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FOR RECORDI NG AND/ OR REPRODUCI NG DATA OV FROM WRI TE- ONCE DI SC, AND

VRl TE- WCEwglﬁg%E%BEFm Technical Field [1] The preseng, f%@ﬂl/b(}g 5

relates to a rre and apparatus recording and/or re- pro
on or froma wite-once disc, and nore particularly, to a rrethod and
apparatus recordi ng access information on the wite-once disc to

access nore quickly informati onggge'ggﬁgieéﬁ‘suse the wite-once disc

and a wite-once disc used with t hod and appar at us.

row ' aoVERBOR, JEND" APPARRATES |1 rﬁﬁt&mﬁm&”ﬁmf*

However, REPRODUCING | MATFA' cONFROM: XV'&I’P 5 nelelg:SCDISC

si nce |nforrrat|on that has al ready been recorde

erased nor repeat AINDr eWRiéﬁE-ﬁ)N(IﬂcaDI(SCI "MHAEREFOR
i nfornmati on was recorded, a new ftlon rru% e allocated in order
to update the |nforrrat|on already re f Cenerally, only

i nf or matj Iﬁn Whi ChndRgseht ﬂaérlt%n@&@tes M%&ﬁ&diﬁaﬁﬁﬁﬂﬂuﬁ'%aﬂmn a-ﬁﬁfbi- gbore,

to read the infornmation which has finally been updated, an update
area is al | oPHIENE a2 A FomyAcHritcQpee didcoractmere podiculails e 3 mefhod and

i nformation Wpﬁﬂaﬁﬁﬁcéﬂdﬂ@ dc¥esh BEOrmatBsloh 8 vide SRBIAGER 'td‘ﬁhc@:@,rnﬂr@@mcldy

update area |n whi ch up atgzd informati on js recorded. Wen nuch
i nformation i SPEEHPREAYTA E%@ewteen%% anfltav‘fr&k%%ceéhﬂ%‘?edo‘f’fﬂﬂhﬁe
to detect desbsROnéthéPidEdppAAms[4] On a wite- once di sc for which

def ect managenent by a drive is perEor e record

i nformati on for managi ng defects ge gg’é‘&“ﬁ] gé tthe wite-once disc

is being2]used ansh infirRkiE! da@be kéﬁéht@diylrétﬁrcﬁdbﬁﬁ%\dhtﬁgleﬂisafoﬁﬁv}ﬁﬁh fohe

wite-once disc exis ?@lﬁ{;ﬁare bl e di sc, acc rdlngioa

char acter st i Rt pasgieady Gt ot rlet. Harayee wiphace ey refordse on 2

cannot be repeaitesicy disercanddifortatidn e dhd zﬂi%ad}ﬂbdéﬁ rdBrded esd beWkither erased

informati on has_been, recorded w@en an_update 1@%} t he def ect

management i nf8F FREFEHY F%OWSEEH 3 ogetion o RieH i POl R ORI A T e

recorded in amocatipn ymétcbeaﬁo@md inealer i @@ht}é theanfohﬁitﬁhlal/reitly rééoidedupdat e

area is cessar er the u are | | ocated. tp.a
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may be al | ocatTherefore, to read the information which has finally been updated, an update area is
allocated to a data area, and a disc drive detects the information which has finally been
updated by searching for the update area in which updated information is recorded.
‘When much information is recorded in the updated area, it takes a lot of time to detect
desired information.

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

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

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



to a data area in order to increase an update count according to a
user's designation. [5] Wen final updated information required to
use the wyjjt.e: isc is recorded in _,the update are @{:{iiﬁﬁ o]
the data a‘?vggz?%gmg\hen i nformation indicati ng t hat chP 9}/&)937%
2005/ 062306 2 PCT/ KR2004/ 003378 update area is allocated to the data
area and information indicating a location of the wupdate area are

i ncluded in thgddrk Mak iskmdadiabtol hd @iabh 244 infdSatidnAdictRg 3U&dtion of the
information or a location in which the final updated_information is
recorded canndPd¥eaigapwdnclyded ipthefial undated iFpymagion, shefiral ypdaged information

al l ocated to bhgidcadsh infwidéehe Ghaldp@atb® Rforitiondis 8ot ded SaHBNbe detected,
Di sclosure of Invention Technical Solution [6]. According to an aspect

of the presentv§hy disientire vpdpis aeeajaliosnied i thedeadinpiep gor s dadgptcaea ifayi ng
recorded ther gguppk.nf ormation having a data structure by which an
access tinme iﬁrelré]gadi n% updat egPi nformati on required to use the
write-once di Juselosupe OfyJuxgntion; According to another aspect of
the present invention, there is al Sgpchnftal dSELAIMAL @ recording

met hod and apparatus_ by which an access tine for readi n_g updat ed in-
for mat i dAl r equi AS§OIdEE I8 @n aspret of dbepresenigneention, these israavideda writgjonce disc

According to aR@hpeloRRdteteotlinfolRitibh B2RRAE a ALY SRICHAE by WARSna8cess time
provi ded a data re- produci nmet hod and apparatus by  which an access

d
time for readif®igeadiegundateds 4 ORpAtigh r99gited ogise tedrteonfgdisy cap pe edurede
di sc camnype reducesdinidy anéiBaagpzt & thepleSent AlvedMonOmheiePals@ploPRled a data

present invention, an access tine for reading updated informtiaon

can be reducedecgiking methed prd apparatusiby which apaceess pe detreadingpgated in-

information i Sordfled REuireNg ukEE AitRAck Bis@chdW rbfRal.i on is used. Al so,
when a plurality of update areas for  witing updated i nformtion

d
requi red3t o useAcherdipe;tp angtherasprct ef ths pregent wveniog, Yietsds Prapided adwa ey
a reproduci nggﬂﬂﬂ@iﬁ%iﬂb&oﬁ%ﬂdﬁ baedthybyPREl c as hdckssdRicSoichding Dpatidiaine
|

area in which finally update nformation i s recorded anong the
plurality of fen .tolﬁé%%?vpﬁﬁqﬂ&?l&é‘f C"Brba?\ﬁf‘ﬁﬁ%‘g-[ 10] These and/ or
ot her aspects and advantages of t halvantsfousi Wffoets on Wil | becone

