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to a characteristic of the write-once disc, since updated information cannot be
repeatedly recorded at a location where existing information has been recorded when
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 vpdated 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 arca 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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determ ne an update area.in ich final i\{ updat ed i nformation
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error-correction-encoded accordi ng re- % rmned error
correction format, and the error-cé%lgg&ﬁ%gﬁgse gttggtgd access in-

f or mati di0l s r epeavwiiigtocabodidedtsion thempeeseridovaliion anacdeshiiroe kor reading a
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quickly and easily determine an update area in which finally updated information is
recorded among the plurality of update areas. Furthermore, when access information is
recorded, the access information is error-correction-encoded according {0 a pre-
determined error correction format, and the error-correction-encoded access 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;
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predet erm ned type ormati on; | east ©One mal n access
i nformation ar® e‘Q‘AP‘%“nP’i‘raﬂﬂl ch to record rral n access information
(Al), thezpai n aEikkeds i ablock@dibgram df adkaatdioddin@aid/sratprodyzilat patea i n
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recorded in arc]:oref\lgltllsﬁlge ap ura 1ty or%%pc?ate areas in wt}uc% to reco da a preg ng@d%pe of
updated information; at least one main access information area (AIA) in which to
record main access information (AI), 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 Al 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
AlA.

[24] According o 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 AI 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.
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is provided a wite-once disc conprising: a plurality of update

areas in cord a predeterm ned type of updat
informati w&%%%@’gfﬁ east one AlA in which to record Al ﬁg?’ﬁ(gz%qm%ﬂ

indicating a final update area in which finally updated [ nforrratl on
is recor I pdat e.areas: whe

i ncl udesﬁsgcatl o[gn&o}cpg e ) oﬁmob ectt%thﬁlpﬂersgﬁilqv)?n@?d’ Hﬁ&ea]ts vaéﬂ[' Qé yvrite-once
first flag i nfdmmmpelﬁmghfdple@dltw upHate fiiean whighdat wsed i@ predeterms easionder,
fl ?g ' n{ for ”Bdttali%whﬁﬂ't@t?éﬁbﬂgl Iﬁcd%ﬁﬂcg?yeﬂg){hﬁ@atéd 1HﬁJn|n¥tIdeg@c{ ﬁ%ast one
information re i.n the

PCT/ KR2005/ 00 ‘%“ }2*5’]“9&’6&6‘? H}‘:HGITF&%O%FHBF H’EPH%BQE? SPR{I?%EY B wlatst
invention, thewres]is rgroodinglbidclaumitsi wberoinceinatliiatecaedp in whinlyto racord finally
plurality of 't-i\gagﬁtte@ irfbfthtion V%o% tl?erlﬁu%lﬁf?%f luﬂdﬁe B"é%qﬂn?f ?%gco% %Eova

and in which recorda_re et ermne
and at |east dwEbenpigesgd Wﬁl blasks 5 wiighbihg AAPS ﬁe?mﬂ%ﬁ%thpdéaﬁ feppptedly
i nformation Ofreddﬂ&dphlaﬁahmrby‘edbfdmg)lﬁlaﬂedtﬁdfﬁaés in recording bl ock

units ein ecord fina
updat edmp% or rra?? %h%ﬁﬁ%%%ﬁeﬁgfgp fa Flp %&ﬁ hnvtc ({ éﬁ%melggm‘”d %dlaté‘at ed
according to deCQﬁ‘émﬁéPPS@#wSr eI gingga ldl'ltﬁ‘éﬂ%@d liﬂht T@AnTIEe or tgad m]formgtmn on or

recorded; and ffdaea MArité-SndeaRRabRIY %ntrbﬁé‘r% g&flroll theaititeRdat iuBit k@ QO D Pre-

bl ock of the 2 ng to r as ect. o ent

i nvention, t hel"’éﬂingn g%yo[{(/'l E@Bg!f geid '&8"(%%8]1% ﬁrpl"lrﬁléty(?g}'ﬂﬁ%fcsﬁr??ﬁ:
a wite/read wlptatedtovhd weteomce disd resokdmaat Alon abigashone frmMIA allocated to
write-once di §gs waRdofe R0 Rlilctle atfﬁlaf:%ta{e%ea 1H%hY¥h'tﬂ@ﬁﬁ£@qlgH£lé& if-0:

record a pre- determ.nned t ated in In _one .
of a plurali t>f°fc51fat185&%&eéofa¥ gaf fea?fﬂé@éﬁi&l %tgeﬂmnw‘? A gHecateditg ghe write-
record mai n Abncadiat (d iedisite ahmatien of (hd Anz&]ylttpdﬁb@dxfdrmatlbﬁmzcmbd Bripafigal

ot Don L e aldy \BhriRAR nRERR cbRrME YrhDRal LRI plRAR! G

formation is cor recor
al | ocated to AN @yt @ s ecarEg bieskiim fiearain ARA] ocat i on of t he
finally @appat ed Ad&ﬁﬂm@ﬁ)laﬂ&hémp&deﬂme pretsém ifviefgdn, tliéﬂ:d@bﬁ‘)\!ﬁk@@data

wherein the c [ sIhevvr ni.t eat ed

T e oottt Ehndf il oodisns WHlaBAd R WHLE of Bad BRERAER St o1

According to ém he»iﬂtfagwchbcoamdtmnpﬂlé@enntmlhm@th@ woie/rerdhpmietoirgcord: a pre-
provi ded a datd@tenﬁ%@iﬁe%gﬁﬁﬂ%}ﬂﬁﬂé& FORMibS ifehe A a drﬁlﬁff of atér!iréast 0

wite or read information.on or e-once
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plurality of %BQ&E firca, and the controller controls the write/read unit to repeatedly write the Al in
an entire recording block in the AIA.

