsaecdirdgyl ippardy) ofithe writg-once dis¢, 100hwherohe maite-erceadisc 100 is

re : ' : j t :
R AnF Skl AR QL Y0 v
1 apparates arithe pFiducingapparafus samphceesd 4 figal FIDIDH dateequickly and
ar eas allocated to the wite-once disc 100 in

casily.. .
opera¥| on 75. In the present enbodi nment, the update
[80] ar eaAnmapparatus $nat sH&M. fof Tepfodibmgabetveicd-dnee didc 100 including an

oA i O R R BB AL Sy e

exfoxhé recoffiligippanfus/shovirie FOb. 717 Howeves pigaé fds 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 from the final Al. Operations of the

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



[77] If another recording operation does not exist,
the controller 2 determ nes whether it is necessary to

wWapwane23sd in operation 79. It the present enbRdi/RKBRG04/003378

[81]

[82]

when a TDVA in which a final TDMS5, and in particular a
final TDDS, is recorded is changed, when a new TDMA is

al |l ocated, or when information indicating a |ocation_

of thase skxllest inrile a'rDmni the désariptéan ofithe waite oree dipdd08 dncluding the
the wite/read unit 1

toﬁ%?ngﬂgﬂg&%?ﬁ$ gﬂ£§§%§update area in which

f i nalf theeaiteshce diso rlﬂﬁus oblank dise ehiahed naninitgdizel, datalis hot

of update ar i.n ALAat,. | east which.,is.

al 1EBER B PR o Ging ppbp B efomPuinliitifiomo ws te

| t wiise-giice dise 400 sWhbw ﬂlemﬁtebﬁﬁﬁﬁwl(}(} is ﬁlﬁiﬁﬁ]izteﬁﬁﬁlsaﬁl? h#&\ling a data
is re eatedl%‘recorded [ eve a%‘grror [ i
getTBIcHre ACGRding Lo Yasiays § entswﬂg?i 8 g‘eqveawca{s'a@én a first

i T re®brdi ]@@@kﬁmﬁyﬁ@cation in which a final TDMS is
recorded is recorded in an Al A of the wite-once disc

100, Altheveh miewgmbedipenteotthg resors inventign have begp shewn and

I eGQLAL&) i1 ARARAN BE HSprotiad b§ Ft’dd%@ WG58 11191199 aft a4 ShARS fhay be made
the recording apparatus or the reproduci ng appar at us

caif theseesmpodmentrayithupibdepasties fomndhe prinpiriesanst spirit of gy invention,
o SO i B AR PR SRR R

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 reproducing apparatus,
a reader is included instead of the wite/read unit 1.
When the wite-once disc 100 including the AlAin
which the Al is recorded, is |oaded into the
reproduci ng apparatus, the reproduci ng appar at us

det erm nes whether the wite-once disc 100 is
finalized by accessing a DVA and determ ni ng whet her
data is recorded in the DMA. If the wite-once disc
100 is not finalized, the reproduci ng apparatus
accesses the AIA and obtains final Al. The recording
apparatus or the reproduci ng apparatus recogni zes the
TDVA in which the final TDDS is recorded fromthe
final Al. Operations of the reproduci ng apparatus
according to the present invention can be easily
under st ood bythose skilled in the art fromthe
description of the wite-once disc 100 including the
Al A and the recordi ng apparatus therefor. [81] If the
write-once disc 100 is a blank disc which is not
initialized, data is not recorded in the AIA at all
The recordi ng apparatus perfornms initialization to use
the wite-once disc 100. Wien the wite-once disc 100
is initialized, first Al having a data structure
according to various enbodi nents as descri bed above is
recorded in a first recording cluster of the AlA



[82] Although a few enbodi nents of the present
i nventi on have been shown and described, it would be

wa@p@seeases ed by those skilledisn the art that BCEE§e®4/003378

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[13]

may be made in these enbodi nents w thout departing
frcmthe principles and spirit of the invention, the
scope of which is defined in the clains and their

equi val ents. Claims [1] L{(Agmmnise- once di sc having at

| east one recording |layer, the disc conprising: a

pl ur al 1.tA woitc-ompdalise havmgaat leastwdne cécopdiag &yer, thendisc comprising:

updated jnfornmatipon i s recarded; ,and.at, | east .one . .
access® P AL vRfteamges 1p ATIh PhdctFmiRedpdaied information is
I nf or netbrded;(afd) i s recorded, the Al indicating an

