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Description of Drawings
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:
FIGS. 1A and 1B are structures of a write-once disc according to an embodiment
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oC u

Al A i the Al. i .

Fepedigll et Pt ARt ot e Jisit R binsdnep gbodimen

t hef (At Aresdsdevehoon. FlGe hAiioa 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.



[32] Reference wll now be made in detail to the
present enbodi nents of the present invention, exanples
w@Roosarsks are il lustrated in the acconpanyi ng BCHKR2@S/000377

wherein |ike reference nunerals refer to the Iike
el enents throughout. The enbodi nents are descri bed

[34] belf OWhe e @ite &i@gr: BX\Bh@h Bin gegewgeﬁg mzlyle;l& [IVEIgI. ill(éninbh{ldes a lead-in
referr i gures. : and . re
v P S B a0 fice tbecd 0 A W eirelrEnce o the outer
enbioginrferencof the present invention. FIG IAis a

[35] str uq:%ﬂﬁ 6f ? %II‘S% ré/goh{lgg ]@?éeuf' %?(fa E&Xh@%c@r(ﬁﬁgﬂg@‘ L1 of the write-

recor ayer structurte

r PGE v sl vl Taepraing ST & F & dEinply ey kpd-frearpa. a data

Thgred\aint @-18RCSut Ak@GarRaYidGod thd MakbeciF@EAERhddolBY&lter Bir-
FI G kIAlncIudesaIeadln area, a data area, and a
| e tf"“Gr ea arranged fromthe inner circunference to

[36] the aUuGe? 151:2'1 dieﬂ&ll‘ﬁ‘d&miﬁm&: of[tﬁélvnﬁaﬁlﬁbeaﬁscalafvhfgsi single recording layer

t heCC\(/)\?dlI%% to den old o?t prgsggt grﬁmgl' R rr?%’g Plib 9 fthe lead-in

once aVI ng | e recor ayer
Fl @ca irBludas h lids shsa nllzmagem‘mt aread DMA Ha g accond ahscamilagement area

| easiyiauh, AfSeie SB&RQ@QC Haﬁ?%én%t hl%Q‘?TDMAP)UEﬁ %c@fb%fotr&atlon

the outér cir cunferenc det ai
st fige k- #i1d 4 FReoTging enditiva t%ﬁt §@ah£hﬁ lﬁgd a%%rﬁagméludes a third disc

r eﬁ@ﬁzcgeﬁ@:n{ @fy&s(Dmm afld agodrﬁh ;139 @ﬁﬁ&g@hﬁﬁfﬁre@fDMb\&) Also the
|nvent|or1? fh{ﬂr to FI.G t he d- )
@3 HE‘FE%@&Y durfhier & a5 &ka ﬁ‘t‘m%?ré%( a,nagaemen area,
s et mdrﬁmgmmlﬁmgmrm ardea Ammmat isathkrermiy bemydeasaone of each

di étcth%ri§g§1%1\élAa fiRar NV thetle c?ﬁ%ﬁ%?néﬁpgﬁ) [&P&Egﬁ at least one

a recordrng area
Ie@fo‘h@iﬂadané@alandlthﬁdé@ Quttﬂiﬁ:@rd di sc management area

[37] ( DVAheaid R of Qktatil wﬂiﬁaﬁow& SR N infifrRAGHPMMDatindh $&ation at
the | ead-out area may further include at | east one of

a VBIspaPdity l%felf%tonnﬂwagé Aelset mpragemgntigtasmatiepythat a recording
C Oﬁl’;ii/éﬂ @ptoﬂ@ah% @p[ﬁaatuﬁﬂﬂ)uﬁfbbﬂlﬁxto udead wflﬁeroﬂcﬁ @[@} DﬂM%yCdﬂ@d The
at east.one.o , the ,
o areERanioRged wERES AT e dsRrtsl T ot "Foast one
[38] of t Ritheldatuchréainaludes @ficht sfec dreadwat daa ea,  F¢pndikeenporary disc

@ah%teﬁ{&n%g?gmaq}ldta\?%g&ﬁp%qr aggess information

catio ate i nformation,

[39] s uch Tas Eﬁﬂédtlnﬁﬂ%@ﬁ%leaﬁ 2, %fﬁ?rift qsgianechiiring pEBGIcyiY, based
anéM e shERHiOMieh i0h eheAPRRLAHCH ise REdHrdin SRS e Prdsentsghodiment.
te-onc isc, is re@grﬁg{ 2The ccess I nf or mat.i q Yed in th
an OVRYCT AN Lif Sparg @rcde &% e sgooasl SRi{g agegnpiuded in the
ar éda arealatddocacd ko Sit dapare l@rzemer asdlagiondat praveeaof iaitializing
segang 1t£%"? ofaLY di sc managenent area (TDVA2), and a

second Spare afea. [39] The TDVAl included in the
[40] | ead HIGSa?&/é and Bass defmidad stiuciurgg aranuftacnog disghategedouble

onretc&%u%q Gdr a'c&ﬂ'ﬁi grao (1 eﬁlesdlmeht §r @8 gfesgiti}&veﬁﬁs& rEGNYA is a

resent di ment However first spare
ar #gctyrp f ar@mzecoghag lanyer LO@BAFIS 3R & astrigtyrael 4 greand fecording

t hﬁy@iﬂlﬁ T @&u@tﬁﬁ AlthoOBRt RAofdhg Bferdat dodhaa FXY. A is identical to
&IF é?rgﬁ?fgrlé:e tt ecwnte once%rls%%%%isng%fsnllgrl]flz }elcgrldlngl lager slﬂown in FIG. 2.
The structure of the second recording layer L1 shown in FIG. 3B is similar to the
structure of the first recording layer LO. However, in the structure of the second
recording layer L1, the AIA 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



[40] FIGS. 3A and 3B are detailed structures of a
write-once disc having a double recording | ayer

waewsndi7esy t o an enbodi nent of the present i nvREI/K&2005/000377

[42]

[43]

[44]

[45]

[46]

[47]

FIG 3Ais a structure of a@first recording |ayer LO,
and FIG 3B is a structure of a second recording |ayer

LI TDM®1 gréwtt ATBMAS. e atidns Shd k@6060the TDINK € and OHMMD are well
structure

in FIG 3Ais.identical tq,th f t
P Tae ok SRR Sk it P Rg ey P vengng TOMAS
i na PED(MAQ an{iiee §DM¥&$ arcaillofatedh® dagcaonas yecosed bngrdcaydenrg and/or

" h%ep? aduch raggel:rhgls ng g%lés?:' E%Iaﬁ{akt)ﬁ)ﬁ ige}\sb?fo‘?ﬁl&l' ﬁ&e WeGh&¥rite-once disc

sth@é@&?éoﬁﬂequi@fd@@:]@w recording layer LI, the AlAis

not FHIGSCAA QHd 4B A SREIRIICGHuBRESs Aa8frite JIALe Hl\é@ha_% double
are allocated to a second data area.

1
wr eR K8y FiaseorAing @n‘&gﬂ&?ﬂh%‘@% 8ifh1 r}’]ée%eagﬂé‘P’enﬂon FIG.4Aisa
I nattucdes of & Viest TEREing By BIMED, ahB FOG OB & aldDMbure bDE sdcbmd &cording

anﬁsgrolrlesA ‘HDMXF T%A A 8? %OI%A%‘ ocateh P wr‘ﬂe once disc

rec ng apparatuses a or repro u0|n aratuses
Holvewneg 2 deubiOidagrding TﬂmtshowamrdFKh% 4Pmnﬁ64&rﬂlaaisl brsglee the well

t OkMI@TE[\?@F Y TEM"&? th@ T‘iﬁ\qgvj G4 NHc3RALO second data area by a

reproduci ng appar at us vvh disc inrtiallzation is
pet§ed Pﬁ%&?%@ll&%@d{%@eﬂwﬂ%n&www i flisg IndtizlBatreis

r epaTdHneg b xahe whitZbnde! c@ hadhgandbubB @b&dm@tl@ydred

t L d h
F ecortifiguehgel DMAGTIRAGS 8o St Rtee b aff Reresyolpgording
prémenttherammtmﬁmowﬂbe(ﬂesé;ﬁbads a structure of a first
r :gg:@lr;bg/é%?%ﬁ m%%n%ﬂlcﬁk&e&ém%o%)ﬁ_%g{aﬁ a%eféne%t § tructure
TDMHEMS) éoranar@g%m@d Of thetwistevanice disp heforain Soalivatipm gf the write-once
do&'ﬂ@é erHe gl Sfod Jf ﬁi/ee\{/n%mh\é@ dis@ i zl er%i&g??gveﬂﬁng #Heatrite-once

eS|des the well known T
Tuﬂm P& beingyeaprded pain %@bﬁiﬁﬁa a%{mat b fegongd gn &?ew@ronce disc

a #r8Cabel Hyth @nddlioh of @pge@ CoiGi e ApPahadigldmdanlpbetes6rded on the
|n|t|allzglti0ﬁ1is.t§_ f or.med the wite-once disc
haV T IO HibIng WHESPES s | a@?}lze "43] Areas such as
TDI\/ASTIEI”ITWStmdudaB ademporaey discdelditis] (TaDEL)aa pnueess dife

%Hr% %ﬁﬂlﬁe TObSE ol 9%‘%%‘@4#15 oﬂ‘{}‘ﬁ %%#Lbﬁ‘l@ludes in-
n aréa in ecord a tenporary
d| Kemphemigdisatieg an aeg & whish aTiolgs) isfesnerdied 4gé parmagfon indicating

t hgsistitule feg erndiTgsDd, esf/l‘ﬁ&l@ 1sa.lsf341 bR tROTDFLL f@ludes a location

write-once disc. The fin of th |te once

di Binteg ingicagipe a legagpn B‘r@&@h 'EBF]HéS WF?T &e &d@%at’&P§81nter

f r mdidaghgg ldcaded thewhialy dierS BMfierecdaled, iaformatiobimdicating locations
S RIS of By A BT ol 3 W TR nsiog i geations

bearrdsazmscﬂé& DiviAs hBoaatddtte thendaga aiesc The BB Msliaves adrgerecording

d' §t§tuh %f fHe%Jitls %ﬁge dlkéf@hh-ﬁhﬁt J% bl‘T&JaHH%&f rdife %R%l%‘é%{to clusters

di sc defect |1 st ary efinition
st ilpigh atems?rde%ﬁwlast%rﬁa@é which aelafagrgrding ity gnd clusters

| nﬁll\uﬁeﬁdatalgﬁtq&tdrm indicating an area in which a
def ec\;J ener at ed..and .i nf amrmtl on i

di cat
bW per b S Bh e R S e TR By B Pl o SerRorcinge
TEFpp,aratlm; h GileBy apdavaHi DBIS, propartievlai, adineky iprptal TDDS, must be