[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,
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Mode for Invention
[32] Reference will now be made in detail Lo 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.
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an enbodi MeNnt ,c04rdfnB%o Y SREimb AR e i ;:ntlﬂl : ti!)n.'ﬁc?&x&ﬁq:ﬁ%'gléc%,gﬁcele%—ina
write-once disc havifng a single Trecor mgla ayer, and F 1T3'7s a
structure of &SRrinelEdGRIEstligcanMagPRt areadlaMiAd). & wernddlissgnanggespent gyen
2005{ 078725 dPWQE&@%B?&ry @isk &fhth'EgﬁnMﬂréd (emollmge), gdh S&eﬁaﬂfogﬁatﬁm
singl e recordi_n r L,n ElG. 1A | ] ead-in area .a data .
oroa Cand o | g (K iaphd rlebAine fopulisg HPRR ThE R o Bl Fha S8R aic
the outer ci reaveanpengea (PYG)3)Ead b farthaiscimanpgenanoangh AgMAdy.&klse. Geand

a second recongidnght iy Shaylftrtidr idd\RicWE Ich® vn®BCLeMpSfar@édd thaagd@idhl Lea
recording | ayer

in FIG 1B includes a |lead:jn.area, a ¢dat area,. and
L ond oot oy desdiine conteon it ata: oo A Thi) 2wl ma Pohctensl et o
ci r- cunf er encé the BBY, i BMA thesTRMae timd the decstdingd¢omditionfest drea in at least one

write-once di $faRAVIG ReSinAFhElciLeRE;ng | ayer according to an
enbodi nment . of theﬁ)resent invention. Referring to FIG 2, the lead-in

area i ncPdbes a S1A i WAGREIA PR recRrdacqsividornyation indicagipgja ipcatéon at
managenment ar eehicl i¥dAR)infomitidns tuchespetamyandiesneenimi@gatienthaed @aording
(TOURL) 2 SR AL ) O SRS SO
(DVA3) and a fasenst Hifermasionarhige Aentwilbe descomldpter. Al so, the | ead-out
area may[3gurt her Thgdtalglea alcludedstirsofaredirea a iR arsd, 48k66d temporary disc
management area, .~ a recor (ilié & ndi.t i on test ar ea, and an Al A’ That
s, there may BReginaSe CHAR B4 esetot SBreBEA the D, the TOVA
and t he B8tor di n§haBRM AT inpludedsin thy lead-inmrea is hssipned during rodnufdsturingslehséch
area and the |magk §IabifatRA-of the write-once disc according to the present embodiment.
However, the first spare area, the TDMAZ2, and the second spare area included in the
data area are allocated to the data area by a user's selection in a process of initializing
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 L.1 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



[37] The AIAis an area in which to record access information
indicating a location at which update information, such as defect

managenment wigYye4sRéison that a recording and/ or reprodugt%%%(;eg;#s
shoul d obtain to use a wite-once disg, is recorded. The access

information and the AIA will be described later. [38] The data area

i ncl udes a firgbyvenang meigmﬂﬁg Ty ?ei"ofﬂ]esﬁﬁ\(fiﬁq E ‘mﬁxre well

di sc management ar ea a secon Spare ar ea.
TDMVAL i ncl uded‘nPWntt%EeCP@%ﬁPﬁafaﬁué%@ améfoawrcgiﬁ@ag apRaratse caen ardiPAgA3,

based on the sSPEMAL, ait he MDMAS B albédk@r 0 A6E aftias By aquabala Ftﬁoﬁdﬂigt;fﬁﬂfor

esent enbodi e ar
!to Le second sp:arggreg?cén Fgm%aﬁléé@epﬁdfsﬁém lﬂggﬁg%sggg%dé? oo ggtet%lc? ise
data area by diavingr doublelresordinglayer. a process of initializing the
wri t e- ongj di sc. FiG@hAFdn@B a?é\d@eﬁmd?sﬁu@ﬁ@s 6?& @k:t@&cﬁﬁfs@ﬁﬁﬂﬁ%§d&fbl@

t di h or accordjn
obod ment of iRk BshtcP e Ae eined o & w R e s oGy 44 s
first recordi mguttaseert ali@t recvadifg Bye:3R®), asd BIG #BUs & snectiot ofbia mom:mécordmg
recording | aM%fer Eh: A-'ﬁfMﬁtl rz}"’ﬁ)ﬂﬁ@ ﬁ d 4 PBMAS st afl?&%% g, wrﬁé’ Bheedide

shown in FIG I's jdentic e structure t e-once
di sc having a @VﬁélaéioP@ES‘i"cﬁf ]Iaé‘ifépo‘ﬁihﬁl\/ﬂ(}rsﬁfﬁa@ 4B. Tha‘l’ﬁeb@{dﬁﬂ&@d‘fe@
of the second kneearmimgllaay EDMA2,shiyvibe TDMA Gs aBEcakedl t6 b Bedoad dit@ afch®y a

tructure of [ cture
gf ;J he secondtlg‘?re%or géonﬁlﬁg 9&9&1—?&9 a%lcﬁr{eg %E%aﬁgmﬁl\é? deF 6“6%1%155& E
second i nner deEarmesd{g Uﬁ@/\kbe ?ﬂm@nceahsec hgying & dpehle rasordingdaysid dat a
area. [413) The V\Atdaﬁswh(é‘é‘ THMAs ARk (Pa HHbRe H@@%Q'&@B&c%@%ﬂ&ecordmg

i ncludes five TPMA‘?& 05/ 07 7255 PCT/ KR2005/ 00037

through a TDVAAZ aatr?agh‘gl 0y % FEETSE t he TDMAL and TDMA2 are wel |
known t 0[414bcor di AgTlpaie an erce & whidh by recp e dahuirary désp peanageusess (ructure
However, DW%MS)%OJI%%em@tﬁ@f H&ewr_ﬁ% (ﬁ&%e@éﬂ: 9?@151%&619014?}5 @lr@er &its

by a er OI‘ or repro ar at us ISC
Tmitializati ofifs *‘bf‘e&‘r%ﬁﬁm qf m‘gréte?%e &6 B gheration IérE"e“H’é&/ﬂlﬁ §'rife-once
doubl e recor didisg ftoamy being feé@idedrhgath. Wikenaiach ciina be rateidad be thestite@hey disc
of a write-ongg q{o%@?mﬁdz&%ﬂ ofiPHI Sor 1B AL L fithol RRTnBRERE BHled h the

anot her enbodl sent 1’nvent ructure
of a first redﬁ#tﬁoﬁﬁecilh‘if&e‘}’_f@e OﬁPF‘dleql@\mﬂlﬁefis a structure of a second

rﬁcor di n@s] | ayer Thd TDRISTEMAdes a&eﬂi%lh‘ér& dl@ﬂﬂge@t TdoWASFEY, Qte@iﬂo@eﬁ@ﬂ%@l &ts 0
the wite-onc U erecrln 1N
ah and 45, - Thaeinn sORAEBRCIUR Fole B AR SR s st ek 77 he