BT TR A TN AT
acconpanyi ng dambd segtcediwheh iacitite-brck]disc loeSvhidhpradbterinied ifordati e {s Wi 8fted
of a wite-o NGad lglvsicg]:(glegl s :Iie% ﬂ)gat}c;?l ig lrllseﬁ.nkl(gg,i wrﬁgta plurality of update areas for
writing updated information required to use the write-once disc exist, a recording
apparatus or a reproducing apparatus can quickly and easily determine an update area
in which finally updated information is recorded among the plurality of update areas.
Description of Drawings
[10] These and/or other aspects and advantages of the present invention will becane
ore apparent and more readily appreciated fram the following description of the em-

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

[11] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment
of the present invention;
[12] FIG. 2 is a detailed structure of a write-once disc having a single recording layer

according to an embodiment of the present invention;

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

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

recording layer according to another embodiment of the present invention;



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

enbodi nent, of esent invention; [13] FIGS. 3A and L6
detail ed s‘?’?’&?z‘%ﬂ??@g of a wite-once di iac havi ng a doubl@“ec%‘/@?%ﬁ

| ayer according to an enbodi nent of the present invention; [14] FIGS.
4A and 4B are detailed structures of a wite-once disc having a

doubl e [igcordi ngd, gmfsnﬁtféEQEﬂJc@ﬁ of fec Eaiﬁmaidﬁ%ea%dta}lﬁare area
present invention; W 2005/ 062306 3 PCT/ 004/ 003378 [15] FIG 5

i |l ustrates a2fiuding o Brembadancat plfhe present VAItMTer data area and a

spare arjeq accopigi B 4 SarRRnRERO6 MR8 ibriitn BERSERE tol A WS inhidimend 64
FIG 6 is a data structure of access infornmation according to a first

embodi nent of theiHesepiiB¥@™on; nvention; [17] FIG 7 is a data structure

of accegs7j nf or n@G, 9l AGRLEHIcASe bPacRess SRS RAB R0 a REordd¥nbodiment
present invention; [18], FIG 8 is a data structure of access

i nfor mati on aStBEAHELHBYRIPN r d enbodi ment of the present

inventiqmg] [ 19] GER ifa d8a aniairé ofddcest inbAmabn a6eASe toH thirdBhb&Uiment of
according to fourth enbodi ment of the present invention; [20] FIG

10 is a data SIrRIBERHBYOWCBI ned by dividing an entire TDMA into a

pluralityopf viriGuels J @M suctudd bf dekéss idtdrnasiont addoffilig @i B Abodinent
recordi ng appg;%us accordi.ng to an enbodi nent of the present

i nvention; an PresptavepioRis g f| owchart illustrating a recording

net hod gggjor di NOFIGY 104y LdHeOdhoR obt@hed HyediPiiRpeRa leniifd IEINIAGHto aBfSblity of
Mode [ 23] Accordi an aspect of the present invention, there is
provi ded a wr VB 'sc having at | east one recording | ayer, the

di sc i nqbudi ng: FAGHI uisal Blbok dihgri 904 RecaldapSapbaratudidcoiding RdateaibalinRe: of
updated information ji.s recorded, and at |east one access in-
formation ar e SRICSRATIEKELER information is recorded, the access

i nfor mat[@en i NdFIGal 2 3G fdwdhpd Al tratindan retoritin eletHodratording & @tembodiment
i nformation is_.recorded. e%24 Accordi ng to anot her aspect of the

pr esent invenf)if%’ﬁ?re‘tsﬁ‘étﬂ’év HOr ovi ded a method of recording data on a
write-once disc, the method includi ngBesecMalleng predet erm ned

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

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

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

access information area allocated to the write-once disc.



updated information in one of a plurality of update areas all ocated
to the wite-once disc; and recording access information indicating

an update ,@592904(;32%i ch final updated 4 nformation is rlﬁ‘éﬁﬁﬂﬁ,ﬁ#@??@t

| east one access Information area allocated to the wite: once
[ 25] According to another aspect of the present invention, there is
provi ded an apparatus for recording data on a wite-once disc, the

appar at ysej ncl Udic@grdn% tWahbtBéT Bk bithE pre‘é\gn't iﬂv@ﬂldﬂr thEx%ngl%gldedamethod of
information on or _fromthe wite-aonce disc; d a controlle

controlling t ﬁ%Pfg\ﬁquiDg/ar%faﬂﬂ?ﬁ disq, g’er%ﬁ?dd“ﬂF@ﬂétc@FWﬁ%ﬁnﬂ[b‘ﬂﬁ%t%‘ﬂaccess in-

i nformation i FoRRoPirad at RhstoAé AdckssAhfoRARh Ared a8@tddl tb @edhRdoh @ difke
write-once disc and record access information |jndicating an update

area in whi ch2pd RefRininsdBtosMRtoRfRfiating 3R updats Fepingdch the fipal updated agress

access i nf or najfomtioh @AreddriQCaAo8E apRirdlNe oM dh@ 286 all6Haka to WP write-once
2005/ 062306 4 PCT/ KR20Q4/.00337 [ 26] . Accordi ng to anot her aspect of

the present i disedtondhe fipgjapdatedacoess infepmationnet hod of reproduci ng a
wri t e- ono®] di sc,Adchbingab ancthéShditbnbe pRkn@intembnf iherlis piodakesh a;gﬁm
all gcated to

in- fornmation fromg | east, one access mforrraElon are
LN

the writ e- onc&orderreducingp BHteange figc.ithe wpaatus eluding: & sadeigeating it
area in which réd@meﬁloﬁ@he WRRBNESiAS GRS S coﬂd@ii&rdmﬁbmﬂguﬁré&@pfo%&l@ﬁmg

a plurality of te areas allgcated to the wi eonce dISCf
the final updéﬁ’@fge‘g HES ORI [eaptone a é‘b‘f‘%ﬂ C{to%e
as pect of the mft@&ﬁﬂtdlscran@ Bbthidihg iifobion SndidBng d@dpc&tb ﬁ@@ﬁ\rvﬂhtb}ﬁthe figal

eproduci ng a once disc, the a ratus | ngludjn are
readl ng data %@%‘fﬁ’&aﬁé OPTRLIOf, g feeor a6 &eimj}mot\ BIGEA G ?cate'd to
controlling th&w&a@e&d@ﬁa@ﬁ&hﬁ:ﬁiﬁpﬂhwd@@@@éﬁfbms i nformation
from at égast one accgfs I nf or.mat i,on areﬂ | | ocat ed
|

. th . .
write- o8l di sc PRI AICh POYRRHEPOAT ChaTEaon G 2SS e ia pat nthe
i n which the fdesaibtionphizh dslloaeeadsin ipadt,oviltbe iobviolsfrint tRrddSdipd oM g may be
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advant ages of the inventi on wi |l DMedet féor Idventiopart in the
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[30] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment of
the present invention. FIG. 1A is a structure of a write-once disc having a single
recording layer, and FIG. 1B is a structure of a write-once disc having a double
recording layer.