! o&lﬁ{:kl? Qeddrhn\ﬁd}é;ﬁjadﬁ&g f%%l‘he'v?rltg S 8’@9 in @rdlarotg%tsé e write-once
disc in the apparatus.
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



indicating a location in which the SBMis recorded,
information indicating |ocations and sizes of spare

WQL@®a0781L3 ocated to data areas, and i nformati oPCT/KR2005/000377

[48]

[49]

[50]

[51]

[52]

i ndi cating | ocations and si&%es of TDMAs al |l ocated to
the data areas. The SBM shows a data recording status
of ddtbrenived Hodv @Nagnage i Whilchore @ist af@BowYo &icbﬂi:@{rbpl@duce data by

diff t. bit t | ust
el BEd PR P Bain Gk v artad afauf B8 grmount of in
unfarmatiamatcaildag ireths 1¢ad-inharatandat the lsadrott arecie tatge) . more time is

[ 481@%3{} % e\%f(ﬁr? &n‘éﬁ oghgiﬁ%hﬁmj tH?q/%ge bﬁ%e(%hgchis loaded.

recordi ara

u th@re@rer@wenceipﬁ ObﬁlﬁtTDMS ay used zfnidrthq: TPM a%neé@edrm@e data is

Mugebofd8d GHbE képYOJu@@djfr@ﬁhdthé Q@l”t@gﬁ’&Qﬂscf ik &Bokd¥d in the TDMA which is
isc.in order to use wite-once, disc

wite
t h%epﬁﬁffg]rfé‘?rﬁé defe&?ﬂm@ﬁ%m yea, \ﬁﬁé ﬁﬁ???éeW|t]i‘ee166‘ill Ted=hatoli §‘&d/°r the
i slchdadegteci.nt o the recordi ng apparatus and/or the

repr qPpe dtg.% WIREBRAL s stfﬂ‘l lig& e ﬂﬁga{’@aﬁ%‘fﬁ&a&n@{cﬁe TDDS,

t he reproduci ng appara £er mn OW't 0 nmanage
wr iecerdod drethd |T5RMénsI ﬁh@l\lv tegonded or d DMA seee onl mferml?atoa ajpgess to

r e@ﬂbﬂg u's@fh@rvﬂ?t% 'o‘ﬁ@e fikom L}Jolgﬁblle%?rgallb@l @ rQoriRg aﬁd)@r re-

ar ea. an ano tiron record
i nPHodEcing aﬁpair%{waweraa%%y Sreapgiyl dxgrrenitongfem thesderf%w g@nagement

”?ﬁ@a bl Eﬂ%nhg oh@ktﬁfauy Qnd%ﬁfgﬁﬂ enfoREATdH digor@ TIDERY zﬁﬁllUFIDDSs which
after the, w

i s .|oad Theref or e,
c ot aptaiey HideoRRESo S St 1adf BRIA TONG. ganer at ed
whi | 108t 3Aiasd SBdhudiad: oprooess o€ prcodlincgedhtd iroamudehdata area and a

V"fé afc 10 S?cgircﬁﬁ%{o dgr{e?ﬁl?cfdﬁ’rﬁgnt of tﬁeﬂ;?ese%’vem ch is

ara rea ancri1 al | ocat ed
t o t HdGl 2Adlenofesithe aserridtaoires, Iaed Fiachbdencigsdhe sjasggrea. A method

W‘@f‘re&&ﬁm‘ﬁ"dséﬁda@e{‘ﬁﬁmg LK dhd aﬁréarlﬁltlhé&da cotnhﬁuMorﬂhng mode and a
and the TDDS, recorded t he TDVA fina

r e@afle@deq% lag gmesTl%Fcléeéﬁat? %ﬁfrs?cﬁé%d %fﬁlﬂaewbsartdosequenﬂaﬂy in the
q Ut(ﬁklhuomecdrhmg\dﬁ%deemdm@gilo(ﬂil? @ hs r@ﬁﬁ)ﬁi Rkérdhy¢ mode. Zones @
reca I N n I re P

£ ot hnbed AT P Yo Bienlich S Frr i BB ERERER
nmanagenentdizy ggatyussyoics t}g: wot datd inhé Egnerf@and ngfifids whether the
i i T

¢ B AT AT @6 JBUR L Ab AEG i Sfope © . 1
angorgpn i yhishaglefechhasrheee ggneéfﬂﬁ@ sdeveyl Mae ppatian jsiflegignated as a
us@ifeslakdn, AE.defddith 2ARBANE r@oﬁﬁn@ﬁﬁﬁ&ﬁhé"ﬁm&ﬂes&ﬁe user data, which

nment. of .t he t invention. |[50
dgﬁ%ﬁq@én Prigteq éléﬁlediﬁfeﬁt ‘gf & the sparepsrea. Tg%“%Fé Héﬁaé]%atthﬁ%been written
S pmrthe aefea #1As ratriveh iofa poettar dithgspasedrededldiarsubtute #1. The
S Rho MRl B AR IRLUHESE BRI MU S SERLAIAY IR e wser

mrecor ais recor
cofti h@ﬁdw;en yloan@llﬁ‘eqtﬁ@non addfectihas béva geoeraicd i the zone @ If a

r eg&{igh ﬂgwﬁﬁﬁ‘% d%%ét fs?&g&?ieﬁ id ﬂ)uhﬁ‘ Ghé ﬁ&%%ﬁ‘lé' @&@ngieﬁgs a defect

Zones %g I ndicate units 1 n
vei‘l‘P?H@atdieffﬁt tlélfevﬂé%rsab&ﬁﬁutfﬂ# pErfesy gtpsliq d@iect #2, is
f@{eﬁﬁtcﬂg Aa@pa{ a;te UBnIVBI | ta&fefédﬂ 83 Us@h sehtiautd 73 hRGcA®ARd. In the
e user

ooy et €5 S a0 tBr P uUa TN RER AeBiel brstren

zogfme(atc)d is nbf foangporti on i n which a defect has been

genenple gnd ot af r%g&gingtdi}grarﬁgﬁ '#ll ?g]prjeﬁlc%ﬁsﬁtgpﬁ% %ger%sataais written and
verified, that is, if a user pushes an eject button, or if recording of the user data
allocated to a recording operation is finished, the recording apparatus writes in-
formation related to the defect #1, the defect #2, and the defect #3, which are defect



defect area, i.e., defect #1. Also, the recording
apparatus rewites the user data, which has been

waowrisoee12s n t he defect #1, in the spare area. ACEKR@S/000377

[53]

[54]

[55]

[56]

data that has been witten9n the defect # 1 is
rewitten in a portion of the spare area called a
Sufgid ganbetddlin tldeonee Athebugy @prm&hatrwwas hﬁSDHLh#l usles, a

dapirtsbe SRS e G TRRLE SVRFEl 0N By 2 ToDS 11
geke mredingopehaionona wod) unit détermipet by amintantinhio€ theaiser or a
defieety k& ﬂﬁﬁ?&@g@?%glt% pfré)sgﬂtdemﬁ&l?m r(;hls 9(%1: ggng operation indicates a

desi nate as ar ea,

Li R@stféom avhe s wrifgrancgdisc e%bﬂ@@b andif rryotding werkgeffpsedetermined
#2infbrenaliBR 8f prRfmed\ 16 Qvheh thel WBLeZARE dlst ks unldaddafiRmt th%%ecordmg
and a subst itute #3 are generated. In the zone (c)

defR¥ta%: ea does not exist, since a portion in which a

def eCthsmm(e hee-ogandsais edades apaih, £ eoading @fatioh #antaenga

o o SN AL PRSP} RIGALE Ay Sipr i
puwhigien am thejbasis o dtettost resoit. That i eothdiregprdihg pp@ratucste#Z, the user
da&aﬁa al \!vﬁffélt 1‘?1@:0118; @ tfu%ﬁgﬁ @ 1ﬂgh@§a%{@ﬁlhﬁfér b?thfe'rEEo?(ﬁ]ﬁ% oPeration #1,
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t handedeiegt #&121 defret e n sehstigye #45Hd asEbyitate #D apeseen@pifcds When
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I e¢ORTHIA gll@q@éqdetp |t1m1wr1t¢d¢r@atde8§ @e déVad and spareviens arh elsed ina

W bk@et@ﬁﬁﬁe(ﬂbﬁl@r 'P%r Leadad wiand (ﬁltzf FERS tﬁ‘gse\ﬁ@ﬁ ﬁleq{/rlte once disc
predetermne information is per orne

he
wr P3vangmdenkle ecording Jay FapetrorndmbiGie: 14 eraﬁ %ﬂﬁnl@ an t<>pposue track

app@h,atdg& pa&E&heﬂé\hﬁm i f&oﬂdedtfgygoﬁl Ciest i€ ates of a@gf_ﬁ@k recording
agal n I.Nn e ti.on arts recordi

SO B TR RuC RSB PR G B Bl i §gefrddnner arca of
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i nfaVﬁreL%%mtﬁﬁﬁléﬁt smre@f?élsf Bilop geqeyd sprse atqaofnt Spalg@rea, and a

a fiRt@Ghartdreatirélgleach uﬁéord@rsubstltute #4, and a

S % PR R R P e R P TEREAT i recorin

| nfagemie. iVohen at IDMAL @s fullle adepdacdd HFAMNE rédoededeh eat TBHSIA2
aﬁocgtegl?wﬁﬁ%% Trll)% a?fe% OfAl'll ebor‘ﬁi HBE r%gne Nt let W#%%%TDMAZ
e e

nana Ten 1 n
#218 pr neAdy shdated TBMS @ecozdem th@BDNﬂAB alécmatedBo g dlata arca

a 91} tHE ?ﬁrét tré/co?ém% IQ?EXSL@ YIH &n@éﬁﬁédlﬁ%f'}t ﬁlel mﬁtAeldanHQhe
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us@@M!ﬁZ allgsiatedde éfmflﬂ%rdlr%s @éthe rp‘eﬂrd@g ARpSTeare ghientia to the write-

da@@evmsct BloR@ydt, e abNIA (§)Rdovditd @- tﬁ@ @& dicas nfag \be 3@ nAy not be

oMt é%rsgkn&%%ﬁﬁgfq?sﬁef%% i FoRR s SR B8 B sqauential
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SO LA AL AP LRl 5 ok,
setbhMAY dlma@d ey thealatarareds arpusgdsecond out er area of

the seRANIRRAROEHARA TAMS s Iritten 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



data in the spare areas is recorded starting froma
first spare area of the first recording |ayer LO Wen

W@ b@s5078728 spare area is full, a second spare BCEER2@5/000377
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[58]
[59]

[60]

[61]

[62]

third spare area, and a foufth spare area are used in
this order. [55] Likewi se, the TDVMS i s recorded

st %tdduntn%rapﬁarhdue (AOMAbrddig drtiorfreprdtiudiSe Al Ags IlnaS’(Qibtam the
n e
S R TIPS Bt o Fand RS Honha e TR firaed n
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r ecorTch sodvel thiserahlemhidreetcebolibviaes will neabe duggsstethen the present