TDVAS is all oé&@@@@@cacageaémre@lmuhlah @éefbst ingengeatad 24 infornestion dridiggting
and/ or reprod u%hmlt@@marmmm Nyidcidlis %ch @ Inidnagd tﬁ@fm@n inSluadel ihesixgd

to use the w Iptofenté%rfnf ca(Hng% loca}lxé)z? ) wahlgl'? the LI?)FrLelE (r)ercordﬂl 9 a 1ogauon pointer
indicating a location in which the SBM is recorded, information indicating locations
and sizes of spare areas allocated to data arcas, 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



[43] Areas such as TDMAs allocated to a wite-once disc, and a
process of recording data in the areas, wll now be described. [44]

A TDMA is 2 which to record a tenporary disc
?'ﬁb[@g@’%fr% . . ”Eﬁfrﬁﬁﬂﬁ%uﬁw

tructure management of theg wite-once disc ore
finalization of the wite-once disc. The finalization of the

w ' te-once di zl%te'rrﬁm%g'h% ! %Iéhd%g R ! Q)El%lp&sé m%i h py dtto?ec cﬁgr r\flz\?ro?&ce da&@y

bei ng recorde annot e recor e-once
di sc any nor gesinginksmaten Hemdlie lgadimearea agd/onferdeadzqua asadhat amount of in-

add:c ti olnal I 3(; b‘@zﬂ%@i@ﬁ&é&ﬂk@ﬁn tmecadvm |a¥c@“aﬁ(ﬂ7616thé|!c§§-’ou§ 46a Mdré@h%&ﬁm@hssc
| S inalize

te f.
(TOFL) - & ¢ omgBiary PRPEE st picamo SRt e bty SShiiacace
bit map (SBM .ThetegorgDRtoncens lolihe TDMS ifwedvatd te TS gendrated ehiladataisi n

whi ch a def eCtreé&d&l%eJr@&ﬁgd&@&ifrbﬂft% Rl &Ee kg iscréédrm in ﬁlesﬁﬂﬁ?\' WHIcR is
to manage t he, TDF I NC a Ocatlon

area. The TDDS,
poi nter i ndi ca??ﬁ’%ﬁ@‘e‘g TPB]caa‘re?‘?fﬁnﬁ“ﬂ“ﬂ%’ieﬁtﬁlr?ahé“ﬁﬁ@EatF%tortB‘&@F‘ggh‘“%dnd/m the

| ocati on poi ntlexd-outagtacating a |l ocation in which the SBMis recorded,

o rraiast Y ARk B dAGRLEORS. 1K MR R TS BB BeATRRSu R hOFBDR!

to data areas ornatl on |n Icatin ocat1’ons Sl zes
TDMAs al | ocat decoreedin ghedHpM Agis Eaally repred aéﬂﬂ%sﬁllyeéaﬂlﬁowé@ﬁem@ to

status of the gudktyeuseigewdicsmciiisdisgpokyiile By@llwngtﬂe@wcnﬁ@ardyérf @r ent
bit values to Cldﬁ%

)
which are datd Fecol c?Pﬁarathlﬁ},\hmaé]mgﬁ mc%%%féﬁg%mﬁ“%p%rﬁ ﬂ?:fa‘{ gcclt g‘a'ﬁ%f"mcm
recorded. | 46]31'6W’m/r‘ﬁtctrh1® oy firallymesanigg B infermiateniadongFOFk handr RS whigh

ang/ or | Ir epr Oglht% teﬁ@ﬁ@f@bi{&% séveldl ﬂaltﬁil; ¥n H@@gmd TDMS, ijn pgr]E icul ?L

a Tlna y p at e e C ead _.an roauce ro e
ot ool B e e P S e APt of Batdng g B Reef e arcn a0 &
appar at us. [ 4%par€Carsamndordingdrean drilwdiment eﬁidmpmsmtwemsod oaded into the
recor di ppar a repr.odu r

appar at L[gognd/ orﬂt@ S%Bgnrg%ﬁig%lrﬁﬁer & agér!lafgdus % 5/ 075%%%?6 kA lqbtﬂgd
PCT/ KR2005/ 003 7eFOrdingfeserdais Wége HW% %H}&‘b‘@eﬁ hEOTRNpQus IeRoEdEngmede ainip
how t o recor d radonetadingendial Bhdager dataid irdt@rdea omtimbiasdarid s@qadnhﬂly in the

| ead-in area %8911/ rﬂlroaé Q‘EOJd‘ﬁ%an&ét pﬁGa"n[%HmN m‘?}ﬁ; T%H?‘Hmccgdl@% %tsl@?n

recorded in th ar eéa €, nore
time is takenhmosgihPdpdipde paison dhigy \srifieasion eleicicengdiag ﬂbeneﬂbﬁf@ed

wri te-ongse] di sc A&eddﬂcﬂﬂ dp am@r»eﬁﬁ ﬂle u@er@@ﬂaqleﬂie z6he @&ﬁdm}ﬁﬁslv&euﬁﬁﬂm
and the TDVB g‘ene

t.e
he wri to- oncAotl e T8 PROVITHAY PHIEHY TR bt et b e of AL,
a def ect managertsmtin ahéch, a defrdt bds| beeagadrated is mnﬂ,éhdporhomselamammﬂdcns a

the |ead-out RfBpared, 48] dé@@@c@#lt ﬂ%o%é feRoraepfirats ketvritdsNBd %L data liEch