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

[32] Each of a first recording layer L0 and a second recording layer L1 of the write-once
disc having a double recording layer includes a lead<n area, a data area, and a lead-out
area arranged fram the inner circurference to the outer circunference.

[33] FIG. 2 is a detailed structure of the write-once disc having a single recording layer
according to an embodiment of the present invention. Referring to FIG. 2, the leadin
area includes a first disc management area (DMA1), a second disc management area

(DMA2), a first temporary disc management area (TDMA1), an access information



descri bed below to explain the present invention by referring to the
figures. [30] FIGS. | A and 1B are structures of a wite-once disc

accordi ng \W@ ARk eigedi ment of  the pres5ent i nventi on. Fl;&/ﬂ{%@w&ﬁm

structure a Wwite-once disc having a single recording
FIG 1B is a structure of a wite-once disc having a double
recording layer. [31] The wite-once disc having a single recording

l'ayer incl udegrea (WeRHahdla Ac6Ringeofldition 18 £b. TR Radodt @AM iRHided b ¥rd disc
arranged fromthe i nner CI rcu erence to the outer cir- curference.

[32] Each of AepigementaenYIAg) andadourtdise manpcement e OMAE: Aol g er

LI of the Wi t@detCsea ﬂﬁﬁnﬁ@*&hﬂﬂd@at%btb:ln@ of & Sk db BN anh gl cEifea, @
| ead-in area, a data area, and a | ead-out _area arrar;&ed fromthe

i nner ci r cunf @resoEding gonditiondext avcaand ap LA, That és, et leastjope gf the

detail ed strUuAr e BMANRe WDMA; &HaBe fib&ﬁldg%ﬁhdiﬂo@teﬁl 204 iff af REDbAE S¥he
| ayer accordi aﬂ to an nbodl rrent of the present invention. Referring

to FIG 2, th\]-!3 @h@eﬁﬁm- the leadoutess- 4 first di sc managenent area
(DVAl) , [aztus econdm%s .S aaﬁmaaamwm?mfe@mt ,wrav%ﬁxiz%ggsfhggg%a dbublsli sc
managenent area an _access information

PCT/ KR2004/ 005%9 m@&%‘ acaqrding t%ﬂblefag?d&%%t af 'i%@ PECSFR F’%VPB?P% ElG 3a‘\=’é&
fThe Itﬁag out @ﬁ'&ﬁux‘eﬂﬁthﬁ%&c@?ﬁﬁ'g rcuossnd M@BWﬂgﬂcﬁi@&im&eMng
our i sc a ar ea Qut_area,

further incl Hgaé”gﬁrﬂ@’ﬁ rfté%&% H“e‘f“L Widh n‘%”@%{‘ﬂm
Ft recor di ngf cmm]%af: df&Eé wife@fce diRchAthg &Isﬁaglérﬁaérding,layeggﬁﬁvmmbez at
east one o e e i ng..condi tion
tost area i n RSP GBS TP scORimEASy L Baen SHCoab s aE gt
areas. [ 34] Fba%:tur%f ﬁﬂdirﬁBg@hﬁn%iﬁyﬁl e mo%féatpﬁluneeametfuré n;h)ﬁhél\ﬁelcblﬂ} once
di sc having a _do or ayer rding to an enbodi ne
The.prosent | REGHITE YO ee it is A HloRicRlotroathon Surt b e st LM As

| ayer LG, andaEIaﬂ]oca’iBimm(ﬁidrdafatmkEae of a second recording I|ayer LI.
The str re of,the. first cardi ayer LO.shown i.n Fl S
Menti it o” ¢ e SR sk Bvthin eI hing Hreeteth fts TP A
recordi ng | ayéDMAb%oughﬂM Loa'dmenssirrdtsﬁesloﬁhafrmhel SRTTIDMA?2 are well
recordi ng |ay sho m.lar to uct ur

Che tiror 1 oo SPamhiy TheR Rk Prparsiigs ads: Bhrbicihe tebataRfess Mk efiret TRBany
recordi ng | ayaTDMA4}dnd thd FDMA vt aliddated ad d4da anaasabysammkammder ea,
and two TDMAs are. aII cat ed ‘ﬁ eco

e da e antiu i Y ol Gk BEEAAE w13 8aRE Bivqitiin if Poormg spuse

a the wnteonce disc having a double recordulg layer. When a temporary disc
management structure (TDMS) is recorded fram the TDMA1, a temporary disc defect
structure (TDDS) including sizes and locations of TDMAs allocated to the data areas
1s recorded in the TDMAT1.

[36] FIGs. 4A and 4B are detailed structures of the write-once disc having a double
recording layer according to another embodiment of the present invention. FIG. 4A is
a structure of a first recording layer 1.0, and FIG. 4B is a structure of a second
recording layer L1. A TDMA1, a TDMA?2, and a TDMAS are allocated to the write-
once disc having a double recording layer shown in FIGs. 4A and 4B. That is, besides
the well known TDMA1 and TDMAZ2, only the TDMAS is allocated to a second data
area by a user or a recording apparatus and/or a reproducing apparatus when a disc ini-
tialization is performed to use the write-once disc having a double recording layer.