' nﬁ‘l@éntﬁfne Asthede thfb% eﬁ%@fn@én@@ ab @Y EMmPorHafioh '('Ai)’né& aﬁes 2 locatlon

| ocated t he data areas are used
a whﬁslumate Maf%wnwél asthgRNE ninjpartigutamnae AP, a%r@eorded

t oA&oddkapadte ﬁlfoidﬂzﬂldMlhdlﬁat@ﬁﬁlﬁ)rﬁiaESH it b Péc@ﬁd@gianm@eproducmg
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antPSFEHP O P RF H5 SAr s %%’“g“t ﬂ‘éce tdrdr HB“%&P&P%F when the write-
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¢ chBendng iflalq el RTECS el PHE flp B, 1M frec om-
t heodimenis dthh gpdatel nderration aoithe iTAYD Jppe et upslatszaeros the TDMA.

recognrgﬁefntsh@mf)@(ﬁ;neﬁ@at the TDMS is recorded in the
T | ocated to the data area unti| the disc drive

acc e§§ g prpsentrespRedipenty aldgast Ang Fainmoivisusea g gecogs, migin Al is
t h@ﬂdc@ﬁa@ 6lh ddndtcaror e Pinee lich 1Y a APREbAELGsH, @EQ I B ASBA is
fact tha}i)é\ghe finally updated TDMS is recorded in

Ofﬁ%\t%F‘ edtothe data area, if the size of
t he ™ tihs wrie-gece ditc ivdgadedkercaordengomslir vepradomingt apphiratus first

Ul Gfiai erﬁé%?\Lll%/eacEt%s@ﬁlglt e ﬁgﬂ%%d ﬂl@'}/%o&&ﬁg Lfeg: IleBroducmg

t he ve“©t

e TS TCSORRIACH aW@é“MQ@é% fiagly anﬁ‘él Hplas énecorded from the

I np@mt Ap And HRnlBRSR 4 bSE RN b AACHIBe TDMA Since the

i nfor agﬁ/é%&lndlcates a |l ocation \Alﬁere u% 1

i n’fes? GETONCIRGIPPREJUS Can feqpgpize @dpcgfion phigrefppygnally

| supdaeerTensS iftesorded ethu Jdavia, frarh cicnaabi AN tiimedéqated so search for
R BB EoBS TR ThMR A kal el 0uct no

appar a 4 recoghi ze To UsE 3 Wit e-once disc in

an i riheiZaliA glocited tcv/\ﬂn@nvrtth@nw disedrnoa diHESi 2, IoadddA is the main

| NjkPA tab&)r&ﬁg 5 ﬁfeﬂﬂ%séﬂtdén%odﬁlﬁﬁ{toﬁﬂ&éﬁgoﬁﬁé’ Bt MBA lg%léfe:rably,

an area I n date Information Is recorded Is
cafhrugh Bef %ﬁ%fé%féyalﬂfélée lmmerﬁa%ng A BBOWH % Gk fegorded in the

t h@altpARY end AFRMMAL isiad Souhh8nddIPRkeaRMgEMe obRERihe mam Al if the

[ he .first d
£ pRub HE Al TaEiet, or 213l O i %E?ﬁ R RogAER T fhter
r emdarithizesthe mAin Akulaialta)mme dzv}_ten the TBMA imwhicha fmal aAbDS is
I NREEradh ?Sachgjlge%, We! Iﬁﬁfl AGE regbl%%d 11?&93 I%cérﬁﬁlg’%nﬁ Bk of the main
AlA.

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



all ocated to a TDVA. [60] When the wite-once disc is
| oaded, a recording and/or reproducing apparatus first

W@bialms523 he mai n Al by accessing the mai n Al APCTTR&2005/000377

[63]

[64]

[65]

[66]

[67]

recordi ng and/ or reproduci A§ apparatus recogni zes a
TDVA in which a finally updated TDDS is recorded from
t heotRfiRed\land 8RATIDDS s et ak e @ais WI. Ak dBy¢riBed gssieN@e IDDS

S e Pl PR PV R S8A ) PR e e g shown i

t hBIGS. 32N dngd MdethMABtmmeAm Ialéoéﬁﬁlmoftlna)mite once
th i I

s dB $hRs hRdL B o Il RER! Glind SOMAE b v
aI | odathedressnt erabegimeet, @mc@r@n& én@wmrorihcmg ea)arzzus gm recognize
aﬂgTﬁMAﬁn thrbr}]lr@ﬂlﬁhl @Dﬁ?@%ﬁ@é&&éﬂﬁﬁ&lﬁ Aﬁéﬁ%rﬁﬁe@%@ Petcordmg unit blocks
enbodj ne e size e i.s
t hBuyrHch Eb%éé"s?&?ﬁdfi m ¢ F“ﬁfncn&i&] t/@cilﬁerﬁl P?ﬁ‘i‘?}h'gégfﬁ yt’hmugh
andDMA D firerifliocatéd ;orewmed@tée idisct drel wsad in Al dkdanst EDNEN In TDMA?2,
Al TBR&Q’&?I%ISI?I%%E af?d '?Bg/#Ai ﬁ&élﬁrrg)%vnlloeocreggnbedl 1n %Qtaﬁ ! lrf1 tﬁe mam Al i.e.

mal n ] Sl ze ! arger,
pI thueéﬂDIPS ipfiotra¢ardel inghamainafldettlk the Ilecprdm@emdtoo reproducmg

l?sflfe nrf%'s 'ﬂld/[\the%@tfﬁﬂ:sofé Q&oor&%%ﬁ atfngt M I1 g, the

I's recorded i s changed, the nmain
STP l-ded in one recording unit block of the main

A| A. 1f $2DD9 ﬁrec@)rdléﬂ (ﬁll)dﬂi Afift bloek BI B dhai@ ATRDSe recordlng and/or

dj t th t
T arRdugRe Apraris r?f?’%%lé?e& e e B oD8 i eqRoGoE M s5epp TOMA.,
of i.a, theJ@MAL. HAIDDSN are savotdedeét fine dnd scvdnd hlvcHOMShe main AIA,

us : :

B R POl REDPLNOE TRIAE: il SRS f recondea
wr intaethyd ddMirs ¢, the TN Likemisesif m%@n@“ ¢ s®ordgden firsh ghrough
TDMﬁld btl(KE'kQ '69 ﬁlemﬁlﬁr ﬁle%éo@@ﬁg %ﬁd/%?rebﬂﬁiu@fnlgtaﬁ%)é}ﬁﬁﬁ recognizes

di sc DDS i ncludes location infornmati on o
TOWA thF ﬁ%h@ﬂ%mordpé ) 2 foprthn DM e d &n thee Hgi4révid, if §DDSs
rT EQIM% rr@bdﬁﬁ;ﬁﬁ ﬁ{rﬁft}fn_foﬁgﬁ:i ﬁ_ﬂ?ummn@:ka [3Y3) &fe&ﬁaig Agan the@6@@ding @ndor re-
1 N | C a | hal. | S..I ro
s PiogudpdiRa e i S S TR et e B BagTEEB A, ic.

i ntha THAVIASAI A. A case in which TDVAI through TDVAS are

of | TOOR BRSO B0 5 or AMQUTRE drfarilBE R BRizes o

d eEQbe anwhishadinl TDDY is rerordpg fromthe pungber pfgecqugigg, urigblocks in
NO{yhicB WS Hark RedohRd TR 'tHe mhif A, ahd reptdtRicELHO MBI inally

and/ or, reproduci a reco n| Zes at the final
TOSECdgd F’g Q\S‘ﬁ 5 Fqr %‘EPYT rdigg an%’ére?fﬂ\‘}‘l&ﬁng apparatus
[ 6édn ﬂeéo@uz‘EDﬁlS‘atﬂoﬁ ififeansttbechf aind szMA érofrd the TODSIck of

t he in re or. r u

ppar g o b b @R 8ot ANl d SRRRIE R gensags on the
i nnembar©d H@Mﬁﬁ/mloqateei to atWtete Pbigdisc.| FhaTBDEIN AP As exist in the

r e@ﬁw@&em ﬂ{e%alﬁ\ rAciASiﬁae&a RIACKN- Pf ret fi8in gmnﬂ thbAs.

the recordin [ or repro ucl ng a%ﬁaratus co%nlzes .

t hat It ﬁ@“ffFrﬁg fhepﬁl nat negessry eday H TRDOSHreydachihe magn Al in the

t h&ammmhs rbf éﬁ@é&lﬁ&coﬂd&d Trﬂaﬁ?re&frﬁmfgﬂﬁ&ikd gdhé 828 bf b TDDS is
1.r reco

ani‘ﬂug% th?}) P44 HE?I}Pgseg@b’a%ﬁagﬂgs rag(é btAhe %16% OF the recor(gng Hnit 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



that the final TDDS is recorded in a fourth TDVA,
i.e., the TDMM. And if TDDSs are recorded in first

W@ boostEi12f ourt h bl ocks of the main AlA the reRCI/ERA@S/000377

[68]

[69]

[70]

[71]

[72]

[73]

[74]

and/ or re produci ng appar atlas recogni zes that the
final TDDS is recorded in a fifth TDMA, i.e., the
T[X%ﬁaase{d(i FhatAs, ciles ﬁrdrxbesﬂd@howatchéheare gemraledon &edt&drding unit

1 PR Y D07 BBl AT BATiAB R isoah b Fior iy comecton of

unwled@t onkEDDS aMDIIghhél'm&peaﬂé TDErisipoksibie, thercoaridmg and/or re-
od%lﬂg 5@6&2&9&*&%3 b’teﬁﬁt%%s finally recorded in the

e recording and/ or

ordin
r epr ddgsihglampditha qﬁé Alaviilk o bhileseribesk dihe sup AIA is allocated
It nit?{t]ﬁgtﬁdﬁﬂa ﬁfst bhﬁk%@%hﬁl@lﬂfl had THSe ({fﬁﬁd suﬁC&E”[ Qé 8ds on how
o the presen e Sj mai n
defy@hys Castel ﬁ&ﬁ%é?c Being b aArIéo&:gaCI e&
Wi t ¢16NT &5 ddge strukdaat of 8 TDNTANIVIDMARt@X | slﬂi AIA] ahdhe plurality of sub
Wt e Al A i ncl
r U5 ?‘nrkg etb‘% %H*%g’k szPgﬁ byl d SE? Z‘fcle eggffihn aélﬁ) o re”
noprodedag spprayatus teaogrmzcEPR8D praan d\émlchamﬁmai d DS is ragoriled in the

t h?DﬁWA @rdﬁ‘l t'ﬁe nﬁnﬁ@p&q{e&%hﬂl%ru%ﬁ%ﬁé&g 1ﬂ Q/hf&ﬂquﬁ@soe{rg 'r&%rded in the

bl ock. If the size of I's equal to the size of
on%lbs/&ﬁor 2K bytes, and if the size of the recording

uni t Ay iacke éaSe ﬁﬂ%hiéﬁttl%smaﬁm@l IIEleéSr@earin (3123 rhﬁﬁ%ﬁAe d{eyrDDs

reco in.oner rdi

C o?eF%%Fg Sﬁé‘F “twﬁ( Cr “3891%8& lrb%r}errg‘é?rfhé‘ﬁ ‘WH block.