TDVS, i.e., the TDFL and .t
as been wntten in e defect#1, in the spare area. The user data that has been written

in the defect #1 is rewritten in a portion of the spare area called a substitute #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
gencrated. 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 gject 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



recorded in the TDVA is finally recorded in a DVA since an
information access to quickly use the wite-once disc is possible by

al | owi ng t%n#ugéﬁ%%ng and/ or re- produci ng apparat us ti}%@?‘g‘?{g%@éﬂ

meani ngf ul on fromthe defect, management area
only finally neaningful information anong TDFLs and TDDSs, which are

updated and recorded seyeral tin in the 9] FlL.GS. and 5B
Pl tstrae a gk et BUBt roneRe sk Bh o) n PO 2 T L AR
spare area acooideegent stragiure ibwdnape e BPEE K ispyrtganin eV A asn. TPIBDHF1.

FI'G 5A denot egctibQréiagbpdaich idh SRrk @tkcirGinca By 48 RALRRDn P e IRA'F 2
area. A nethod, of, recoqrdi ng%:i%ﬁ% data in the uSer data area.incl.udes

a continuous reEEHUETRIIRB I Prosepf BbeHiTegh fieTgeoding operpiéon jadiFates a
data i s recor dedod émoi wiaubd yritenches digu eribadetl] andiarreddading eork offpu@istermined

recording ”Dd%ni%ﬂﬁathﬁﬂg?g?fwe& th Mk AR LAEGOLI i?%l%?&!:ﬁ-fm%?ﬁx@gecgaﬁscﬁﬁg

t hrough (V indicate uni In which veritication after recordin
perforned. [5PPPEa&cordi ng apparatus wites the user data in the
zone QOO @oy xeriW}es thehetitoermcd diec is USaed alading aha@ardaf@gﬁpdaafoﬁaﬂzlswrwd tten
or a defect er; ' : one At oa  portion in . .
ohi ch'a dof ecatpBRPHERELAb B JlbilE BB Rk ks Briah Il I Dadriaais
as a defect arméen dn. the basietl deettestrespltsHiat ishia thewerrding gperpiien #, tis user
{ﬁvvri tes the uﬁ@gs dai@n inined® tﬁ&@;ﬁgﬂﬁ@QH BHMShItnE %ﬂm{la‘ otfhﬁrél?{r]cﬁﬁ% oﬁelatidn;t#il,
e spare area. e.us ata that has been witten jn the defe
o rome tton A BGFT TR SRR b bRl A bl A ey et
The recor di ngharspandaiguepention ¥3 etdssthe seordiet appanatus heitasoneriajonacldied to
verifies whet het 4dii& suSRA the ket HBR tREBIMIOLIBIHIL M.'%c?gr@ga%eg?%g tect

has been generated in the zon )...If a portion In
i s generated iS§UFBiFIA MapEe %%5%35%#2%\*’6%@1kgd%quaMa%aSa@E%Péc#?- ar ea,

i.e., defSept #2. Akklhew R&EIGE. Z0BSBBI4A and 2B, eher eplpadidi sTITINIAL Bed spare
defect #2, is r I ol : ,

Substi tute #3 HS e AL §PyrlohoblBt TR A ol I el 200000, 2
not exist, si mElecgrpbiedcrierifior arinste. ahgpp date Wide pybased ipdiseriieorcq gsc
not found. [5Zhvinf a@idublegecofdify & 04sthogn GPEIGE, BRAAN# IB] 1§ aRbEsHshE RELK
after the user ﬁgga s awhtten and verkfi edfF{ ttiha{;t LS, g_}‘cfatl%_scer .
pushes an ej edf butt O SPie Pl P ﬁ% 8 4 et Ak Arig of e Tpyracerding
to a recordi ndayxspbfae i brst putef drpd effthel{irst teeondingdaydr b, andpaeamd snngr e of

in- formation tﬁ@ie@éﬁﬂre&&d&%@aﬂ?i?% a étond Aerdefa®f thetleon@ebok iy AGEACT
#3, which ared%ef.e t WO 20
t

5/078725 PCT/ 005/ 000377 9 areas ,
Gonerat ed | n (G 5 0SLae AR AIBEFEITI0E FAm ARG PEA 58 oL PR rprding
Al so, a manadarehl. Whewtedire spae ama dgfellf Swecdildripat hrdasa tindtspan aten, dnde
TDVA as a TDDRo#d sparktted £6 QiR thiOREEAL I ON IS a work unit determ ned
h d [

by an intention of ‘the user or. a esired recording work. In the _
present l@rbodi nehkevisadhe EPMRis AgFosld s@ttingdam freadaal of thedirstaerordingm
when the w it dayent.o. Whe the TDOMA éfull panchipaatee TOMS RGesveddd i9the TDMA2
predet erm ned allocated to the second inner area of the second recording layer L1. When the TDMA?2
is full, a newly updated TDMS is recorded in the TDMA3 allocated to a first data area
of the first recording layer LO. In the present embodiment, the TDMA1 and the
TDMAZ allocated to the inner areas of the recording layers are essential to the write-
once disc. However, the TDMAC(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

write-once disc is unloaded, and the write-once disc is reloaded into a recording and/or



information is perfornmed, to when the wite-once disc is unloaded
fromthe recording apparatus. [53] Wien the wite-once disc is

| oaded agawJ ﬂsdﬁﬁﬁqrd' ng operation #2 starts, a recorgh@gﬁg@g@@%,}gn

in the recor condition test area i tested and t he
witten on the basis of the test result. That is, in the recordi ng
operation #2, the.us en .in_zones. Othro

o mmner - ot S B anhhE, R ot ol rE AR s O bR BE
#5, a substi t dtrallyapdaeiIAMSUb s tha weitetbn@rdiscgdoeear.abe TMWENs racheled in

recordi ng opergt TOM A A1GRM o IHAQIala8FQT thﬂﬁc ﬁﬁ%f@eagtﬁloﬁ’gdpfﬁﬁcm g apparatus

information related to . ef ect
as a TDFL #2. APy fe“&g%%gtjéﬁ%ﬂtaf th&%ﬂ\?g tﬁfécqf6edrfﬁ MrgEPMiealippitpd teghe data
witten in therdeDRivifil de discIODSadt2ssef Bd [TDASS miblnded lnrlheFTms Also3&en 3Bhe