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

[38] A TDMA is an area where TDMS for management of the write-once disc is



TDVAI through a TDVA5. Locations and sizes of the TDVAI and TDVA2 are

wel |  known to recordi ng apparatuses and/ or reproduci ng apparat uses.
However , 3\;\/3%?{)’623 g TDVAM, and the T 5 are allocat edpé]‘?xﬂ;%ﬁ? Amas
by a user or a recordlng apparatus and/ or a reproduci ng-apparat us

when a disc initialization is perfornmed to use the wite-once disc
havi ng a doubl e recording |ayer. Wen a tenporary disc nanagenent

structure (TDMRbrded befRRO4 HeslizhiGiofhewhiddite dise. trﬁsrnﬁﬂ%um%ﬁﬁe Qﬁte%%e
structure (TDDS) .including sizes and | ocati ons of = TDVAs | ocat ed

the data ar eadiscisan Qertiga grevantingdherpijgonce digy fram bging ZFAO@ﬁ@ agein. zﬂnée

detai | ed strughtdlcBSnoPbe kR6rdédl bk ﬁre%k?t@oﬂhcﬁﬁscfaﬁy bk By HRWRLIS off £6:8Y, 8 NY
| ayer according to another enbodi nent of the present invention. FIL.G

4N is a strudghdatgrannof pdditionally be ercpded ag the “Lrtsw%dhsmf@wquge disc
structure of fsetieed] recording layer LI. A TDVAL, a TDVA2, and a

e TRV I T
TDMVAL and TDMeQBMqrwmmm@M&és infordtt AGALi€Mink @n Ared 8¢ ARRh dalefect igr €a

by a user or reco aratus and/ oy a repraoducing. appar at us
when a disc ||$F“e‘~"1‘t qndndieating 2, spstife fiea ﬁ’ﬁé”?ﬂ?? anagatibe §PEL

having a doublgqd ﬁﬁﬁﬁésﬂa Iwaﬁ@wmel{;ﬁkanﬁgqa&anwmhm& thONHSFI Ak ket 8
to a wite- onggc di sc,. and .a process. of r rd| datal “Hhe ar eas
will now be de&¥& ?Ib@ante{ @é}ca erpjopation i ‘%W f prmation

gac;?a eRZ WSBEH 81(3 ;1?,1?%% ldcen%m?ﬁd di?:éscof | spar%’\@ewﬁﬁfcﬁéi ﬁﬂﬁ%&ﬁar%as, and mformatlon
corde ef or | zation t he

di sc. The fi néﬂq“?&f'g atiqnsapd siges fﬁ%Mé 9 g""%ﬁ“é‘ﬁ’é‘? \ﬁtzfﬁe&%ﬁ OwWs 2

preventing thdatarédondingsauslbbibe Wiidearee dizg “ﬁtﬁQQiitdﬂai) b@;%lb béhnng\lﬂﬁ’fl ererd Btt?

cannot be recorded o he. w.i.t.e-once di sel.ecti on,.o

a User, or  ieeRa sl matITA F arrard i Sl SO iyt faa recorting

wite-once di ssits, hiitﬁcluﬁte:tsaa whmﬁ ddiasenotirecofdedal i zed. [39] The TDMB

i ncl ude tenp def | i.st. ( %ﬂﬂ‘? DD$..and a_s b|t I mp

(S T TORL STt B e PR et e e R Ta e R P

defect is gepsidatiag app@atus;\ hcﬁnaﬁﬁ npﬂatedr‘m)M&tm pagticulayiths tINNA 8 gaickl.

The TDDS manages. t s a location pointer indicating

a location i ng‘?ﬂ"ﬁ‘rﬁ‘g%ﬂﬁg ﬂﬂeﬁﬁﬁteogcer(gﬁcdpﬁbeaappﬁmmf 'ocati on pointer

I ndi cat i[dt] a | o€Cainmoily) whastthe WritdumcSEM isdoaded hlt(d&ﬂ,redofdlm mp‘aram and/or

I ndi cating | Oﬁ%tmon cz%rrlldam A emcﬁﬁﬁa ar eas ﬁ%&loﬁgt eed aratus

areas, and in Fone {ERETAEEL § ng H PPEAE S AL TRt 95 “?Bﬁ/ﬁgp

al l ocat ed t o taemidadschosr tbasanagdtbe SHkd-whedisc and how to record or reproduce data by
reading information from the lead<n area and/or the lead-out area. If an amount of in-
formation recorded in the leadin area and/or the lead-out area is large, more time is
taken to prepare recording or reproducing after the write-once disc is loaded.
Therefore, the TDMS is used, and the TDMS generated while data is recorded on or
reproduced fram the write-once disc is recorded in the TDMA, which is separated
fram a defect management area, and allocated to the lead4in area and/or the lead-out
area.

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

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



data recording status of the wite-once disc with a bit inp by
allocating different bit values to clusters in which data is

recor ded i@o\%h@,tﬁg@guni ts, which are da?ta recordi ng uvr&(lgﬁmﬁgoosgﬁsc

clusters in ta is not recorded. [40] Wen the e-once
is loaded into the recordi ng apparatus and/or the re- producing
apparatus, a finally updated TDMSS in particular, the TDDS is quickly
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| ead- ou';] ar eaata[hiéjs?ﬂlohﬂfﬁﬂﬂﬁbédﬂavﬁtfehbgag%& Hitrs] see%ﬁéra@algﬂ z"dﬂlg l@ ting p&wﬁd )
i.e., the TDFL apd,the recorded j.n_t ds.fjna rec e
1 DA si nod Hch SeGleteat et Setied® Feplcahe bR s Evatsd & Az
disc is possi lateg, iy, defdcoi.ngsd, h&r&@ﬁdﬁf figl h}ﬁlﬁf}@lﬁsdré]?ﬁfe@diéﬁisﬂglat@ﬁrﬂﬁyhanws
to read only ani ngf ul i nfar 1.0 romt he, def ect, nagenment area
by | stori g olFgh i inshedefiel ik MirshiP aichom PAFHRG i BRICE A REor L
whi ch are updad isdn avititeh & the defdctsiVie fedritieh islled A sdbgmutaVA. Thdtorling.
5 illustrates a process aof recordi data in a.user ta area,and a
Sphr e ar ea. VO BORRROEB G0 AP dRd e s e e bR o o s
enbodi ment of nbhmllp begewtittéinarerdefe@nhas[bédl] gdnefatsirih Benet® . Hla@ortion if which
i ndi cates the s ata are nd i ndi cates.the spare. area.. A
rethod of ool RSt BasPnEs s PR e iR hdrisndpa b FfiSedat®: 1 defect
cont i nuous r eédridkewgise, rasdbstiutel #2 corasspandingao otteciefigt #b3eenckied. Utsy, iaina
is recorded cqntinuo nd .se- entially jin the _conti.nuous
recor di ng rmdgip’aah@elll Cg%ééﬁ‘w bﬁgwwg&ra&%%ﬁ# c@‘r%ﬂ“ﬁ ’ arfi)eéeéc 53 dass neh
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gﬁ{jf f/”e fﬁgg [54 a/]h elfﬁ{é g&f@@' rgegoerﬁi%g 3L ik L&At MG AP BE u8 UG wARN )
verified, that is, if a user pushes an eject button, or if recording of the user data
allocated to a recording operation is finished, the recording apparatus writes in-
formation related to the defect #1, and the defect #2, and the defect #3, which are
defect areas generated in the zones @ through @ , in the TDMA as a TDFL #1. Also, a
management structure to manage the TDFL #1 is written in the TDMA as a TDDS #1.
The recording operation is a work unit determined by an intention of the user or a
desired recording work. In the present embodiment, the recording operation indicates a
period fram when the write-once disc is loaded and a recording work of predetermined
information is performed to when the write-once disc is unloaded fram the recording
apparatus.