sect oks dhownsn F8G i, sled BBNNA isdildd&] inRafirst Nlnfou@, 66 BuBAIDMAS, and
f whaE th-g%afe %r% eg@eﬁﬁlﬂy %s%ﬁ%gﬁg’e&ﬁ)ntﬂdﬂ? ?he spglll% TDMA to the

recqrdin I'ze accor
t hM esubdr Més HeactPBA is mtﬁmor@ﬁdslclth%w AR\ 9o, tlﬁaft:corm@g and/or

6, 1%9?0(1@161%g aPp AR ké&’o?hﬁzé’s @kt asitﬂﬂiﬁmyl | ¥cdr&RI 1QQB'&f1f&9 sub TDMA,
t he can be hi ghl'yi ncreased. That is, even if

er%%r%uhﬂl@lv{% scr atches are generated on the recording
uni t 1bh IODS R r¥ddirdddl dneinlDRSt bloble oflthe suls Arlﬁpﬂaatr&ﬁ)kddng and/or re-

SRRES BBl S SRR SO gl hpalo s

r eEDMIA nige. il TAPMrre2.df E)FHllDﬂsmge appaEedinugrstaml seboml blotksef the sub
AL

L Y T e

f i egerdgd ek thid sshdiPMBIVAS- BRI TPIEA Si Aecasding lﬁ‘ét}@lpéeSAmA
depapstiment, RWiAXRITYhSHp ﬂ@ﬁ%c@te&%ch"ﬂmdddf)gndm the number

sub i s.divided in

st ?ﬁ:%‘bd‘ff%‘s hocgieripkach iﬁ%’%% b g N lﬁBb Nieﬁs %EH%F ig a TDMA, the sub
pl AlAlshéuld ofchslghat fastad- lercerdirtgem”rmmcml A a TDDS is

used ﬁ?US 11ﬁ1l'§Praﬁ es 4 H%.nlg A?A a gb RQA% V\?‘ T ]ﬁlg "& ]@.Il? :e](g]ggdclilﬂ%%t of the

appara‘ reconzsasu aeal ) ) o
i spriegand idieultiom A WelcTOMA discarrerdmgrio tizgrressht erebestinticnigs a disc in

u n{vhlchloﬁf)kac'TDMM isCJ"loIQQﬁﬁ) aa{iaﬁa 51%9 Wlféﬁ inhﬁ‘hiah@n &Me the disc is

whi ¢ nmal n IS
r eE‘éf .aﬁ sli%n MIQSAM anti HE- ﬂybslarrbéb‘} a@aldsg 4tr¢ré>r<éleg> unit
Al bmys hethre@p@aﬁt&;ﬂﬁbbd[rﬁmrtﬁe dDMAS R 1i®E 35 D00 g»wmg tind is divided

P ik 4 D TR R o rmeluni g e a5 YOG bl That i,

ar éleérwaﬁtmcahdiqs Qusibdiréan. Bhedéfoss b descfibaimbole the sudt AIA includes
S u§ r&%é it Ql%cks.
When the write-once disc is initialized, or when a TDMATI 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



Msub TDMA, if a TDDS is not recorded in the sub AlA
at all, the recording and/or reproduci ng appar at us

WO ewshTi7zes that a final TDDS is recorded in tPE/KR2@E/000377

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

sub TDVA, i.e., Sub TDVA 113[72] If a TDDS is recorded
only in a first block of the sub AIA the recording
anfbcorded & P quMAag)y&E@ﬁrﬂmg USTPS @A (iZe Sldchl (HehBain AIA.

o RS A TR g X

bI mcklshn'gf angdfre reprbdwiling aptphmtusaodicatienthathd fimal TDDS is recorded in a

, tinal
B T R M
Aceloheinén 6dAt he present enbodi ment, the size of the

sub AjasabA Qﬁ@DBQIlﬁsQra%asﬁlB Aﬁ@l%cé’cﬁ*@ﬁi@d@ aﬁ’&h&ﬁ@nﬁ?ﬂdﬁﬁ&{t of the
of sub areas allocated to each TDVA.. That is

ar BgEenL ypveptiqry, Adwqimce% acediRg A0 Lisqurssnt ?{Eﬁ)‘?f[l@e%ttls adiscin
| eazhich(al\TI])MA{%adYD:MAg amai 4 TbM)@kare aﬂl%&ite(ﬂlo@ daBa area when ini-

I L_Léh}a{lc% o us tlimh 190 i@l 2 rhqeda s wn 1n F%?%r %Ir en(p3]§ O refore as

sen I nventi on. once ISC
acd@pdbfnigabme,tsh@e @rTa@Mths asgrilbatiated nthe ingaim AdA geclides wieedrding unit

onp el T%%rés%ntaénll%gﬁ{lﬁg d Qh %f gl%t'[q}IﬁrAgaanmﬁ’é"TDN{qAél includes

|n|t|aI|za|on erforned

i nlEPesshloghs, aptithe g DMRS lﬁﬂP#S&S/QQOrbémlfaé% showneladili fig
uni t mt}ogksuuslurate% helafr e efite 6NROTDIEAS, anﬂ'FIGTM%strates a data

i ncl t f
o 55T SIS (AMAdTIT SPVERG e’ PRt Ehh aiiororg b A1
3, omdbd octhe IDMA&tindlsdes Bhrecor@idmnitrbddaid fin@ thet@DMA4 is the

ar %?r?e dagﬁﬂ%*f%ﬁ\@ﬁ? ot 5% &B &'1%51? U]la Elalgg \f?i\j[zkv\%lsg Lf%’(i%(ladep‘?) recording unit

recor
vvrblpéksonce disc is | nitialized, or when a TDMAI is

used, THEBIIMAS ik 8ivild 1f1t%ci91'itg 8fl4.000 }J&%r(ﬂ? ﬁmﬁ)kﬁcké (fex t for the
| ocati on V\,hereaflna i.s recorded 1 s chang tp

a vyt that %%?%%3499@?%@%?%@6’? » A dag! 3@1%9 sub areas.

I nlihéiraﬂo%i ab Bédcrib&abidvead subDRA\ ingludle® irdd TIDMABEncltAB recording
by r%]f)r |ng a TDDS in a first block of the nmain Al A
Iocatl on where the final TDDS is recorded is

c h angedlesaiticdebdniyascording to thedirstiemgpodivoéndya reeprdogiusidfvg re
|
2P PRIGHE sh Sl GO fnbiaThichiace E&aarlgér R, ierd EERACREDS
s etespigled pyiirecgrding mafrof} o Iwmofk .gnd @%Ahm Ukl A 76]
ZInGtS hAeI?eﬁ)ee@ﬁﬂ)nQB WHléHJzﬁie&@Mﬁlgséiﬂ/oﬁ\'r o@E&x?g spathtdsOaccesses a
esent inventi
wr {OFRIPhY erﬁﬂ? '}fﬁ: & giﬂiﬁt Hge 06 Ptdffgo”ﬁ thesagin %&3\%&?«*1 will now

a bk dectibedihinadre dethDVA3, a TDVA4, and a TDMA5 are
al | OCI ! gfjdnég toe}hé:i ﬁ}*s?e S&me whlequ Ia % %ﬁ}sg n wglghl%lam Al and

t he as sh
Therbehbare recmdedes kxad@bnil aaﬂ@wémgand@)e ré&raddivie apparatus, the

al fegﬂﬁr%ldandyd?%ﬂfﬁﬁﬁhﬂ ﬁgafh@ﬁs%g&séjs d ﬁﬁﬁr&llﬁ[‘ 9{1 Hl%ﬁnatlon is not

| ocks n_the presen nbodi nent each O

an@C@lﬁlé TR LA e 3Ll 1B mordieondlor reprgduging m%us determines
I NGhug a8 3D RtOEKS inaSTBVIAN o theRl fe-dhee Hik€lis anlgnk disc, and

opierrsg e g B8Ad - fiododt s ited 1 h FEMPERAGE reSftding anor re-
TDh&Bucing hprghegudresognizas el theThﬁteecsIme @jscas s tilanlAldiAc and starts ini-
tialization for using the write-once disc. If data is recorded in the TDMAI, the
recording and/or reproducing apparatus obtains the final TDDS from the TDMAI.
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



included in the TDMA3 includes 3 recording unit
bl ocks. Since the TDMA4 is the sane as the TDMA3, a

WG 507523 ncl uded in the TDVMA4 al so i ncl udes 3PCT/KR2005/000377

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

recording unit blocks. [78]14The TDMAS is divided into
units of 4,000 recording unit bl ocks (except for the
on&cuﬂamﬁ dria@dr ré@bladimsa ayus&e&ig(huree &@ilichi BIgckUiRitlie block in which

b . )
nelE R %éaﬁg%\mwrﬁ &t gRRn B iR T ORI Gegid oS is
[ nmlcumﬂed Also.gboredbnigngidiorbmottecing YParabiss cesedgbizd the size of a
091 RO AGAA 1155 14300 STROR P RoReLPBEA B

and/or re uci ng par atus can access

a Ieéfe%ttlzebwﬁem@raesug AIIAnlélallqﬂmsi oghe @EM!M npihe ﬁ@é@mfarrn@ﬂon
MBARdAY tHelbuB ATRI I8 afbdtedad @hespnblvﬁsl th@re@o@ﬁrg ANdfor réF8ducing

An % er@ééaggg@ggﬁzhg Iﬂgehql{af‘cigft M& 3?31& Pm rl?%%ﬁ% oggted to the

r eTDMi/EGh vhizhnthd@ndrdiDD s ramidéch ehesteboringviintlor reprodieing
dﬁ%pg)%}a l?sds[elar% Qs le ODfF the%na@ ll"DliS‘8 fl J) ?bg}lzﬁg to the first

e-once |sc 'n ‘which main Al
and didovenkr,alr e svelméﬁlél edlalicsaled dalthg THMa inedoeldihadinal TDDS is

anfyc&rdeﬁ GRE LB 10 RIRRFE RolSoind gﬁ)ah?&soa{cgééggs @PAPAIA, recognizes

rep rod u0|n% ag parat us aCCGSSGS
i nFIbF%‘éi]E“iCB lack daigtis resewsiedetndiracagnizes i whlAhAula@reapf the TDMA in

t N@hicAGRS ﬂnﬂqmsus%cdr@w @GN T DARPRIraddiGeddet er m nes
t hat fé[{?@ DD%lsrcordedlnaTDl\/Al or the
d sofind enpbodim

wit ank di sc, and accesses the
TDMAIUnlikE tinofidatrabod menc or e dedond ehbodibidak, sub AdAs are not