update area in which final updated.information js . )
r ecor d¥deasf 9 acCespBIOBTRON e (Al n Whighdcesss infgEmagion (AI) is

i ncl udRgokd, | tRAAT ifdiitiak ah DBdAE Hedlih WhichffilaPGRiatdih R ation is
or information indicating |ocations of the at | east

one ofreeprdedi urality of update areas. [3] 3. The disc

of cl ap Mg g il 1t Rferel] BE ')ﬁ%&ﬂdés%@ 18 dnR Of tHeSlurality of
| ocations of the at least one of the plurality of

updat eupdatesaregsrylinformatipniadjraimglocations of tha atleast gne of the

endi ngﬂ%@g%‘%ea@%%h update area. [4] 4. The disc

of cla n e information indicating the
| ocat i Brikhedfisctdfelann 2, wheteimthe ifbrivdtion phdicainigttiye okations of the at

updat e,_ar.eas cl ud a.cbegi.nni ng. ition.and a sj.ze
of eack 1 GG PE S Uiy Ay uBdac ittty » Bk Bositi6Fand an
wher ei endigepositioarofehctoupdardareat i ng t he | ocati ons of

the at leasi one. of .th L ur al. i f updat e eas ..

el ol tran 2 Bt b odriondR iRt iaigns of the a
area. [eddt ofie ofl the plirakty@f upd:at Bieds inchech Be%ﬂﬁné\boéiﬁon and a size
updat ed on‘gy when the update area, in which the final

updat ef §26R YPHAkE AR i s recorded, is changed. [7] 7.

The di $crifdis 6Fichimg 2, Whefedi the ikfBridition $ndiedmeRe RSO of the at
new update area i s added. 5*8‘] 8. The disc or claim 2,
gArcah

wher ei lgagtigae af theplyrplityraf yp includes,apending,position and a size of

I ndi calj-AQplikie afacati ons of the at |east one of the
e 8? updegte areas is changed. [9] 9. The disc

bt CI 26 10, disoicbim It waomin ths Alap sedatel aply wiben thecsosite area,in
o a rashl oy fiselln & Sldtdy, SUBREA, | 0° #
final Upkdetdst dficlanPawherein the Addoupkated when a new update area is
added.
8. The disc of claim 2, wherein the Al is updated when the information
indicating the locations of the at least one of the plurality of update areas is
changed.
9. The disc of claim 1, wherein the Al is repeatedly recorded in the AIA.
10. The disc of claim 1, wherein the Al is a flag indicating the update area in
which the final updated information is recorded.
11. The disc of claim 1, wherein the plurality of update areas are physical areas.
12. The disc of claim 1, wherein the plurality of update areas are obtained by
logically dividing a plurality of physical areas.
13. The disc of claim 1, wherein the predetermined updated information is a

temporary disc defect structure (TDDS), and the update area is a temporary disc



[11] 11. The disc of claim1, wherein the plurality of
update areas are physical areas. [12] 12. The disc of

W@ R@sM%2B96 wherei n the pluralitey of update ar eaBCEHK®&2004/003378

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

obtained by logically dividing a plurality of physical
areas. [13] 13. The disc of claim1l1l, wherein the

predeterm ned updated information is a tenporary disc

def ect menagawentrasey (IDDEN). and t he update area is a

t enpor [ g . . .

i se. o g e PrOREETE Bh B ffe bbbk Ak} 4 Wi dilE disc having o
Wi t e- oingle ratiosding layenigpcladsigragead-inewsa; adatg akeay end a lead-out area,

i ncl udi ng,a |ead4n a dat rea,,.and a |l.ead-out

area. UNEE ey ope ALK W aocaied To the Jidin Afea pr e Ipadout area.

| eadi Nn15IThe disc dof lekirh @ adhérein thé daite-drlc]distSs a White-ocealisefhaving a
cl ai mi‘éHb#vg(erei n the wite-once giiysc. i@ga wite-once

di sc h eqordgdpyery f%ﬁ%ﬁng gf includes an i0pef aips, g data area,
layer ficdnUsiRsr addh, biid@k ale@st.ond ATALIS aB6@@ad 3L iMfer areas or the
outer area, and the at |least one AIAis allocated to

t he | nPPT #PBas or the outer areas. [16] 16. A nethod

of recos N RPHdAlR rébﬂr(ﬁng\’ﬂﬁtﬁ &n AVfe Sh&Ldisd, B MEBHGE g(mprising:
conprising: recording predeterm ned updated