1471 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 #3, a substitute #4, and a substitute #5 are generated. When



data has nornmally been witten or a defect has been generated in zone
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e recordin ration #
recor di ng appgﬁﬁeu?%rgqﬁ%@gﬁ?ﬁ?%ﬁ{at%w “@gﬂﬁgge%%ﬂydwgwﬂ eﬁﬁ?
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shown in FI GSrecﬁr#?ﬁ%ﬁ‘aﬁaff ﬁl@%@%@%ﬂ?ﬁﬁﬁ%"ﬁ asaﬁ‘i?i“%ehare ar eas
are [50] When a final updated TDMS is written in a TDMA allocated to a data area, a write-

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

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

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

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

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



allocated to the wite-once disc, the TDMAs and spare areas are used
in a pre- determ ned order. For exanple, when a data wite path

applied t once disc having doubl e recordi _ wn
in FIG SOWHEE%%%%EQ te track path, i.®e., a path mher%%%‘?%’%’%ﬁsj%

recorded froma first inner area of the first recording layer LOto a
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spare area is ybi#th aredisSBEIDUILPAre area, a third spare area, and a
fourth i(pare area are used in this order. [49] Likew se, the TDMS is
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the second inner area of the second recording |ayer LL Wien the TDVA2
is full, a néfpyis awéfa@@&bpmr&ewﬁfé%rm bhmwmmmmeéél ed to

a first data gs@adedlin AT dndsh AT Dwgmgaaatd bfeht h@y@l& teﬂea Iohgbrrt@@btﬂhwmlfme
enmbodi nent, the TDI\/Al and the T al | ocat ed he i nner areas of

the recordi ng Sizapéite AlAds ey oF p alyraliy of AR A¢ ﬁlé‘lcé‘ﬁée di sc. However,

t he TDVAS s% al | @@t 68 4 datd mcﬁ%ﬁa@&@'g&fmﬁmm adPRMi at}ﬁst
al | ocat ed &Wctlgﬁ of the user. Therefore, when

allocated to teﬁ@o ehresent inpeption, TheAkshayn il § 1H‘I‘S€a?e§| Fl}e TIMes as

TDMAs al | ocat e@dit@idtxematlad, mﬁaﬁs Btelb$@d; anll B AMRER: Wrifelondd distishdtngd
TDMS i s wrlttenlﬂlﬁaT Io ate Eggdata area, a wite- once
C

disc i s unl oadslgublggerordine ‘i’"ts O¥h is reloaded into a

recor di ngspppar iﬂeﬁﬁmn EUFIG 6 Ca Al W@M@b %Am&hnﬁﬁ?tiﬁéhnhgﬁxaf thaal
updat ed TDVB

t use ver, the T
recorded in t A IOFRREA S(V)\trb f’iﬂn‘{"ﬂ‘ %‘épdzﬁtc&“’gv\g%wm&ﬁﬁ “ﬁdat‘?j?oé‘@t ‘Efrtb"?/él
cannot r[gépgni zqhk b\ﬂ 11f1cﬂ1§1:tes hh@hl duBer[dPDNA s aliscatet @fla vfitddnte disly in-

ST LN AT (R e o W
separatel y al ntieitiag ldoan@spjf&d:ermmsrmmmam 16datioh uﬂ@rhgnw idyen6lnge in-
dlee i (e Drgosily WSRO eSS Lniol I o (AL Lo LEoargEd )
as the TDMS i formaeowindieting 5Be]gmedusg)or entligg ppsdadreardthosispdficach TDNIA Enes
recogni ze o GETIPSPqu%AGam A Cetcenan Kerdh of toaPRaRE YRR T g AT
wite-once di $mchides idagi@tdon idivatiligethe SOMA i yhizh diedinal EPDSdsIticoded.
appar at U[%’T] Al so, W%en awrl e(:){())IIScé: 916:5(2: g’.gc%rcgng o t{uL.< lgl%soegl%ijﬁggn %Zés loaded into a disc
drive, the disc drive can recognize a TDMA in which a final TDDS is recorded by
accessing an ATA in an already known location and obtaining final updated Al and
obtain a final TDDS fran the TDMA. To minimize an access time to obtain the final
Al recorded in the AIA, it is preferable, but not necessary, that Al is continuously
recorded in the AIA at the continuous recording mode and the Al update count is
minimized.

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

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



area in which the update information is recorded is called an update
area. In the present enbodinent, a representative update information
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disc drive caﬂlerelé‘@@}ﬁﬂfén@%%ﬁafﬁ)ﬁw&ﬁwag A% pe feprssented asGrdiess Py
ac g ess Id n %\I an ﬁilrs%physi@n settor @fa Yirdt olueeer 6ABATDMNA antbhncdddaksNoMrirki phgkical
updat e an

obtain a final T fromthe TDMA. To mnjmze a
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pref erabl e, botdinay skiltdethsart\that tviddus Bhariges Hahd mBthod sf depres@tiag @edink n

the AlA at the coptinyous recordin %@R d. the é ount |
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I n which the tui rérelltli 11TDDS Is recorded is changed. Al so, when

i nformation i NUICCAY I'ng the nunmber of TDMAs allocated to the
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included int Ii‘r%rention. The data structure of the Al shown in FIG. 8 is identical to a data structure
of a TDDS. That is, the TDDS is used as the Al without defining a separate data
structure of the Al. To use the TDDS as the Al, an information field indicating a
location of a TDMA in which a final TDDS is recorded must be added to the TDDS.

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

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

the TDMA4 when b0 trough b4 are '01000b', and the TDMAS when b0 trough b4 are



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

recorded.