&1?&?{1 Hgan%? 195 & @fAslgsléﬁ ') %cé{?ﬁ@{(ggﬂ8ca{t§(ft§gagi{3édrs—ﬁlsarea or an

e-once cCls a I'SC an
|n1nn@ﬁ§13a<2%2twaﬁ: ége dissi ng the wite-once disc. If data

i's reqer g Jd did fHRichPMBE aCCEﬁemfo%‘ﬁ%(q{ UQ) M(ﬁﬁg to an embodiment
repr oduci ng .apparatys obtains the final TDDS from:t

he
TORMAe Presat inyengign-ol heglapaestigietyegiol the v shonem i G, 10, aibstantially
r eglefitiian @ @adl4 otfudi@R o0 d TDIDS RPpaicalailagliBOEAEHECETDMA in which a

TDRS bl ock i ich data is finall
¢ B dRS Sre el RS e B PR R HOBSNG apparatus
r ecodnileggesthi ahbdlimekt, ihe ftagendihdasKirstrflaghhohmttien deicating the
] ;
Tf);[\ﬂ% Blbéhlfcgcﬁr?ée fg%ﬁﬁ J%ﬂg errg&ﬁrg&]ﬁ éﬁ? g(%:cg?%h% ﬂlf&?}\%o'h t}I?dlcatmg
r ewh@a werteg thep b inglicated '%’éh@) gt Hlag trernadtiog teg figal FHNRS is
i nrepbidgelnid he final TDDS is recorded fromthe

reproduced TDDS, and reco ni.ze t.he
al | og'g?ef’d styfpedRlormpiian 5,08 ’Elﬁf‘é1 ‘gh 4el8 (%4 aﬁfﬂ‘h%?‘n @ é"%‘?ﬁﬁ‘mple it can
i fbd defined bhah\lts fiiigal Elljuﬁzﬂtreccbrdi@l it el TTNAMA, whdrebd daesigdibIgire

g0ty RPN R BERRS A, 48 ROD RE PR A DR bf frlen b7 ar

TOOALOY, alhiP¥IA4 Wherf bhtiroupbbg darg 'Od@@mamédl TIOMeAS when b4 through b7
regRr@djopg. and/ or reproduci ng apparatus searches for

the final TDDS fromthe TDVA. [83] However, if th ub
Al A ildegriaddtagdniosmptin 1$|9mprlﬁﬁd\m|4ctnt8t pethre %bﬁﬂibssecond flag

i Smlf(ﬁﬁ&h@ﬁﬁh a the wireOhdifig ff&? dﬁi@fmiitﬁﬁlﬁﬁdﬂé@tb@ﬂle TDMAS, which is
D5 S GRSB0 e aR SEES chP o
ar tha fol TDBSTIDM&orded in a f1rst 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'.
When the TDDS used as the Al is recorded, in order to increase a possibility of



which the final TDDS is recorded, the final TDDS is
recorded. [84] Il. The second enbodi nent [85] Unlike

wa b@s5/0787283 enbodi nent, in the second enbodi meneCT/EKRR005/000377

[91]
[92]

[93]

[94]

[95]

[96]

Al As are not allocated, and5at | east one Al A used to
record Al is allocated to a |lead-in area or an inner
ar arcesiualy Wt pro@u e e ditsOS, if BpkefblaBle, Hubls nét mdaésdary, that the

st u e of formati accordl ng to an
eI e A e e a b et Blek The dat a
st r udfiuTke Girdtodimetiown in FIG 10 is substantial | y

| dentgiealod . Ansig AR HERYE & B oy TRRSaipkaYeXEhbeabove.
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|n rmat.i on i ca i n whi al
cHd B 3 HNe: %@g%ﬁlw@ﬁ REIF il st Cinbodiment are
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hr ough b7 are r ou

oﬁ@ in yhrpbmew'éﬁqﬂ%@sﬂwe&a@hdbipea@ éhec@%é* belag full, the newly
téﬁfﬂHDDB‘}s ca66g h Ent @TRe %lumby of DN & Tdab#6n WASIAg order.

f\fﬂonﬁe%hw? WGBS roaenin @ BETORESIRA Hahe Afhas the

seAhnd flag information in a case where the first flag

i nf orﬁgﬁiﬁ(g(ﬁcingda?ﬁﬁiaﬁ\? il Q/%CEQM @?ﬁe Mybc(gsc a%c&yd\ﬂggtg qhe] present

into ow be
| t cwberlimentdisidadediagasses thﬁ:erA arel detemdngs finad d P4, lunrwlach a

fi flﬁ&llyﬁﬁﬂaéﬁ%m@ ?sr}e&ﬁd&ch %%QQ tﬁ@pl@faﬁt)ﬁml\/lﬁé o?letﬁé)ﬂgsw of the

sub area whe hr ough are ' third s
ar BHOH O rftfar%g B@@kﬁ legNla?léthedI@@ recoaiefiomqnh t@dﬁpra%%ng
whgipabifiud dbtginge bihaRy apddi€dOn] froﬂﬂdreaorﬂhfgtﬂlodd,l lvhadheia fmally

wh TDDS
ettt PEHRLAPRLS TF1oHB g Y S Loty oo i tmation
p osisthbifinal YDA ue edsdfthé fiyaltyeygrdathd TGS idwecdidBE, fram thedinally

(ﬁEeQi 1e ’Fn{alﬂg Utgg éb?&dd&ﬁigeaﬁ)égfaﬁl oﬁotﬁfﬁ%sl &19 Enl da d TDDS from

eate In O cor

Th@letfmalr E Mbornteehl DPS2 phighds {ﬂce@@ s éwwdnﬁlaﬁn Ifixsls recorded in
Si el AN &y ih@cdst kddh tﬁmmﬁn WARA ah RBGaBPPVDS is recorded is

eripteirb e TRES e bl BegrbeRniy trettetoSoe
di sc.In ﬂ{bea‘rﬂida]ﬂlﬁents deschiBepatesent harddDD$antd aaths W ifteBorded, it is
' SPrePeA?b nolt hgce D%é t}%nﬁ?bg%engpeeateﬁi ?(grgg(g gn He

are r
anld:camlmtgl b&ockr éisthe etm V’éthﬁ: TPRS]s eﬁqualetodh@mn@ommwsmtor 2K bytes,

r eprOg e Hig @QR@fe@&Mﬁl lHllMﬁb&J']lS R pfdst Sné’f*ﬁﬁs%ﬁ be r%peatedly re

according .to the present enbodi nment “i s | .oaded record
USET %% timgs gl (ngtrgc%il@g gﬁ:g én mggcqrfpctlon 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.

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



one of a plurality of TDMAs. If a newy updated TDDS
cannot be recorded in a TDVA in which a previous TDDS

wo 20050T80e%led, due to the TDMA being full, the PEWKR2005/000377

[97]

[98]

[99]

updated TDDS is recorded iA6one of the plurality of
TDVAs based on a using order. Al so, the newy updated
TDPmehfory 8COHdIE thd dbn&ﬂﬁoﬂ tB€ 061didN@r D) tB€ kriad/rdab @nil1 Aviaegs data on a

the AL [94 t whi ch t

o VRIS %#8&118&%@65 R EDRBREe o b bt 1R 00, The write
I oatmtedhﬂ:cl@@ss esvritchenda disaavdodietgetortha st ar feicomd eniBddiment.

pI ura h:é[&oﬁtr@h#%@u&%?%&ﬂ@x@%s' T 1%1?1 Ecﬁgﬁ%edrﬁrrgl &‘f'gﬂ%f RE A1

r e@f@pmlmggt%h@ewgeut mvgRtiemon Hie wiiteionice disedB@d. Then,

t he reRICeHYSIRa e‘#ﬁ@%bﬁr&é&ﬁm%‘é@d&% THBS fuk&pdd e HﬁﬁﬁAf—‘ Ghe sub Al
bl ock, mhl is fin recorde

th g}a re ordln ag?é
* no 8 N AR TENRAT S SRBi5F AL OF R Py AL SRR don in secto
I oasitsi add condreals ﬂ’&iwﬁﬁ&/rezfd ﬂiﬂiel fa ﬂ&pd:atélfi])}x/ﬁ;cordﬂthmmﬂ t he

finall & rde fro f|n

pia B P Ereb ERERR babeic Rl ol s
t henables 31T|0§/C<Hpif¢at)@d1 SFoB ufitpindidetosed maU STPMANOSP ﬁé'é,Oé9 If the
TODRR of’\{ﬁé %Diﬁls ¢ ﬁﬁrtg% G (;fh)%e RAlcbl ZKHS/te%I ﬁld ik ?he s1ze of the

recor de In In case Such

whiceprdiig lubﬁa@@ﬁwﬁéﬁsbyt%s p@cBPE’&Pan@e é‘FP&ﬁ‘ijéb’ re@qféedr%?osmes in
meyndecstdfeaiet fromthe flnaIIy updat ed TDDS. [95]

| t b d i bed
L e PRl P 0 e T AP Geing e Ay iR i g Toducing
nea;qmmmg/ﬁromhhﬁ ddsbreptd®St be firepadtseding enéodinkeds descabmel above

« pofl B'é é‘a‘%ﬂ?hﬁ&é‘rsto&é P%&%sé%&é@ c?fn th§ TOPS s equal to

, and if the size of

[100] t he rﬁé&muah Adew ambogimssks qféhfemﬂsqmytrwgnu@h@wb@@l ghenvngaad

r epRaticd, ¥ WK1 BE gﬁgeégte& biBfosk BkiNBEin B A i€ kray be made
An_error carrection fornmat tha enabl es error. .

cofrt8istmhiedimend adigpt drppriagifony fheqirigspiesiand spigt opdg invention,
Nothe Beaife lof Gdfich Isfden@l ThiDRSclabng fidabdiedduivaienar ded 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 diagramof a data
recordi ng and/ or reproduci ng apparatus according to an
enbodi nent of the present invention. Referring to FIG
11, the data recordi ng and/ or reproduci ng appar at us
includes a wite/read unit 1, a controller 2, anda
menory 3. Under the control of the controller 2, the
wite/read unit 1 wites data on a wite-once disc 100
and reads the data recorded on the wite-once disc
100. The witeonce disc 100 is a wite-once disc
according to the first or second enbodi nent. [97] The
controller 2 controls the wite/read unit 1 to wite
main Al, sub Al, or Al according to the present

i nvention on the wite-once disc 100. [98] The
controller 2 error-correction-encodes a TDDS used as
the main Al, the sub Al, or the Al according to an
error correction format that enables error correction
in sector units and controls the wite/read unit 1 to
repeatedly record the errorcorrection-
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[5]