i nf or mgepiging predmiermiedipdpigd anfpxmption iy pagefa plpedity of update
al | ocafed R itF t(Y%latvﬁitQB&% disSGnqg @nd recordi ng access

i nformati on f § I ndicating an’update area in which

final wpodinghccessonfiornition (Ad) indivatinian wpdage arbamswhich éinal

a0y Ty ) AR Sy s (1

wher ei dldchted Ad thervalitedace dikc.| east one of the plurality

of upd ar e r. i.nfar Lon jndi.cati | ocat i ong .of .
Che. ot [1-dh8 rredied i timelorppm b YGRS ob f5fting OF ¥ pluratiy
[ 18] 18t uplae aneisoe thfofmatiba indidaling Whakiehgoft the at least one of the
informati on indicating |locations of the at |east one

of t hePBalitaeh YRdasraretSyat e areas incl udes a begi nni ng

posi ti P8 THEGnctRo®rblaE 179 Whbietithe infBAftioH RABERindNEcktions of the
[19] 19. The nethod of claim 17, wherein the .

i nf or nettlpashonefi the,plurality etupdagmaressringlydesa baginmang ppsition and an

of theeditl fdsition cHeabtPBiiafe #E£as i ncludes a begi nni ng
position and a size of ‘each update area. [20] 20. The

met hod1%Theimegthediof clamel’e wheretethe iriforrpadion andicatimgdegatiops of the
the | ogat] £ i e

updat egtagr:desggéel %&P%E@gﬁg Beﬁ@%aﬁéégg%ssﬁf P@ér:s agé% a sé goes%ofn and a
each upzaofcaghepdat¢ ath. 21. The net hod of claim 16,

wher ei e recordin fo the Al.comrises:. recordin .
Updat et ARE mEFRLE Hgmct 7, st oo SR SGR indi R U Rgations of
one of theaeleast one of the plurality of update areas includes an ending position and a

size of each update area.

21. The method of claim 16, wherein the recording of the Al comprises:
recording updated Al indicating a changed update area only when one of the
plurality of update areas, in which the finally updated information is recorded, is
changed.

22. The method of claim 17, wherein the recording of the Al comprises:
recording the Al including the at least one of the update areas changed or the in-
formation indicating the location of an added update area when a new update
area is added to the write-once disc.

23. The method of claim 17, wherein the recording of the Al comprises:



plurality of update areas, in which the finally

updated information is recorded, is changed. [22] 22.
wab@soeashod of claim 17, wher® n the recordi ngPCI/KRR@®4/003378

Al conprises: recording the Al including the at |east

one of the update areas changed or the in formation

indicating the | ocation of an added update area when a

new uprtaording tbe Al snchettinglthednfohmsationi indicatings ehanged foegjon when

23. Thﬁf%ﬁ&?mﬁicaﬁh@ﬁ%} lc}ltga’titoﬁg? m%l at léaFk dlre%? (ﬂﬁe}qpel{}&llgr of update

the Al rises:rec I'nc
i nfor na'eamchmyedatl ng a changed | ocati on V\hen

i nf I t.
o1 5710t AR A 8 Sk 25 0 Rhnd BBl
24. Thepamdipﬁeo@fmﬁgﬂiemlhﬁthe/\AMel n the record! ng of
251 a2 R gnethioneRols. bl Phyidds o ghe mspip dhepjpdate rca

I's a finaﬁtnblﬁlﬂiecfﬁial ﬂﬂia&éﬁﬁnﬂﬂﬂﬁﬁ&l Br&drded. Whi ch the
final gdated information is recorded, [26] 26

[26] et hod2&fhemgthedief claimel e heteH thg [Pl}}féllltb’ﬂ? ueqlatﬂa H&a& @fe physical
areas ggg physical areas. [27] 27. The nethod of claim
16, wherein the Iural ity of update areas are obtained

[27] py | 0927: alhleynejh %Wbp@m thy pbralgh o€ ppdate areasare obtained

[ 28] yﬁ{,%ﬁ] n the
pr edet rr%%gld H%gfp %]eﬁ?r?fag)ﬁ%shmgfegét enporary di sc
[28] def ect 2&tTﬂlacmelthd ¢fb8) 16, whdreiibe ppadiateemimed apdatedimiferimation is a
the fi n S\ I ' . .
t enpor SpolFLBE detell ke DS, WER e Bas B inpypich the fnat
nmet hodupmfated| mfdmmtﬁm inieoeded it & &amprdrary -discamandgamnerit asccagTDMA).
si ngl e or di udi n ead-ip area,.a .
29 Gara arbad T o3 e S B S ERnoelseiiaS A siibleogording
al | 00ala§€l‘ ih€ludling all€mldh Areal £datd ﬁreﬁhﬁld £lead-cuttarcal &al at least one
[30] 3 Th nmet hod _of cl.aim 16 %nthe