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

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

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



enbodi ment, a flag indicating a location of a TDVA in which a final
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Therefore, COR&itHGahAJeingived davh iR lehdhArecol YRS p@ati RN F‘afédta'd\éﬁ t list
TDVA, the one QO%SECU%I ve TDVA caln be dIOVI edpl nt o at’cé%éa it S

virtual TDWVAs indigaipe pheye defiect areas exist as the F}Ef‘t?{ﬂﬂ‘g &splis, aiorrédhwnmaéﬂdpf@at
an entire TDViisi itk @embryBabdthets @ blurality bftii¥ect E)StordsQhe ﬁﬁﬁﬂ%‘ (ﬁ' defeBt

the witeonce disc having a doubl e recording Iayer when t

are used in t[Hesat @b‘l‘P‘We aF?i’ea]}PENﬂ to the,writerppedis¢ HIO, m@%@s am

and the TDMAS an@fifithef wifs B THDS fie &%@ thobided TOW2n HHRCITHIVAS DS
clusters, each of the TDMA3 and t | udes 4096 cl usters, and

the TDMAS i nOPRIERESr erafigeag %fFFéWémWP IS pRIFOIIG F‘UB@%O%-@@

clusters. |f then®@iM,iséralahes. Aaemtwlnsﬁtﬂfﬂmeatbgr nﬁhgl&fe%n 8 write
1024-cluster units, or 2048-cl uster unlts3 gﬁ)ﬁgﬂ] can be
¥

di vi ded i nt o X9k Bgempgrarily stared 1n.the mespry ﬂ%‘? 1zeording Opgration
TDVA3 anong t IigishédVfie cohtrelleg D rédde thEDIVA . ble@ Giothe thelndryt 3)@rovidids g TIDES
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fi‘nal TDDS i s TDMA@tdetkd to mmnmidm Al and obt al ns the final
Very 1o i 1o S B anigt RGPl op Sk op ol GRALY ffeo pgfen s
obtain the fi dats nbbBire ihefies dut€in o datasadéa/rytobins (vifea hcomitednEeOdielDO is
of Lhe, Vet ueley TR oStk abeyee oS R0 8 o s
of each virtuaMARNBcata] oatie dvnmohwﬂlsd wot he pr esent enbodi nent. [66]
e SCap, 10, 2L S PO ERB LN 1 050 5 Sy e
virtual TDVA iatconding to thleresent invention. That is, the controfler 2 controls the write/read unit
1 to write predetermined update information, i.e., a TDMS including a TDFL or a
TDDS in one of a plurality of update areas allocated to the write-once disc 100 and
write update Al in an AIA allocated to the write-once disc 100 when it is necessary to
update the Al
[72] A method of recording Al according to an aspect of the present invention will now
be described in detail on the basis of the structure of the recording apparatus described
above.
[73] FIG. 12 is a flowchart illustrating a recording method according to an embodiment
of the present invention.
[74] When the write-once disc 100 is loaded into the recording apparatus, the controller
2 controls the write/read unit 1 to write predetermined user data on the write-once disc
100 in operation 71.
[75] It is determined whether information to be updated is generated as a result of

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



final TDDS is recorded is changed. Each of the data structures
according to the first through fourth enbodi nents can be used as the
data structur f.the Al according to the present enbodi nent.
However , t%{@Zi?S?Og}SOf he present enbodi meft i ncl udes i n- lf%’?’?rﬁ"tﬁpﬁww’s
indicating a virtual TDVA in which the final TDDS is recorded or in-
formation indicating a | ocation of the virtual TDVA in which the

final TDDS IS rodofififd g‘%g%ﬁr"hi A bpdratfon 7]31%%% ?Tﬁgéﬁl? glgl?(%.ﬂ’tﬁﬁlg% Bifoﬁ%ition to be

recordi ng apparat us rese

ng to an e
i nvention. [68pdaed i@ﬂkﬁfﬁgaﬁ'@%ﬁ-@fh@ﬂhe ThMY s goratatedy thep iy temporarily
includes a wrigelyiqack M%d'g?i’a aridl wirethd R:L:J)r‘afngé)pgllﬂggn R {i‘ﬁ?sﬁ@iﬁh on

witelread unit 1 wites data on a wite-onC 00 an_reaﬁs _trr%e
recorded dat ar¢ads e dOHLystoipdirthe memget band pegvidesshe FDFR éo the soitelesdd gt 3.
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invention is allocated to_the wite-once disc 0 manage the
defect, the c@Heqagd te thepwiitgencegdiscelO0fiy opgratian Air I the prssdnb erubgdiment, the

detecting a REAd HRaidmicdisarravidef ect is generated by witing data

in predetermned units and verifying the recorded data. The )
cont rol 1[@f] 2 chddrsonirlice? deipwrnes efannshes reegrding opgFatiop Axsts frgoperation

verifying user7dgliar éﬂbt&?%of&%géﬁfdﬁgn SRSk AlpeRRoM ltthroﬁgfﬂgfeéﬁrﬁﬁépeﬂted.

defect list indicating where fect areas exist as the'c

resul t 5,72k or es If FSthss repHiREPRIGAIER focsos existfhe Fentisliot JeisTmings iveihar i
plurality of defeedsalyitd updatSAPnCsetatitn P6.Uh Me frdseenfiRlififcht, whes h TDMA

an update area allocated to the witeonce_disc 100, i.e., a TDVA as
a TDFL, and fRywhicha fipal TRMSsanfpmgarigylagagfinal TRIDS i secopded igeungadrwhena

the TDVA. DurinBg TISMA i§ BERARHNG wIRE idbir®fon aldx&ﬁﬁé Y10 R of Wh ekiGrinior K
Is perforned at_| east once, and carnpnly, several tines. A defect

list obtai ned TRMpds shenasdhgecMas yedatady after wite work is

t empor arRy st ormg chitrdiRE2 IBIRIYhS wiite/Rad Hiik1 10APEIR thd 8T MARAMY Hipdate
e

operation finishes, the contrqller 2 reads the TDFL stored in th
menory 3, pro#@éds }iTﬂ:‘LPda‘ceS infaeraiipn isdpeaeded AAng 2 pluralifyof upgars Atees

the write/reagn sHAIA 3t Teast Whé dfewhibieis hidbdatddto tHeewritd BR @dcl 10034 gsbritnigle
write-once disc 10Q. [70q]’1l6V\hen data cannot be _recorded on th
rahlG

W ite-once di SESP Pt negissappdhpt she sapp Al drEReaifgly rgeursdingthe event
write data inadeftafia gaicR@editheRecededABN the wite-once disc 100 is
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control ler 2 goRtdratdintanenw dftied weRGntedite 100; Fhw fht ritedre BRY i10Gisa

data structur ?oaded into a recording apparatus or a reproducing apparatus again, the recording
apparatus or the reproducing apparatus can access a final TDDS more quickly and
easily.