[6]

[7]

[8]

encoded TDDS in a recording unit block. An error
correction format that enables error correction in

w@ewsors7ehits is disclosed in U S. Pat. No. 6, BGIKB2®5/000377

If the size of the TDDS isléqual to the size of one
sector, 2K bytes, and if the size of the recording
unit block is 64K bytes, egé S can be repeatedly
recorded 32 tinmes in one 3 ng bl ock. [99] The

oper at | 0§/ rRé-ohd&tise& sy and reproduci ng appar at us
and the reproduc aratus fromthe descrijptions
the i3 BRrAlio LW ATERan AiHEHO SO & PrOsEiFTmpEg & R qf|updated in-
be easidripatistjer st ood by those skilled in the art.
100] Alth e
| vent OHRPABEm Bl R TR sl B0 PPER S tgeqrdpain aceess
appr ecinétrentiby (Ahoke nsia Al gdli¢ating ldinal vpdateatrexinamigiels finally
ey beuﬁﬁ%?e‘?i ihfori é&l E@P&Ej&é&e% M@ %h%g)%raﬂg%@ﬁk)ﬂﬂg alfeElQ %d

the principles an iTit of the
of vvhl @;tﬂeassowbn@d\ mrwlmﬁléwcllea@rﬁs%ubﬁd thpsph Al mdlcatmg a location

equi Vad)ietﬁé ﬁn@lﬁb@t&dhhf&m&tﬁﬁ teb8rded Gethe iRl WRIAR Ar&d; NY:
2 et b eYBERLR BRI RS R g tpek in the
one nuleastaacamin AbAor mati on area (AlIA) in which to

record nﬁ{er&saccocfec%ﬁsim I\:iv%{e% {h%r}neﬁﬂ‘%gl ad Eglfz?ﬁg Flfésgector unit and is

i ndi ca%lng af e area which” '
updat eefrérrdoprientaeri- @tnmd@i ace:crfhla@t@ a mﬁ@&tgfntlh@i @rarrcatregtion format

of Updéﬁ%@erﬁﬁ%@%rm%e@ﬁoﬁ ﬁ?s%&to?ﬁ@itsSUb AlA in which to
record Al , the sub indicating a | ocation of the

finall$ %&a&%& 4ol Nﬁlﬂ%theée'a .Aaé%rep?@t%% I¢GOFfigr in an entire
updat ereasi@aig BIBE! i@ithe atheasﬂamensuhl Alss repeatedly

ol ST G BB PG ion ot e
mai N Alpdatesareassind és gidacrieondentosponsd to angpdae area in which the
error-gonf qgatdaéaa rﬁﬁﬁﬁﬂﬁ% g&%ﬁﬁh% ink¥hdndgedet er m ned

error correction nat that enab SIS carrect i on
i n secd-orheyhsaaf clqim 1, vherpiethginain e‘?ﬂ indigdten the fipplamdpig area

the sulrchddingSio'ERMedl Vecbﬁfﬁ&g’ Bi86ksi iR vACHEME infan Al is recorded
east. one sub Al A ] 4.

recordln bloc [4
The di %le g TCEPT 5}%'1& qﬂﬁﬁ’é?l!é‘ieﬁ‘ 1pithe MARAIA i nel udes
| 08 at i @rTFheI’IﬁSH dgraldion, efhctdnethggthat tgp(htEGEﬁSa anrividad 1nto a plurality of
updat ed esno an.updat e area
PRaRt LA wRLERRPRT & drfleRR i REMEe &Y 8 Pt i Heas in which
c h angetie f{nsllly Bpddidreinthrgatiof isgbeirdedibeinghadrapged.t he mai n

' nd47 c (ﬁgle{lfn Iwh‘éﬁe‘iirﬂh% S 93‘ n?(ﬁ sdz{ {48 atr(roa i@ which the

reco

nurrber 0 mal n
recor d@%ial]é’riﬂmﬁl@tefl SFBaLig 1bre@@r@§duaﬁ%qr@1aéao A RUfer qferpwrdmg

Al A [Bbcl in W’tﬁcﬂh@ QuIPAT &d RbdRIdd anb@s @b@rdﬁﬂgq)lf)émahcluded in the
andt natgsghAfe 1o Ao Eacioled  of aCerRria: block in the
sub ar sideast onadubcAlA.
8. A write-once disc comprising:
a plurality of update areas in which to record a predetermined type of updated in-
formation; and
at least one access information area (AIA) in which to record access information
(AD), the Al indicating a final update area, in which finally updated information
is recorded, among the plurality of update areas;

wherein the Al includes location information of the plurality of update areas, first



the finally updated information is recorded being
changed. [7] 7. The disc of claiml1l, wherein the sub

WQ\ROOBMTH7eRt es a sub area in which the finally BEUER2@S/000377
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[12]

[13]

[14]

[15]

[16]

[17]

information is recorded acd®rding to a nunber of
recordi ng bl ocks in which the sub Al is recorded anong
r ecor dilfginbdrafakien intedade thd findl Gpdaeired) ahd sédflfhdiﬂdl@ nﬁlormatlon

n ¢ hendre et 1oCa@ QS Al et hfePgp et Gig ) 8 fna

conprispdage area.pl ural ity of update areas in which to
recor do arf fASIRIHNE qvh‘eye?fth%fAH{ﬁg aipd o%% L ?ékﬂﬁtuh%nd is error-

and at least one accé ornmatl on area
vvhl ch ewrackenracaded aguording b wpereamiingg err@IrF@rrAptlon format that

i ndi CaéﬂaBE:s@rrBfE@ecﬂ@ﬂjﬁi@cﬁﬁﬁﬁus in which finally
updat e ecor the plu

f or mat | I
of upde e'{]hgrdésgé)f ISeI CECHR! ?mp I&Hd& ALCy 1§ éié\tlﬁiﬁ‘?nlntoy a plurality

i nf or naft subnrdak, dnk’lehepd;dcbﬁtl fay inddrmapidatieli@teaassub area in which the
firstf i nf ' d| at.i the final update

ar ea, hl? 1y ué)ggtﬁgaéffp atlorI]lf o?er?glfl %n indicating a

| ocat i bh Tk dm@ffclanmllloywhgdmth@l Al ns eprdatedicnty mgespodesdto the

in the, nﬂdaféaz{reé'&dtﬁé SudrE&in ‘L/R]]Ch %he 81 %ﬁ&te@ﬁnfﬁﬁn@dtﬁhqs recorded
wherein the Al has a size of one sec unit and iIs

er r or cofiR&ehangel encoded according to a predeternined

error pprA@gtgk@ar(ﬁﬁ)gE@argtﬁwo ﬂ;h{ges error correctlon
in sector i sc. of cl

the fihif “%?f&gfl%“ g‘% 8};1‘“1 g TE?CG ‘b“éan%tmonaorgmw 3|Wf{t§/ OB‘Fe fe dlsc: and
sub ar emtradlindtotdoatrekethondité/tcagd unitft@r mat i on i ndi cates a

sub ar I%gorjd{lll Jle%%nh&}ﬁietg/ég&l 111 H/qﬂ)ﬂgt%g irgglfn\?\% 1h %H% his a plurality

recorde I SC o
Al i s efpdeliredranallo¢ated ledhowsite-ersetdiss. updat e ar ea or

the s uﬁc&rderﬁalh Redd ﬁl'Poﬁrﬁlﬁofl Fﬂgllh Vit lléqu %h@ thai ' RE B foPRation area
is recorded bei ndgtpc anged data recordi ng

appar at’tfsV) @Bagtedtiodbe W&twraqe&@éa&l%ﬁt% a figaliipte 2 in which the

readi fulibﬂg/rummee nnf@fhllg[or?flg EHdSbf:de\M ardde- once di sc; andda
controller, t ontrol the e n|t to; recard.a. ..

C ooyt ATIRA! Bestpiie s ALERISREAP oo Rler R Ay S indicare
one of a bocpliar @l the Yinalty mmiaemiem‘@rmatsomﬁeb«ndad gdhe Ginalhepdate area,
write- ﬁﬂ&%mqhé Eontfo%f) &%tm tﬂe @\?ﬁg/ﬁfid uﬂft% P%‘ébt?{m/ (v@t): the main

in at [east oneé nal n access I nfofmation ar
al | ocaf\bih anoentirerogpiding Ppdeinghg majroAlhdi cate a fi nal

updat ejareg abﬁarﬁ\ﬁh ehcf@ 1] \f/‘l@érélﬁ th@éi}'ﬁh@»ﬁeﬂ éi}fdi’fc(’fﬁtaétﬁﬁ encodes
in at |east sub_ A

IS recorded, %?cord su| ong)
al | ocal&day ﬂ%c g & HRE et&%@e@ P restin Lormat that enables
| ocat i amr@:‘orﬁeh&)nfmrsadtbyum(adat ed information recorded

int he "[?h%e ﬁzﬂ&gt?lg %r ealgl? 12 \Ahl‘i:" rgm nhe co%[tr%g?rt & rog the% }{\]/rlte/read unit

contr O S uni
mai n  to repeatedly write the sub Al in an entlre recordmg block in the at least one sub

AlA.

15. The apparatus of claim 12, wherein the controller controls the write/read unit
to write the main Al in response to an update area in which the finally updated
information is recorded being changed.

16. The apparatus of claim 12, wherein the controller controls the write/read unit
to write the main Al in the entire recording block in the main AIA to indicate the
final update area according to a number of recording blocks in which the main
Al is recorded among recording blocks included in the main AIA.