write- Josated faythe lendiin prea og they LA%9er . each

[30] recor dym @l‘hb 3thod GYd1ai8 169 whBrei A8 fwrité-Bioe dsctk @ JALBR recording
and an outer area, and at |east one ALAis allocated to

the i nlager, erchdecqsding hayep inclyding ansianer asaq, agiata asgp, and an outer area,
appar ajiéfat 188 A\ faliBcA8d A the idner 285Eordhs Sutet HA8as.

apparatus conprising: a wite/read unit witing or
[31] readi n3l.iAd mpmusorncqrdmgrdafarm wHte-apee disc.ohe appiraias comprising:

and 2 ERLGRbY Shic SO U W HFontE R 6t BietwiiBonce disc

record predeterm ne mat1on in one
pl ural antdy of update ar eas aIIocated to the wite-once

di sc ap gonrtreo er co "ilroflens Sthle anI‘l?e/ a4 Iu?ut t(g recz)rcf pre&e% i 12 Iaated in-
updat e” ar ea cherih

fornntlon in one of a plurallty of update areas allocated to the write-once disc
and record access information (Al) indicating the update area in which final
updated information is recorded in at least one access information area (AIA)
allocated to the write-once disc.

[32] 32. The apparatus of claim 31, wherein the Al includes the plurality of update
areas or information indicating locations of the plurality of update areas.

[33] 33. The apparatus of claim 32, wherein the information indicating the locations
of the plurality of update areas includes a beginning position and an ending
position of each update area.

[34] 34. The apparatus of claim 32, wherein the information indicating the locations

of the plurality of update areas includes a beginning position and a size of each



updated information is recorded in at | east one access
information area (AlA) allocated to the wite-once

wWele®s/063382] 32. The appar at usi®f claim 31, whePE&I/KRR(94/003378

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Al includes the plurality of update areas or

information indicating |locations of the plurality of

update areas. [33] 33. The apparatus of claim 32,

wher ei wpdateeareanf or mat i on i ndi cating the | ocations of

the pl [ P . beginni. .
osi (1 o1 1hk et BF At 35 SR e e R R Be locatons
[ 34] 3df thd prurajspaf apda$e arﬁawhel'udesﬁh, endingrmisitionhad a size of each

i nf ormat j on indicating the I ocations of the plurality

of upd‘ét‘?dé1 “FY&4s includes a begi nning position and a

S: ze o036. aaﬂqappﬁame oﬁé]&ﬂn If’aI ,dercih thera)gtraﬂ@‘a:loﬁtrUB tied write/read unit
claim 32 er.ei ne..information indicati

ocat | rrEpsed éﬁ iAdifatng aghangsd ppdats Aoty hepibe update area
endi nginpAtsith t}@rﬁrﬁndpf,@t&i iAfOrRhti A6 ReddpdbA, B chhged. [ 36]

36. The g[pparat us of claim 31, wherein the controlle

cont r of & R @PRAREEPE gatn 3hivherein itie coptraliersontolathe wiite/read unit
i ndi cagyl &&e@h&ﬂ?ﬁﬂﬁﬂu\%@ﬁ'&ﬁbeﬂbﬁ&aﬂ Ly uphagart orRIAEGmation

area in which the fi udatedln ormation is

r ecor diagdicating tedergéian of @vaiddsd upgate aggapydreatanewoypdategdres is added
32, whgrfl Q&1 roller controls the wite/read

unit to \/\/ér:(;qtnrt c‘éﬂ%% i ncl uding a nunber of changed .
updat e3&rlhespparatub of ¢laitodZvexticorin thediontrollergontrels the write/read unit

252 G TP 0y R B v

appar ainfisrmafiorcindicati@ thevibeation of hiheast on¢ obithk luralitp tof apdate areas
t he wrjtﬁ/read unit to wite the Al including the

i nf or MBT8¥ ' ndi cati ng a changed | ocation when the

i nf or n3d.iThe appﬁhmab'f cigimt BE wieedh icoafroBér doatsk tieritfread unit
t he pl urallt %gatA(_s[ area i s changed. [39] 39. The
appar attolfgp‘iﬂ 8¢ ‘the controller controls

the wrig. @'hé%@ﬂaruﬂﬂb bf t1aim 81 Geﬂie%ih Yhe/K1 5@ fldganditatin® dnhfpdate area
Al A. [40] 40. The_ ap aratus of claim 31, wherein the