[80] An apparatus (not shown) for reproducing the write-once disc 100 including an

AJA in which Al according to the present invention is recorded has a similar structure
to the recording apparatus shown in FIG. 11. However, since it is a reproducing
apparatus, a reader is included instead of the write/read unit 1. When the write-once
disc 100 including the AIA in which the AT 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 ATA
and obtains final Al The recording apparatus or the reproducing apparatus recognizes
the TDMA in which the final TDDS is recorded fram the final Al. Operations of the

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



according to the present invention. That is, the controller 2
controls the wite/read unit 1 to wite predetern ned update
informati o TDMVS i ncl udi ng a TDFL or a TDD$ in _one of a
plurality ‘E’Pzﬁ%z’é%%gar eas allocated to 'fhe wite-once df SEEHEVYRES
wite update Al in an AlA allocated to the wite-once disc 100 when
it is necessary to update the Al. [72] A nethod of recording Al
according to <BSBAL in Bral SRl N ER

described in ta? on t agps d%ﬂlﬂgmsﬁr%%?ﬁgg&g%dﬂ%Wb?ggng@Hhe
appar at us des@ﬁﬁﬁ@dﬂﬁa@QVémgﬁMﬂmnw@ﬁmﬂy is a flowchart |IIustrat|ng
a recor met g, mewerag 60 &% NERAALIERE ﬁlgal

|nventlgﬁ [ 74] vmgn he mmlfe once disc 100 ?gqﬁta e %ﬁﬁ%@hﬁwt
recordi ng appa?%?r.cl?émM@MﬂlomeéPCOTQIHEémﬁm@erﬂﬂﬁnmﬁaémt@ado wisithe 1
to wite prede:fEaideeticudg wial Qie%té&ﬁe\ﬂ{sb 460 R']ﬁlﬁaﬁiieﬁcﬁrstlzgphdvﬂlg fidaa

operation 71. I's, determ ned whether ‘I nformation to ated

i s generated égmaurreésmrﬂmsﬁo vasious emhedigens dscdesqriped pbasve iswererdedimradinst
whi ch is perf QiddRfin@tiutiCastineONLe during one WO 2005/ 062306 13

PCT/ KR2004/ 003378 = tecordi ng qﬁg}gratlon in operation 73. In the
present [EFbodi meHthoughhifavemabadipenitofithe presenisyention bpvedheen shoynamipys.
Wen the TD'VBdb&nBé‘d‘@tr@&ﬁ&ibeﬁ ccldtbFoy BodeMIRAH thk Yirt eﬁAngeg eyl 68rade

nenory 3, and when the recording operatlon i's finishe
control l er 2 i} gspempodmmntssyighaugd @Mﬂﬁéf%h@pyn%plawdﬁpwm@g ipvgation,
TDFL to the V‘ﬁl&és@é?@éfqv}ii&lfsd@ﬁnetﬁﬂ%éd’?&n%dﬁéﬁr@@ﬁv dhd 1 wites the
TDFL in one of a urality of update areas allocated to the
write-once disc 100 in operation 75. In the present enbodi nent, the
update area indicates a TDVA. [76] The controller 2 determ nes

whet her anot her recordi ng operation exists in operation 77, and if
anot her recordi ng operation exists, operations 71 through 77 are
repeated. [77] |If another recordi ng operati on does not exist, the
controller 2 determ nes whether it is necessary to update Al in
operation 79. In the present enbodi nent, when a TDVA in which a
final TDMb and in particular a final TDD$ is recorded is changed,
when a new TDVA is allocated, or when information indicating a

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

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




in an AIA at | east one of which is allocated to the wite-once disc
100 in operation 81. It is preferable, but not necessary, that the
sane Al is repeatedly recorded in the event an error is generated in
the recorded Al. [79] As described above, if A indicating a |ocation
in which a final TDMS is recorded is recorded in an AlA of the
wite-once disc 100, when the wite-onge disc 100 is |oaded into a
recordi ng apparatus or a reproduci ng apparatus again, the recording
apparatus or the reproduci ng apparatus can access a final TDDS nore
qui ckly and easily. [80] An apparatus (not shown) for reproducing
the wigdegggce disc 100 including an AlAin which Al according to
the present invention is recorded has a simlar structure to the
recordi ng appataidsmedwn in FIG 11. However, since it is a
reproducing, apparatus, a reader is included instead of the
wite/read Unit fwriigrahcs diee W\ffrtgéf&?ébonedfegerdmdaweﬁé%@f%@omwwA in

V\ﬂ' ch t hedAIa pl@alitg 60lpdRth ar§§s inQasethreddternting L!i[ﬁlﬁfe@dhf@inﬁlﬂlon ad&gadsr@édl%nd
t he reproduc appar at us .aet mnes [ the wite-onc | SC

o finalt 2 eliey B dsts R ERR e AR M PG AR RO sy oot
r ecor deitk AlnndibetinPA.updétt ardreinwhidheinangelatiddsfodfilioh ss esrakd.nal i zed,

the reproduci ng apparatus accesses the AIA and obtains final Al . The

recordi ng apparatus or the reproduci ng apparatus recogni zes the TDVA
in which theé. findhe TEDSF clginT & oredsa ther/d indutes i least oAk oOperphiralitnesf uphiate

e SRR SRR BRSPS AR G0

skilled in the art fromthe description of the wite-once disc 100

i ncl uding t ISCAT@%%QO%H@% Péme%ﬁlﬁﬁota&e%&n*}mﬁén% é@%& fnhe

write-once I's a |sc whi iIs not ‘initlia ata
not r eddhdbel fing) upgateinformaticr is recprieds scbpagesy appar at us perf or ms
initialization to use the wite-once disc 100. When the wite-once

disc 100 is initialized, first Al having a data structure according
to various émbodil A ohaaimeh whermirtheds arepeatedy mogiigdiimtng ARy st

recordi ng cluster of t he AIA [82] Al t hough a few enbodi nents of the
pr esent inv ntloE 8 F% mm and described, it would be
appr eci at ed®by t hBSESSRI ¢ ?‘B’d ef%“‘@ﬁ"t‘ s %30 BAisetedherdR-atRanca drewhich
t hese embmdﬂn@nm@jmﬁim@mﬁngﬁmambung fromthe principles and spirit of
the invention, the scope of which is defined in the clains and their
equi val ents. 15

6. A method of recording data on a write-once disc, the method comprising:

recording predetermined updated information in one of a plurality of update areas
allocated to the write-once disc: and

recording access information (Al) indicating an update area in which final updated
information is recorded in at least one access information area (AlA) allocated to the write-once
disc.