4A, and 4B, V\"}@&r@ia ? bi/a1 xleg%gli%%&é %nﬁ@&a@ﬁ’%sﬁhe ?arcﬁt?lﬁt tﬁé ﬁmﬁia/ Lg)(d%{ac? d

to the wite-once
pr edet er mi ned drMeris r@Fetde@(afh%FBM%]éw@d&aths dt\hdldff‘és ééhf’rﬁl@ﬁ@el TPMAds

wite-once di 9ergeliBiangika aflexdzbivd LEUMCHHMENd @Yeirch B FRHAWIpdattd AIHES
3A and 3B, is &{&)C%po%qtﬁltdrack path, i.e., a path where data is

IC I
recorded froma Tirst Tnner drea of the first recording layer LOto
a first Bdt er aréaseive thiepoblemt threseorbgdiimgnisayilmowde suggested dredo prksent

inner area of mtéaeoﬁ Qﬁ@{t@e fh@&%ﬂoaﬁ!ﬂén@syedceéshnft)ﬁnﬁm%%@)rtﬂdl@ﬁ&sei lo8dtRf
of the second recor

P conded. oo ar eTRE Tib et eon et AOMY it BB e TR iherpgced.

| ayer LO Whe Aisdy éhd epdste isfoangicariedicdtes iffokhation tba eoebrdipaael/are@pding
third spare araegﬁaeeéhdm Feobiridt 18 08 £ AleShcBESc MOt A8 AR write-

[ 55] Likew se & | s. recorded starting
first recordi rgee flisgisilogded inpp die reqosdingiyiyorreprpdcing apRATAWEA 160 ATBIVB i s
recorded in thehidiDMAZpdat Inderatadon ts@edofdediecivd ah Gpdale A6L8n MEsclthRe em-

d di j d
TV 1 s 1 acor dagraee oyt KHEFDDS il p By UL Y (PEREL
first reld8tding I-dpefirgtenbpdimene present enbodi nent, the TDVAL and

the TDMAZ al | ocattﬁelpfe@ert B@lbbdlﬂt@ﬁt @crleaeso&fm;hﬂeme@&r@r&@rd ﬁmnﬁ igre
essenti al tot dto

Che dat a ar cad RL S P REG R awmatfeo%faﬂt‘élatewcadlé%@ag FERAME S he
user. Theref oraélocattfttblO'Eilj\@VIIAs recorded in a sequential nanner

starting %t h thWhEPM%&V%loae@a@&st&adw%rb&%ﬁ %@&%ﬁtd&cﬂ% dpp&fud FiRg

| ayers. ocat ed . nner. ar ea e recordi ng
| ayers are f ulq taﬂts e M yatcr:%*élagétf f{lt‘in t\ﬁé E%qracootﬁeg@ndc{wea@eeﬁmg
[56] When a fiappdrhtys odgdisg aTOMBAI is whidht4 farmlly mpéatdDNBDE ecatietirom tle

data area, th t

is rel oaded i ﬁltl%ﬂ\%ll raglg gﬁ%"?"r’?gd’%ﬁadé/“g r%%g%g?%%‘g’ 2%%%‘&@8@@%8‘6‘%3@%
10 repr oduci ngeopHag ardier repiRduGiagpdialy cahsrofnizeaperdion mhgredppralyus
must obtai n t h@dated TDDS is recorded in the TDMA from the sub Al, time required to search for

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 ATA and a main Al update count since it takes longer to obtain the main Al if the
size of the main AIA 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



finally updated TDMS to use the wite-once disc. However, the TDVS is
recorded in the TDVA al l ocated to the data area, and the recording
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suggested in tdisé’ %i&g%?m%{”ﬁ%selﬂf SR mfgﬁn gé’g W@ZAEAWBWW

access i¥Bbr mat i bnth¢ peperit paibeditnest, a rdcowling and/or viperdecing dppasatus can recognize

A'so, the Upoat ooy ot O gL et i oo o Yol ek

u i [ i ndi

and/ or repr odd®MF ﬁéﬁg e freoed i ymp 5% B Vﬂgg'l i& &Mlt'gr%‘ﬁﬁe

di sc in an i nitDMASEes dlodateth ena tvhie-ouce tise, and aseddh ax ordsr dfoEdeek 1, TDNMA2,

the recording @sdhal THRRALINE T ARRAT Abibe 3éécﬁ9ed BcB0°R dd N

the update infornmation I's recor IS ca area

three em bodithehbPBS, sHet [Feerdedin; the Baimet iAo allgthe rf‘@orﬂmssmd@ﬁ@pm@cmg

updat e area i sippdreud ROgnizdsIBdt tHe. finkDEDDISTiS tecer@b@ R et THHRY, i.bNikehe
pr esent enbodljrffﬂ at | east one main AlA used to record main Al is
allocated to a a& in area or an inner area of a wite-once disc,
and a sul4hl A i sIf agiPI38 s reepreesl enlyripnfirs| ogk ofiflesnmain e\ Lw ihe eecording afidée

it ﬁ I oadedAI abrraﬁeaus&@ap@aﬂh@ &e&@ﬂ&%ﬁiﬁ'tﬁlﬁﬁ%@@b@&b‘ fechide@in a RBERI TSMA,
e main y acc n e.recardin

reproduci ng app Wemfge ¥e 1 f?{sﬂ,&#éﬁw&g#’ﬁ)ﬁgﬁ ?{%%&f‘e‘d\
TDDS i s recor dedreferdingtand/or repiraiuging appacatedrecpgolzeaihastha lisal DS tsyrecorded
accessing a syh, flify %Mﬂq?eTMDﬁA@Cﬁk&@r@e if ’?ﬁ%ghr@gec%{:ﬁy 4 fi sf through