17. The apparatus of claim 12, wherein the final update area is divided into a



Al in an entire recording block in the main AlA [13]
13. The apparatus of claim 12, wherein the controller

W@R005/07872% r ect i on- encodes the main Al accor di NnRBCT/BR2005/000377

[18]

[19]

[20]

[21]

[22]

[23]

predeterm ned error correctton format that enables
error correction in sector units. [14] 14. The
appar aplufaliof oicdualamaizandwh@écﬁiura)ubh@rm@m th® Wrigd/rea@hit @ Grite the

th d It t t t h b
aneeﬁ{%@éilﬁiwﬁﬁﬁgﬁ%"% b sitich e Plet B prplion s

[ 15] 1fscorfhébappahatgad. of claim 12, vvher ei n t he

contr O}é Fhe %gga{rﬁt%k Of {;ﬂﬁn % &l(f?a%lﬁ%?e &H?l'n%uéro oMrEfs‘%lﬁé Rfite/read unit

main Al inr onse to an u € area

finalltp Vufpt@éhfé@blf?ﬂfl@rth%&m@ﬁ rqo@fdi%blp@ﬂeul the pulyAbhdmieirate the
[ 161 1:|5Jib a-féghema‘f}ﬁé!{ ﬁfelfﬁlaﬁif uﬁ{iaﬁé/:d"ini&ma%@ [s@eébrﬂ&f—‘accordmg to the
controller cantro e Wwite/rea

mai n A‘F“rP‘PFrﬂ% ECgFiting Blorky ‘H}lﬂb%ﬁls‘d'& %I ISrFeP‘Pfgr%ﬁ“HngﬂJeﬁPrdmg
t 0 i ndbloeitsantlnéed innkd sulpriHﬁte area according to a

nunber bl o nwhich the main Al is
recor dle% a(rjlrateat%?ecgredg a%kt% oc snslmﬁcl uded in the nain

AlA | a_W]rltdr‘ﬁad Thig tcawpm@nra@i ioforglatipmon 21 (revmey iite-erive disc; and
final y@&iﬁfoﬂe@&ﬁ@mu gﬁhé’ wi%é}reaahﬁu aptddbat ity of sub

areas, and the controller controls the wite/read unjt

to wid Breﬁlﬁérr%laﬁd pipeioh lipgldpentatedriplogmation rang of A PRl of

t Ee fi gtﬁiatdllasré@%lbsﬁﬁd f e rmﬁ% -Bhcd (fﬁsd lﬁﬁd)f dig bei ng
change e. appar.atus.o m

P o AhesS AT Tion AL ey ¢ ] WG areh! (i high the finally
t he suﬁapd&tedl inforineti@nis irc@rdeelc or dileagt dleackess infohmatimlarea (AIA)

AIAto t rea in which the finally
pdat e%ﬂ dreorma Mﬁe%ggefglcgr ded according to the

nunber whéreingbo Ad iinedudst deskon mfeumagian ohgiepliralMy dfaipdate areas, first

recor dﬁ ﬁ\?@%ﬂﬂu&ﬁ GRACkiRG t}pzl i‘i)&tf Spddichidd eﬁd's@c&nﬁ%la%‘iﬁ’formaﬂon
Al A 9. A data record %g arat us conprisin

witel mégaﬂreﬂq? focaigorspfi the ﬁaiﬂl qdﬁFfﬁ’F%‘tl‘i’IbWC%fﬁe%fn the final
from aupdaid #eQnge di sc; and a controller controlling
the wjitel/re uni t .t 0 redet er,;n ned
imal bt SanEdts SPutol MRkt i SRARIFLPER b REjr in entire
updat ercaodag odkoimabedIAo the wite-once disc, and
record ( j M-

updat eZ(Zr eg%ﬁPéer{LAlg Bfrﬁltaing o, \eﬁe)r lk% &glalltog% c'aﬁjectlon encodes
i s recHedddccordingtto P@é@@t%lﬁéled@l?@é §0rrq¢f1@m ﬁ%rmaéﬂlaa@r@ales error

(AIA) @rteaal Bkct@r bhigs. Wit e-once disc, wherein the Al

i ncl ud ocation i for ion of t Iural

updat eS § 4PP4T F“r“éf’ §’nWQﬁfﬁ‘B€?%ﬁ“49 HB?%%?H%@S ifllﬁ’éied into a
final pﬂptb&tﬁofadubareaamwﬁ@ Qemdnd ﬂ&gmfdﬁlﬁ‘rmtlﬁﬁtlmdldfhtes one of the sub
i ndi Cagrl N9, ﬂlgﬁ: éﬁg fglgll% u]t)({l1 te(% 1n 1Xn i rggo Séjd

i nf or n&tion recor u date area, and the '
cont r oP2.dhe@pparaiob of clain @t wlee/rmealmb mtmllemmgpbah@wrlye/read unit

wite fneidlhd MaRNABREdBnse to the update area or the sub area in which the
finally updated information is recorded being changed.
23. A method of recording data on a write-once disc, the method comprising:
recording a predetermined type of finally updated information in one of a
plurality of update areas allocated to the write-once disc;
recording main access information (Al) in at least one main access information
area (AIA) allocated to the write-once disc to indicate a final update area in
which the finally updated information is recorded; and

recording sub Al in at least one sub AIA allocated to the write-once disc to



recording block in the AIA. [20] 20. The apparatus of
claim19, wherein the controller

W@R(0807872% r ect i on- encodes the Al accordi ng to BCT/KR2005/000377
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predeterm ned error correctdon format that enables
error correction in sector units. [21] 21. The

appar aindiaefa letaiomol the Mgl @ipdared énfbintaionupstad &l ialteafinal update
is divided into a plurality of sub areas, and the
second®ffag i nformation indicates one of the sub areas

i N whi ehertimahé maad AYisupptateelty fendrmedrat aroentirs raceciorgleldek in the at
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mai n Ab4-iThemeatishefeclaion 33, evhgredmthe negie Aldas ¢ pige elipneascetgr unit,

i n whi &ﬁa th8 fecbid bﬁ’thé' Bﬂlﬁ{ Ad cbrﬁfy@ieﬁ%hb@@oﬁe%tlbﬁ%ﬁé&ﬁﬁg the main
bei ng gé&j cha thod of re rdln

a wit R e %telﬁ%‘fl W@&%FF%‘?W@“H% P&P S %fror

pr edetmrmcneldlﬂsepmroﬁlts‘l nal | y updated i nfor matl on | n

one of 24 'I@ll ure%ho& I c?al (leﬂd h%rem %Sfecor(lhgg # EAI cgmpnses
n or e

write-0rice recor g eI h Sccess ion

(A) i wpaﬁtedlﬁ wlordm@thmuh Adce es entirpfienonding bleck iretic at least one
(Al A) ijllsgg@ted to the wite-once disc to indicate a

final date area in which the finally updated

i nf or nt-i186 nathedellaiend? 3. ahgrein e erin g\lgwcsmeql H1 rgpponse (o an
| east @nRiedtBa ANl vhigh Hfé(fﬁiaﬁg ub@at&@mea&len ¥Weeorded Being changed,

toindicate a Lo naII
ot or it G MAUEA nsEheR e el il B 4Plate Wb ei n
t he ma2’h TAk mahadegfeddimaloy whenem thedinahu@lateearta seéndicated according

recor d dRIlt%? If)F H&o}c@% ﬁ&ﬁﬂseiﬁ%h@ﬂtﬁe %npAﬁs’Afﬁccgtagd alﬁé

The ms a8 a4 olzer
of oneregerdmgrblmhsnncluiml inhe meddkldi.-ng of the main Al

conpri S@srhe rnﬁé?ﬁo@&f di8ei10 Qv'll%fb‘ﬁQQie"fglaI WR1abBdrBa Aldivided into a
accord|ngt0 &ugre etermne error correction fornmat

that elHRlIBsClTPEFeas iddhs shA] 1§ reqogd<slyin gigsppase tp apb area in
25. Th@hféﬁ&lﬁwﬂnﬂlfy updaleiddrmaharietddotded beag @haigeg. of

h dl. h b Al ,
- an. hOE SR GTHE B B RE &l U aube<an i y{igh the finall
AI A Qﬁ]ateﬂﬁnfoﬁheﬂmeﬂs hembrdxd is iradicate2i3ccovderzdbd thet tenbreaion
s fe@@‘&f&%oék@ ih %R%r}ﬁg sﬁboA?ﬂ rg&‘?@édea[g(g@are&&dm'b(f&ks

thefln or mat

c hange@dué?@ iny tﬁ@ S'#haAhAAhe FIHQ;MJ h@gg rfzp@at@dldﬁecmﬁ%#lﬁmeaﬁre
of thereu@f@ﬁigeolaa@@audé@ﬂ]] the 4t ledBndRINRMA Of ¢l ai m 26,

wher ei hefl dte area is. |nd|c%ﬁ a ra .
to an l‘“eB]P r"éE"&P g d4p OB RVIRORRT ’ttheemﬁ&‘u c@pprising:
isr eCﬁbdddlgw’mﬂ@etémmf(ﬂﬂypg obfmaﬂs&pdateﬂunfednhtmntlh@ne of a
main Al l'lli\r gﬂ upd%te areag aﬂgé chjto%le wn?e nce iSC, ar‘ia({ ein the
final % aaa]t I'S PHee

e area urality of sub
ar eas, reaovzdmglv@cw meat@nr(édbmd@dtlm&a fisglppdsie aras, i whigh the

area i finally updated information is recorded, in at least one access information area
(AIA) allocated to the write-once disc;
wherein the Al includes location information of the plurality of update areas, first
flag information indicating the final update area, and second flag information
indicating a location of the finally updated information recorded in the final
update area, and
the Al is repeatedly recorded in an entire recording block in the AIA.
31. The method of claim 30, wherein the Al has a size of one sector unit, and the

recording of the Al comprises error-correction-encoding the Al according to a



which the finally updated information is recorded
bei ng changed. [29] 29. The nethod of clai m 28,

wab@sera12s he one of the sub areas in which theP@T/KRR00$/000377

[32]

[33]

[34]

[35]

[36]

[37]

[38]

updated information is rec@tded is indicated according
to the nunber of recording blocks in which the sub Al

isr ec%'edaamﬁﬁ&n@mmﬁe&mgfohhmha cnslbdIelest dofreting iaWhctor
Al A, e sub Al being repeatedly recorded in an entire
recor df 8 bl ock included in the at | east one sub Al A
[30] 38R. Memlhmﬁofoﬂalrreﬁbmdhlewgl thetimabupdatomred s-dovidel into a

di sc, o@'{l@lﬁﬁ{,ﬁf‘&% a?% %coﬁ(?ﬁg%gff&%a'ﬁoﬁFr?cﬁ&ft&rmu%%iea in

type or nat |
pl ur al whighge @Ip?&]dt@d&tﬁéatﬁoﬁmtwaﬁ B¢ordgds he write-once

di sc; @fﬂcthé R SH HILIARCRE Svhle R OTHIBATI 19 Pecolell ohl'}dlhcir@éﬁoﬁ& to an

a final ate are i nal | dat e
ot or i PEOT r%wnwc%theq@aﬁy Ui sBatstion is ecorded
i nf or rmdmg)éhaagaa (AI A) allocated to the wite-once

di sc; aA{ %[eﬁlod fo? réc r({nggc HHESR o r'i:tg otng? ihscn Il%?\’rlrra H@‘{alﬁ}’] of update

t he pI ur areas. Yirs
i ndi ca@matﬂgdsmm 4 pmébteuvpmaql erdar sl atdendt @@c@n@ssﬁmfagnatlon area

i nf or n@t iagNnk AR Rideocation of the finally
pdatggAI 91‘ or mat | onor éolréed in the f| nal update area,

and t h@cs&rhqgsa Prepaiemiacd type ebrRiaged infosmation inrqae of the plirality of
recor dulagt&{r@gkaﬂm the AlLA. [31] 31. The nethod of
claim3

e Al has a size of one.s
Cnrt T EiathEd R iR ateana syl i g RB A don is recorded
er r or - soongtht iphmalén o dpduge ddeas Alcoritrpotodi mgnted of recordmg blocks in

apr edel or 1 D6, BT AT ERTARS He%?réeggﬁ ook §E 4RIRE L udine

error correc
of cl alosaBo, mﬁvh@aé@rmﬁ the phxrrday ofiperiteargase & the AdAvindeqprding

into applifld ty of sub areas, and the second flag
|nforrrat| on i ndicates a sub area in which the fjnall

updat eWheRIdAAY ipisPsatedly EspPEfied In pryantirg secoripe Rock gy the AIA.
of cl a33nTHe,matkar & dlaitn( B4, Mhetesn theGadickethg @l |the ffirinl update area

d
{1 nal 15 OSSO S AL Foiing e &0 Bk o Piestyafed crror

[ 34] 3darreatiome{drodt bt erables dirngeatescaomm sctar bbigs.- once
di sc hayifpg eﬂgetl%d"(gfaélél%@ fwhlgf%%th% A€ ?e%offﬁﬁ% kddpéhse to the finally

pr edeternmn orde one
i nf or nwrdasd ipkosRalioy boing reserdagihens chshwhugallmgof update areas for the
r ecor dijR@timepr edet erm ned type of updated infornmation

in one,of the L ofu e ar ngd. .