7. The method of claim 6, wherein the Al includes at least one of the plurality of
update areas or information indicating locations of the at least one of the plurality of update

areas.

8. The method of claim 6, 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.



CLAIMS What is clainmed is: 1. Awite-once disc having at | east one
recording layer, the disc conprising: a plurality of update areas in
whi ch predeterm ned updated information is recorded; and at |east
one access infornmation area (AIA) in which access information (Al) is
recorded, the Al indicating an update area in which final updated
information is recorded. 2. The disc ab claim 1, wherein the A

i ncludes at | east one of the plurality of update areas or
information indicating |locations of the at |east one of the plurality
of update aPBeas. TBe mMElwddifskeinpf, whereimtilg reabreingiof thehdd cAimpiisesupdat ed
only when t | [ the final updated information is
recorded, |E§p§%§r§l eﬁ?&g.ﬁaﬁéemdﬁlﬁ%;gg claim1l1, wherein the Al is
repeatedly recorded in the AIA. 5. The disc of claiml, wherein the
Al is a flaggi “d*rﬁ@Heﬂ%dtdFEIahwé%r?eréh%Alrls %h&%dm‘aﬁﬁ‘g iR abatlélaf’e%tiﬁd

information is recorded : recording data on
wri t e- S the ral UP%GW%@EI“%%‘?Q@% recordi ng predeter n1 ned
updated information in one of a plurality of update areas all ocated

to the wite-once disc; and recording access information (Al)
i ndi cating b upé\ata@p%{ﬁté‘é MRGPrAHRY Eda N R ItEGASR YaC. thePRASFAINS BHMRriSing:

recorded i naatrité/RR\tUNNAEILAT 6EadihG frfsriRtibION i fadtn (HAlvilte Bhtd@iad; @eldt O
the wite-once

sc. .7.. The nethod of claim§, er.e
ol udes ar arcaadlegfanbping e BREPSAY @ Srobirapdestadugted iformation
i nf or mahe oha ptmchlzq,edfiupgatbcac@tsiammteﬁ totthewelte-drea siisc@ne reord Aezepd lnfoahaﬁcyl
of upd The net n th [ecq rd|
Che A (a0 gRelBEme BoedParh fhutea ot rebing B Insalins”™
ar ea onrkcgesatrdornorien afeat(ARA) plloratdd toythewriteupdatiscar eas, in vvh| ch t he
finally updated information is recorded, is changed. 16 9. The
nmet hod of claim6, wherein the recording of the Al conprises:
repeat edl y fd@cor dhegprareiuppf ¢laimt Hewherain the Al mhlederethi olirality oflupiate Greas

wher ei '?aan*ﬂﬁrerﬁhod diRatigdcakiBl Giahd B% J%{HB&QE%@%@%‘ in which the

final updat ormat’ion 1's recor An apparat us recording
data on a wite-once disc, the apparatus conprising: a wite/read

umdt Wi i ng3or TRAEh Rl ObOSST HORNORIRe b6 RARILNG G 1% AREReS Sftito
an write updated Al indicating a changed update area only when the update area in which the final

updated information is recorded, is changed.

14. The apparatus of claim 11, wherein the controller controls the write/read unit to

repeatedly write the Al in the AlA.

15. The apparatus of claim 11, wherein the Al is a flag indicating an update area in

which the final updated information is recorded.

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

obtaining final updated access information (Al) from at least one access information area
(AlA) allocated fo the write-once disc; and

obtaining information indicating an update area in which the final updated Al is recorded
among a plurality of update areas allocated to the write-once disc from the final updated Al.



a controller controlling the wite/read unit to record predeterm ned
updated information in one of a plurality of update areas all ocated
to the wite-once disc and record access information (Al) indicating
the update area in which final updated information is recorded in at
| east one access information area (AIA) allocated to the wite-once
disc. 12. The apparatus of claim1l, wherein the A includes the
plurality of update areas or information indicating |ocations of the
plurality of update areas. 13. The apparatus of claim 11, wherein the
control | er déntr dhe mett@dwf clein i@ aeherein thetAJ indlwdes éheupdratite of Wpdate areas or
i ndi ca ol hgupdate area in which
the fi ﬁlrgﬁ%aﬁgﬁg@ggﬁ%#g%%?@ﬁ@ﬂ&@t%%%ﬁ& 4?% changed. 14. The
apparatus of claim 11, wherein the controller controls the wite/read
unit to repgat eﬁh%ﬁ%ﬂaﬁﬁ réﬁ?’@d&hng‘ é‘wﬁt@%rf%&sc IR aEﬁb@aQQB&%Bﬁéﬁ% of
claim1l, wherein t is a I ndi catin date area in
whi ch the fﬁﬁaﬂid%m{r@cﬂﬁ’f%ﬂ%?rﬁﬁ@ PBFPGI WIitE©pes g'é@l an% A met hod of

reproduci ng a%o%bl!e?c&ﬂx%ﬂ”nglth%crea@é}% Hﬁt%m%apt%fédsdceébs ;%Fn@dt!&h ) Frbmak
updat ed access i nformation (A%'N@' m at | east one access information

ar ea d%sh?“eaﬁiqcsx%%'f'@&“?‘%mq{%a ogRied tejihe cvritesperegtit e R gbtain
i nfor rmifbmranbrﬁlmdmtmgﬂﬁw atiatpglab @memnerrnm;saatetdm if leB@ted B3 E phkality
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claim 16, wherein the A includes the pl urallty of update areas or
information nd ting l.ocatians of t he dat.e .ar.eas
18, “hnapparan us TP pRaTIET oA bobii Bedl Belis BloBRiER FyRe%
conpr i $cation ofahe epthkds arreeadwhlgh theet fanal emakatiod imecoddedwr i t e- once di sc;
and a controller controlling the reader to obtain final updated
access information (Al) fromat |east one access information area
(AlA) allocated to the wite-once disc and to obtain information

i ndi cating an update area in which the final updated Al is recorded
anong a plurality of update areas allocated to the wite-once disc
fromthe final updated Al. 19. The apparatus of claim 18, wherein the
Al includes information indicating a |ocation of the update area in
which the final updated Al is recorded.