Al is & Whighythedfinabup aﬁ@ilafpr{y%(avér%ﬁog&drn whi ch the

final spdgkedpdiiue Bf‘a'éﬂrrpﬁll | wher&f %e%ﬁgrah{ﬁ;f]upﬂ&te airé&@ are phys1cal
appar at us of cla|m31 whérein the plurdlity of up

areas ¥ees.physical areas. [42] 42. The appar at us of

claim gl .
obt ai ned %‘%%Eﬁ?@ghhaaﬁll %{ gmne gé{% Dl ﬂi@ﬂ]ﬁl ty ?Q% a?/{c,a? arg obtained
ar eas. by lbg}calils leT‘th appaﬁ]@b’@gpbf’ﬁ@l afeas.31, wherein the

predet gf eagpaur RRRLEdatnl'S P WdiRthe predetermined updated information is

a temporary disc defect structure (TDDS), and the update area is a temporary

disc management area (TDMA).

44. The apparatus of claim 31, 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 AIA is allocated to the lead4n area or the lead-out
area.

45. The apparatus of claim 31, 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 AIA is allocated to the inner
areas or the outer areas.

46. A method of reproducing a write-once disc, the method comprising:



a tenporary disc defect structure (TDDS), and the
update area is a tenporary di sc nmanagenent area

W@ 70M0)2304 44] 44. The apparatigs of claim 31, WAET/ERR004/003378

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

the wite-once disc is a wite-once disc having a

single recording layer including a |leadin area, a data
area, and a | eadout area, and the at |east one AIAis

al | oc aoaining firtab updeseiiar cagsanfoomatidng Alptrdn @uleastrong access in-

[ 45] i i gt he

wite- %’r%ge&gl ﬁg&mgﬂﬁogﬂ{teeﬂgﬁ%%% 2 VLVE%?T]% a doubl e

recor dolrtglnh@yafommanhndream;hmdamea inrvehiichd theg‘mahupdated Alis

dat t dt
| cast Bt Ron SpEERE ofistngs aﬁﬂ%a?roﬁsogaav”vatews%sc fram
out er thedimal ufdafeld AI6. A net hod of reprodum ng a

wite- di sc met ho bt a| al
updat e‘g{]g@ﬁé‘%eéh‘?qﬂp %r,&}‘) ﬂ?f /o llpdate

accessaresl drah okt 1ﬂﬂl@§t1r(gﬁlb€§tloﬁh bf)ﬁl@tpﬁﬂaﬁt@ of Iiipdate areas.
write-once disc;, and obtaining infarmation indicatin

an upd®-dhgmethedof glaimift6, wereimike Al jprlndeg informagion indicating a

recor dgdaRiiTaRe %déi@érbéﬂn%lch' E’&:Eﬁr%l ﬁﬁ@a@&l&ﬂs%@ﬁr@&i to
the wite-once disc frcmthe final updated Al.

47. Thed-rite marthest oflaimm8q whergieihe rmforrwélomlndlemnadheslocauon of
the pl ﬂ%%gﬂz{ltl( afth il %?(,Ihechéﬁﬁﬁﬁpﬁﬁte{i %tlgg %?&JSQQ includes a beginning

i ndicatin ocations of t ur a ate areas:
[ 48] 418(?81tmnd@nmdlngfposﬂuannfﬂa@ updite aetan the Al

upoat & 02k AR AT FRLRLE A RERY P Updlhe il arg physcal

[ 49] 4&easThe net hod of claim 48, V\,herel n the

i nfor n i ndi in elocatlo of . t dat e

o e R oS A o0 i R B RS i e by

begl nn]og@an@aivté%lﬁg]a@nﬂ#ay oepﬂyégﬂgﬂ a.;eag,ltl on of t\t)\ﬁ .

updat e_ar ea. t ho cl.ai vherein .

the pl 57 ﬁ@f@‘l‘md ?f%gawe % 8@1%5’%8?5?1%? wpdaieéé ormaipn is a

51. Thempekdpdiseefettitiictie (THBS £ land Ml gﬂhﬂetaYeaCifl which the final
[

update areas are obtained by logjcally V|d|ng a
pl ur al #Rdat eéfAJplﬁy%qO&?ﬂ i p gegaporqny piscapanagerpen{aaaddDMA).-

claim g, ;?1%@@&1@ H‘vﬁﬁé’oﬁﬂé%&eﬂle aﬂﬁﬁﬁfﬁ@%hﬁﬁnélﬁg
a tenporary disc ect structure (TDDS),

updat e epader fﬁ@dllmﬂ%th rqaeedejonghe Wﬂ@‘dt@d dr; @151 r ecor ded
| s a teonfdiky ccqitl%glu AR HGEE o@fﬁ?ﬁﬁﬁ%ted Bﬁc%]ss fiformation (AI)