I‘epI‘OdUCI ng ap ar at us can I‘ECO nize a |l ocation ere
updat ed TDDS ,Equ Rlogitsd dhs maip e ATthrmeserding %W@rgﬁpaowmgtapa%a%&ﬁ%%s

to search for thdthe finah@DIDS is patatded inlDBGrth ITEIMDA 1Jdke Tan Ak AnedUTeDSs

[61] The AIA gl 1%8%%?1 tfﬂsétﬁl%agﬁ]‘fo%f‘th %ﬁ%ﬁs tﬁ8m§ 0%%1@ r@o%ng %.?]d/éfa\‘

and 4A is the main

of the main NPNQ%I%raé?@F@bFaﬁogm%qﬁiMﬁlerf@ﬁl T\@@Ss%r&mrﬂ@ﬁi mmf‘rﬂh“élal\fﬂéyte
mnimzing antmpMAs)f mai n Al recorded in the main ATA and a nain
Al updat ount r to,obtain the mai

& 2eror AL i i eRribdq PYETne SRSEhe ki e BloRuo R aPars Acogpia®s

al | ocat ed. | nTdMdérinhichy fmarhTDéDstlheecnﬁﬂuedn fram thpuankeer obracordinghait bidvls in
TDVA i n whi ch yanidy ’D@bSJB@%do%dcdﬁﬁ%rrﬁlﬁﬂA'lﬁ &ﬁ%}g&ﬂlccé A8 T Sﬂfrﬁﬂly

recorded in one r qlng é 9 41 Q) l; FIG 6 is
a data struct dFer g‘c! 0 ‘S“%?S ﬁ@C‘P P@tan ShEErqEnRE Bpparaius
can recognize location 1nfonnat10n of the TDMA from the TDDS.

[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 TDMASs exist in the
write-once disc, the main AlA includes at least (N-1) recording unit blocks.

[67] It is preferable, though not necessary, that a TDDS recorded as the main Al in the
main AJA 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
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[73] FIG. 8 illustrates a main AIA and a sub AIA according to an cmbodiment of the
present invention. A write-once disc according to the present embodiment is a disc in
which only a TDMAS 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 TDMADS 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 TDMAT1 is used, main Al is not
recorded in the main AIA. If a location where a final TDDS is recorded is changed to a
TDMAZ2, a recording and/or reproducing apparatus indicates that the final TDDS is
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location where the final TDDS is recorded from the main AI dnd the sub AI w111 now
be described in more detail.

[81] According to the first embodiment, when a write-once disc in which main Al and
sub Al are recorded is loaded in a recording and/or reproducing apparatus, the
recording and/or reproducing apparatus accesses a main AlA. If information is not
recorded in the main AIA at all, the recording and/or reproducing apparatus determines
that a final TDDS is recorded in a TDMA1, or the write-once disc is a blank disc, and
accesses the TDMAI. If no data is recorded in the TDMAI, the recording and/or re-
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 TDMA1, the
recording and/or reproducing apparatus obtains the final TDDS from the TDMAI.

[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
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[88] The first flag information is comprised of 4 bits, b4 through b7. For example, it can
be defined that the final TDDS is recorded in a TDMA1 when b4 through b7 are
'0000b", a TDMA?2 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 '0001b', 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
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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
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and secondwid Agsd84R" mation indicating which part of ther ks
indicated by the first flag informatign the final TDDS?(E\T recoﬁrj%wy
in. [88] The first flag information is conprised of 4 bits,

through V. Fory fXa0ml€uUnbidr tﬁ@ﬂbntﬁﬁ%ﬁgéédﬁﬁglléﬂlﬁa&}?t\ﬂﬁe&éﬂ%w Wﬁg @dtab%l a

recorded in a TDVALl when
through b7 ar eViteEDIvfisg! Wzﬁ‘%ﬁ datp regprdadpn thy Wiilkeeonce diyg 3P0 Thy write-
TDVA4 when b4 dnbe disg hOtoig aawrte- oﬁdcﬂﬁh: acc@rﬂﬁhgao thelviih OH&E%Bncbénﬁdlﬁlﬁbiﬂh b7

are ' 1 . tl I.S..comr

bits, bgl%t9 ﬁrou %%J%ﬁg&?%gﬁé Rgmr ht?cal{} P wm‘f n}é ‘%ﬂ&r’e t he
first flag i nfa@wﬁmg@hthpmmseqti@@ntiwnr@wp@te-mwmﬂgo di VI ded into 5
sub area@giwil | nmd&a&od@szcéﬁdmrr@c&ma@n@aemir@esl ﬁse&é’ﬂh@ﬁ]aﬂﬁﬁd RRAub Al
that the final |sdr Lc}ore in a II‘SW% AE%when b0 t hr.ough
b3 are' 0000b' °r§‘e ASRepding ) 2 PEoF SRHEFHOBEO fFnaBlss sirer copeghiqy int septor
third sub ar ea!nwmmmtm}sﬁm‘ghteb&damltbm@tbdl,y recofblietdwosub ar ea
when b0 thr 0“9:61'1'90310%&:%60&@%8 maar}gccﬁmfn%fuhtﬂbﬁelp A &?or\e/ﬂﬁ&nggf JHaPﬂ&QJ”'

b4 are ' 1000b When t use IS recor
order to i ncré’&%‘?ﬁIL §§‘ir‘Eﬁ“PPﬂlyseﬁ‘i°r V@SZQ)@S?lGSFé?@B’ Pl Rﬁz@é@v@%!}“ﬁ?ﬁ
15 successf ul Isizené fredddios m@qbkl&oﬂﬂé@ﬁg of bnd scpr, ket ady, gnd if hﬂugb onmte