An apparatus reproducing a wite-once
appar afras atba;imns ang,ess mformatien aree {41 Apalheatad tethevdégdonce disc

on the i t ndacont IIer
t he rea\(/léft Ot% gin o a?i?n %Ilcatm%g? e a%?:rg%én WE%”%‘?EW% ‘,l%rl]lpdatedAI

(Al') isrecorded among a plurality of update areas allocated to the write-once disc
from the final updated Al

54. The apparatus of claim 53, wherein the Al includes information indicating a

location of the update area in which the final updated Al is recorded.

55. The apparatus of claim 54, wherein the information indicating the location of
the update area in which the final updated Al is recorded includes a beginning
position and an ending position of the update area.

56. The apparatus of claim 54, wherein the plurality of update areas are physical
areas.

57. The apparatus of claim 54, wherein the plurality of update areas are obtained

by logically dividing a plurality of physical areas.



fromat |east one access information area (AlA)
all ocated to the wite-once disc and to obtain

WO pfosioeasoé on i ndi cating an upmate area i n whi cPCT/RK&2004/003378

[58]

[59]

[60]

[61]

[62]

[63]

final updated Al is recorded anonga plurality of

update areas allocated to the wite-once disc fromthe
final updated Al. [54] 54. The apparatus of claim53,

wher ei 58.tThe apparatus bficlesn 54 vdrencin ipmdetendimc@updage@infomlation isa

| ocat | ahfart IR Pg%?{ Snlhif2 i Y a?‘g e Upabie it BRI e final

wher ei updated Alnk ocovededas a temboratyidisg Itﬁmgémﬂmaraar(TDtMAh e

updat e_,area jin ch e S .reco

Pe uoi 58 o e 130Eheahe AR Wl frnryRuat i e o
of t helougitmt ¢f aﬂr'HaMA{s%]i ifformatioa iadipaingta/FDMA fil whioh a final
54, wh in the plurality of update areas are physi cal

ar eas.ﬁ) lssefprd%ﬂe appar atus of claim 54, wherein the

pl ur al 0.yThefdisefdt @lagn 39 ewﬁﬁer&h&h@ﬁﬁ@hﬁﬁén ﬁﬁﬂldaﬁﬁ%ﬁﬁJ lbd¥ation of the
dividing. a plurality of S|cal areas.[58] 5

appar al U120 whigh thafinal Sisearderbis ap pidisss Qfﬁufaﬁswhyswal

| nf or naLiRBf b $ird chiRiEPef ﬁfemcalﬂ%%ﬁre% 6P§f‘if§'ﬁ ﬁhys1cal sector of a
(TDDS and the update area in which the final updated

s lestchusirs@f the EDMpor ary di sc managenent ar ea
( TDMA) 61.ITRlaisRf cIHRf lg' wher@in, thid @D@Sjﬁ usé/énﬁrtﬁéf R1 WiotY defining a
i ncl udes i nformation indicating ['ocation of all
TDI\/AS mpdrataﬂmmtlundﬂ@lﬁdatl ng a TDVA in which a

uhor oi %008 SR RRR TRt R 48 st bt Pledleedhy bgie-

TDVA | detovimindd upkieteﬁnifmahatiﬂﬁDScorded mca‘ne&eld)catmmn addr ess

of a f} physi cal f er, of th .
Tov it Thn e BE oF SRRLEY horchy e oM B3l iayo aPlurality of
| ast  clingaleTDMIAstdnd tHON s dpﬁiﬂed &hen 'ﬁhemﬁﬂl a&irfal TIDAVM A having a
13, mhﬁr bﬁggg EEE ﬁgn as the Al w thout

defi ni ﬁﬁ HERtE ot ucture of the Al. [62] 62.

The disc of claim1, wherein disc access tine is

reduced by using pre determ ned update information
recorded in a new |location. [63] 63. The apparatus of
claim43, wherein the TDMA is divided into a plurality

of virtual TDMAs and the Al is updated when a virtua

a virtual TDMA having a final TDDS recorded is

changed.