b1 ook (1) 1rordifeep kGl & dRRER e RS QAR A AR £ s
simlar to t hénfiseerdingpleeh nent descrl bed above. However, unli ke the
first enbopi rrentThd (ﬁbd‘dﬁl@n@d&i&ﬁ@f&oﬂﬁg&dﬁE’@%ducﬁlgﬁpﬂrathéiamt'je reiaﬁﬁiaéldgd

inawite-on di ment

is not all OC% gfrom?ﬁi\/g?smei%ﬂm %tth‘r"rﬁfsﬁ l)ﬂs ?ﬂiﬁtni‘) HRFA %F‘Kﬂ:ieﬁ a‘i"h"&
first enmbodi m?ﬂﬂ bale@;ﬁllyw@éfrre@@hb)eﬂlO@@SkAledamdlealn Al A, respectively.

[93] A reggy di ngAm;tsi{ Q' fER RMBERINE o@ﬂ%&@tamm}eﬂu&hhm bbdEshWh tafg Once

20 S o e BB e R e kb o

updat ed TDDS émthirodmimelimed ovitheut deparéing FBiidhd prinsiyileshand spirievf thel s1vEiRRE,
is recorded, : ated TDDS is
recorded in og]g@s&b t he ﬁgﬁgglc?@wggﬁﬁgﬁmgﬁ?gﬁ%ﬁv%&gg| ng order.

Al so, the newy updated TDDS is recorded in one recordi ng bl ock of
the AIA as the Al. [94] A reproducing apparatus in which the
write-once disc according to the present enbodinent is | oaded
accesses the AIA and determnes a final TDMA, in which a



finally updated TDDS is recorded, anong the plurality of TDMAs on the
basis of the nunber of recording blocks in which the Al is recorded.
Then, the reproducing apparatus obtains the finally updated Al from
a recording block, which is finally recorded in the final TDVA. The
reproduci ng apparatus obtains |ocationZnformation of the final
TDMA, in which the finally updated TDDS is recorded, fromthe finally
updated Al. Finally, the reproducing apparatus obtalns the finally
updated TDDS from the final TDVA $ladmsa TDDS, which is recorded as
the Al inthe AlIA is recorded in the AlIAonly in a case such that a
TDVA in which an updated TDDS is recorded is changed, the TDDS may
be di fferenk mfeem&fh&ofdu% t¥ od P& InkRR havBizla ﬂlﬂaﬁ%fﬁﬁ?ﬂ@éx@%ﬂt s

[

descri bed above, when a S used as the Al is record

pr ef er abl Esedﬂ%n@ﬁeﬁqmm%@%éwt lqapipne tapeesymBgmgton @fpéé’tﬁe“dl the method
recor ded & Hihe: recording block. If the size of the TDDS is equal to
t he size one sector, 2K bytes, and if the size of the recording
uni t bl oci?ccmsln@lﬂ’{orb@ﬁt@mmadrtgpeTMdatach itfermiagipe &t @d of theepluabitydeapdae
times in one recording block. An error correction format that enables
error co?F@%??ﬁn in sector units is disclosed in U S. Pat. No.

6, 367, 049indl cfanﬁ%@ﬁf[m&ats arch @PRRICE Hnylly BFdkdaffoBrdatidnT8 fecbFlle® Bfiong the
recordlng unit bl ock of a 64K byte size accordlngJi to the error

correct i oMUY UPHRS @re9s aepording fog nymsher ofgscordingertodta g1 whicheesshshi | ity
of suc- Chashiliby (AR REHALIGY KBS FRRR: 6]
FIG 11 is a }loc& %%gram&% ﬁrgt e%gp (?ﬁ%glg%g%‘%n 1?@%@%& g?fr%iéeg
appar at uspiueeél@owfdipdgetaoeaannmﬂm mgrtordiigbhekpnigsent i nventi on.

Ref erring I 1, at a cordl and/.or r.oduci.ng

ropar at uPien et P slraf el EiRe 8 e A% o

2005/ 078725 PCT/KR2005/000377 16 a nmenory 3. Under the control of
the control | the wite/read unit 1 wites data on a wite-once

di sc 100 %-anwr”éf‘é}é&d Afedrimgl, Fhersnthg flicting Ethgdingbundaie @radicompriess, envﬁe
wite- On&ﬁregh&?eﬁ]cg@i %h@AY‘ﬁchﬁﬁ%% b RSeRGEA" %P&ﬁé&n&bﬁm%h{ thdy O

second enbodi ment. The controller 2 controls the wite/rea un
lto mmit@whbﬁnﬁmhmn§@bnﬁmﬁe@¢rwﬂw according to the present |nvent|on
on the wite-once disc 100. [98] The controller 2
error-correction-encodes a TDDS used as the main A, the sub AT, or
the Al actdidinnghddofainier, eheedr the ¢lliiofchdedit respoaie 1© niabiieslyapbiaed
correction.in sector un|t$ and ontrolf dge WW|te/r ad upit. 1 to

r epeat ed| WBEBrybRrgreserdsd in Qusy 4t dhe pIg il aaiee v1spelor hediieioes di ng

unit block. An error correction format that enables error correction

in sector units is disclosed in U S Pat. No. 6,367,049. If the size

of the TDBbIhesnatlpdaf clagmilhevhsieiethe finalheupsated dnformaionyis @ emparaty disc t he

size of t QB%

repeatedl@gpggﬁrgﬁ%h%% 2 ngIﬁhﬁﬁﬁ%ﬁ%lgégggﬁﬁﬁ%mgﬁﬁgﬁ%, rﬁ%yopqum
areas, and the TDDS is recorded as the Al in the AIA.

5. An apparatus to record data on a write-once disc having a plurality of update areas
used in a predetermined order and at least one access information area (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



[99] The operations of the recording and reproduci ng apparatus 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] Although a few enbodi nents of the
present invention have been shown and 18descri bed, it would be
appreci ated by those skilled in the art that changes nmay be nmade in
this enbodi nent wi thout departing fromthe gé;ngiples and spirit of

the i nventseei, acceshinferamyion ohDiipaleding locefiam ingumptipn ofdheplarahity elvidethei r
equi val enfg,g iﬂlile ﬁ@h{%c&gi biRkRAds Hd MBCHHY I'Gn A ApdacOik e i}{"_(n)hkg'tf?é‘ce
disc having a plurality o pdate areas used In a predetérm ne

or der andfindllyl wdsted orfernzatioe ssrecmflet, matong thegrh@alitfy Alf Apdatd reasstrzed

conpri si ng;_recordi rredet erm ned. type of, updated information in
one of th%“%?eﬁpgch?&%}%ablgﬂﬁé?g lcglrtgca‘g,l lséﬁ%?rﬁ%l‘ildi cating a final update
area i n Wyhebinfthdednnyllepdateld theWafe/fBid @fit toFegarar e @A Dintall @ntire
plurality of update areas_according to a nunber of recordi ng bl ocks
in whi ch Beewdg bleckiip thadfdn (A) i's recorded by recording the Al,
including location information of the plurality of update areas, in
the ALA in recording block units, wherein the Al is repeatedly

recor ded 6.fhereppareius ef ¢cleioof.diiregeib theadonirelldriperontAreclion-Thedesethbdd of
claim1l, &Qg{];q %h?eé dicatigg of tge %jnag %pd t.e area conpri.ses
error- cofFaEE R AdNeSHIRGE FEChOrEEUaR Mgt e R P G EPHFHRA Moy 1 o
correcti ofectopiipidd. that enables error correction in sector units. 3.
The nmethod of claim1l, wherein the Al is recorded in response to the
finally updated information being recorded in one of the plurality
of updat e7 afiRaspdAs bN@aihl 5 Sihdrdifhe Bntrd e BREIOfhe AritbAAH Thil o WRES €1 N
the finally updated information Is a tenporary disc definition

st r uct ur ethe AdDSespenst trdiha dinelheupdategdtinlormativindremgt ieemdask inohe opthar al i t y
of updatelu%h 11359 &%g(;;ﬁ;hk§ﬁ$gcorded as the Al in the AIA 5.
An apparatus to r cord a{a on"a wite-once disc having a plurality
of update areas wused in a predeterm ned order and at | east one
access in mati on ar (ALA), th par at us. cQnpri.sipng: a _
writelr ea% ppaTug Pl %a@“bi ‘%@aﬂn e BRI E PO AL BIe ot graporary disc
Wr i t e- oNCEeifitisy strdbitre @“[ﬂjg]tiﬁ&ﬁdi% tHe QHakigh triftiehakibE oPMht hRIIBALS tiftate
to: record a predetermned type of finally updated information in one
of the pluea pndtheTDOfHdaecordedaashe Ahid theAld.ecord access information
(Al') including location information of the plurality of update

N O

9. A write-once disc comprising:

a plurality of update areas, which are used in a predetermined order, and in which to
record a predetermined type of updated information; and

at least one access information area {(AIA) in which to record access information (AD),
including location information of the plurality of update areas, in recording block units;
wherein a final update area, in which to record finally updated information, among the
plurality of update areas is indicated according to a number of recording blocks in which
the Al is recorded; and

the Al is repeatedly recorded in an entire recording block of the AIA.



areas in the AIA in recording block units and indicating a final
update area, in which the finally updated information is recorded,
anong the plurality of update areas using a nunber of recording

bl ocks in which the Al is recorded; wherein the controller controls
the wite/read unit to repeatedly witl® the Al in an entire

recording block in the AIA. 6. The apparatus of claim5, wherein the
controller error-carrection-encodes the Al according to a

pr edet er nithdde8ise of clabn Pewhirgif thiofhhas a sizpofona pecias vait apd isgsioFrect i on
in secto i . ARRAGLAL cl.al } Il er
controls %%ﬁﬁgﬁ??%%fgﬁgﬁﬁnit t%ﬂﬁ?#%ﬁﬁﬁﬁgﬁkfﬂrﬁﬁﬁéggﬁﬁggﬁ?ﬁﬁﬁﬂép
final |l y updatcedeitivhon petdromitbei ng recorded in one of the plurality
of update areas for the first tine. 8. The apparatus of claimb5,
wherein the finally updated information is a tenporary disc

defini ti onl.gthe dat vr elaind BOShertinchdI Al RGeddided i0 €@t A Nini BdpeRs@abitgn of the
plurality of update areas, and the TDDS is recorded as the Al in the
AlA 9. APTRAsteraupsiaPpapdasappipanatign bsing regozdediiy opg oiibeiRiugaliy ehas,

whi ch ar e Lgedid G RE Geetiglem ned order, and in which to record a
predetermned type of updated information; and at |east one access
information area (AIA) in which to record access information (Al),

i ncl udi ng t,i infopmation of t l.urality. of, update areas, in
Focor df ng bidegif ar pRT S PALER (Rpr Pkt baa R iR Gof 5y,
record fi rapbiarupdatethiiicd aruttid OMDSYREGdinD the 1ptdtivalinfbymadion epdrt e )
areas is indicated according to a nunber of recording blocks in whic
the Al isP S?Q:fé@flatﬁﬁEFaﬁaﬁégﬂ}e TQDF‘éi)@a?YQB‘;?‘g%é&PH@B Al an entire
recording block of the AIA. 19 10. The disc of claim9, wherein the
Al has a size of one sector unit and is error- correction-encoded
according to a predeterm ned error correction format that enables
error correction in sector units. 11. The disc of claim9, wherein
the Al is recorded in the AIAin response to the predeterm ned type
of updated information being recorded in one of the plurality of
update areas for the first tinme. 12. The disc of claim9, wherein the
predeterm ned type of updated information is a tenporary disc
definition structure (TDDS) including the | ocation information of the
plurality of update areas, and the TDDS is recorded as the Al in the
Al A