i ndi caﬁ Ageangt ﬁ‘?ﬁﬁ 4 WélF fthﬁ fia XHP?%t‘?fg’lnif‘ifmauon 15a

updat etémpbfamy it Id@fnlmt16n steaoird € DSy Iitg:htdilﬁg thlel]ldic&hbﬁ ynfofmation of
updat eth ﬁl%&hta%% 8}3}? Itg gre agd Ehl&”%ﬁbs ?s recgr((‘ig(ﬁ @1% Akiln? %%(SAIA

i n whi chPacce orma s recor
recor ddhghnt maﬂaltqs tp m@qomljdatg oh eowite-once disohamang @nlumhty of update

the plyead dskd iiPf pHRERERINAI 6RBr addac1B8t MAckBsifBAh &t M rea
(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 access information (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



bl ock units, wherein the Al is repeatedly recorded in
an entire recording block in the AIA [35] 35. The

woreiosom7es cl ai m 34, wherein the indicating of PETTER2005/000377

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

final update area conpriseg2error-correction-encoding
the Al according to a predetermi ned error correction

E or ]mat updagt aréRaRngsa RN of ﬁercbﬁnﬁg' Bl6cksin Setdothe WIiié fecorded;
36] 36 rein

The, met f claim 34 AL is. :
Fecor ashert it EERls® potiof i iiue 1T yBlide bepRarely'vite the Alin an
i nf or Wﬁﬂ@meﬂiim@blpelcmthedsIAn one of the plurality of

g?dglt Z??n @gﬁpéﬁﬁtug B?clﬁlﬁﬁ §§ e{?@n tll-legcg;ntr%ﬁer egl)o £ TREORM-encodes

ereint rmati on
is a t@apdrasegrdimigde a@éﬁfdetﬂrmu@d egpr e@wﬂ@n {orppshat enables error

i ncl udidiectibein Let urik, 1 Nformati on of the plurality of

updat e and t is recorded as the
the Al %‘? "F‘%})Pagéws ﬂE Dgga‘t’lﬁfgelfléher g erofé’tng"@ﬁhf‘awme/ read unit
Wi t e- oncetedhsAl hmsmglsatqlhej fiahliy ypdafedupﬂmhmlm edsg recorded in

used In le[le?l y? pda gasfgrt%e rstt1 St oneé access
|nforrm|ona A par at us Co rISIng a

witeltb éFdile apparatue Oﬁwhatr@ 3&,rwlne@ad thanfimlkyatpdated onfonpation is a
from t !3 §/ 3189 ﬁgﬁmeﬁ’ Srucind @Dﬁ%‘j‘ﬁ a:‘i’ddn?%:rtlh% %Haﬁeﬁ hﬂf&gnatlon of

the wite/read unit to: recor

fi nal | e phaalits@f Pﬁ‘ilaé‘? Aigs, aRd the ENSSeﬁ reepreedy mhﬁlﬁltly tf@rAIA

updat e4§rpea,sue @Iﬁué(ﬁ@c(g@hq) mgess information (Al)
|nclud|n]<l% nf or the Pluralt

updat e* B & y P “H‘ﬁée BER 1 :hé'%}‘%?fiﬁ‘éaB e&&??“ﬂmei{gr‘&ﬁ’oand in
i ndi catvhieg t@rdcoried prepetateined gae of npdatidcinfdrinetibn;madl y

updat e% Méf 8531?&&8% rfnfloﬁngt? a{rgf g%lAﬁrfl? 09 dé}ﬂS %oy({ @cegsymformatlon

of updat e areas us
whi ch ¢/e ingluding ﬂ@@b@@eﬂormeh@n@if ﬁletni@rabtymfruqaﬂate @reas, in recording
controhgclt g i te/read unit to repeatedly vvrl te the
Al in an entige recording block in the A A

The apPhsratiAstingl updale gieagin wfm%lﬂé’irﬁcqrﬂémé%mlp iforimation,

err or - gashEeGt iphitalaN©0 dpdaté MRadk idbicaEdidegrding t@ a number of
predeterm ned,error orrgctlon for t that enables

error ¢of 1‘15& 18%3 ”91 ?A&r‘ﬁ rteg (?]nd40. The
appar ataAlof rapeatedly 3&;orddden @n nnﬁﬂeeem«hﬂng bldceof demh il s

h
the Wrbé e[’( (rﬁat C C?li”aiaﬁ mi9 %%%ﬁlbthg A1 hhs 5 BizE 8?8[%‘8%&0} 8n1¥ Qﬁd is

finally up or mat el ng recorded

t he pl GFgtqorspciian-ensededacgpeking tpc?fpr@%emmn%i erfqrreerre‘ftmp] format
41d ;rhﬁla%}{caﬁfe@teit‘%ér &rreelich {H s%gtor ‘t&ﬁ'l@sr ein the fi ' naI Iy

updat e or mat i enp i SC i,aQn

struct %‘I’ é[n hetisesy clate F I‘@d ?fe’cnrf F%rﬂeﬁ? ﬁu 1Besgpnse to
the pl tieprddeerafned petatef vptioad 1nf6ﬂﬁ1ﬁhtioh®efh@l3&dr&ed in one of the

record i n the ALA. .[42] 42. A wite-once
di sc c@gra??}é%)ad)ﬂe ar‘fas fmithf’ ﬁrStftlLTb date areas, which

are us€d Tha discpd @uletnélﬁnwh@fdlmh@l eredetarmmmh typio bpdased information
recor dis3 (P FOGaHEESH AGthilidPErRlurd PABHSFink RURTRE 1R Rion in-
formation of the plurality of update areas, and the TDDS is recorded as the Al in
the ATA.
46. A write-once disc comprising:
a plurality of update areas in which to record updated information;
at least one main access information area (AIA) in which to record main access
information (AI), the main Al 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



at | east one access information area (AlA) in which to
record access information (Al), including |ocation

w0 pfosiorares on of the plurality of update areas, PETKR2005/000377

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

recording block units; wher&in a final update area, in
which to record finally updated information, anong the

pl % al d')f(t?le ahal &daﬁmm@ ﬂe\?\ﬁidecﬁnﬂﬁe figeloipdaRtiré0 a
nunber cor i C e Al |is. )
s b g SRt 6T e XS sl T AL Bp st T thgat teast one main
ent i r eAl&earhdihatghd ﬁmﬂklpdﬁtetahﬂ iAIndlicafeli3iccdr@ingTthe niinder of entries
of «cl al, %4& IWAwiarel n the Al has a size of one sector

n

unit a IS error-correction-encoded according to a
pr edet ¥ Mihgslipce claimdor vaereinghe plwatidy of hdateesraas ase provided on

error &Rl estin@Naydp. sector unlts [44] 44 The di sc of
claim4 erelntheAllsr e ALAin

eaporieh THE " S AEok hRidRE Jesy o jeidiceticas are provided on

i nf or nﬁtdmaoﬂdmgrlgyerrecorded in one of the plurality of
updat es(gregstaforr({lhe fi st time, I{45] 45. The disc of

claim?% wharern rtl%%ppﬁFae eoél}prﬁshgd type of updated

i nf or nawirigedrend uait tewpitsr arrpaddingarm@dédn an o ramst witstence disc; and
(TDDS) b&lﬁ}o‘ﬂgf i?)%oH}SI th@ %fté/%d 'uﬂltfu?r mation of the

plurality of update areas, and TDDS i s recorded as
the Al repwdtfH@HApAdatfchgllfor,g;glt1op\1wlpq _goplurligy @fupdate areas allocated

conpr i &ithgwride- gllldér(ﬁ@d ty of update areas in which to

record updated inf or one nmai n acce

| hf or nEETER ab e arTRg RO hAR D LR OB B B Rggation arca
i nf or neAlIA) alloAtdd totthewnisd-oncaldiscndimhdatag fiaalfupdate area in which the

updat o AlIRA LGRS Laeoipatd | nformation s

recorde pdat e areas; and at
| east waerdsub Adjimag lnasmn@ Bub H14 élématﬁdég blmwrltetme dlisig to indicate

Al i ndj tRhi&Pofand ﬂﬁﬁw t%&fedtl%r&hﬁ@{ te¥ordPA AL 8 final update area.
i nformation recorded final update area.

[47]
47. Thel-dihs@ppgraiys gf ﬁlﬁ%S m@r@pﬁhq sp@irpllerronfrojsghe writc/read unit
recor dedyiitd thd\@aiat Al ®@B thad (e (ival OpddiParss &indibakd bb@rding to a

f I t di d di t nb

of "on PR G % ki MRiFRAE] G5, he disc of olaim

46, whgl.el method o recorling gatebn apdit-enee dias the mefhodvboipdsing:
on one, E@r‘c‘lﬂ{gdf'[nﬂ@lzl@}igt@d ]U{fél%lc?.tl%ﬁ in SREoH SI5 ra?fty 8& d eAa@eas

wherei n the ate areas are provi
t wo re%llﬂcé‘ieﬁ@oﬂ@yfér@ OHEQSQI]SCBO A data recording

appar afe@&dﬁ%'ﬂﬁﬁlh%b&@s irfoMidtioB/ifi 8A8asd Bhd mhfh Webds @nf@f’matlon area
wite-once _disc; and

cont r o2y MeeCaBtag o i p SRR ot gipdpEatgegn which the
fi nal | findiydaidedd iimHonakdni mrecbfdednzmdof a plurality of
updat ereg(r)r%ﬁlsg s%'blA%g af fii,agt ong b MA oGS %eto(%fle wtite-once disc to
indicate a location of the finally updated information recorded in the final update
area.
53. The method of claim 52, wherein the main Al is recorded such that the final
update area is indicated according to a number of entries of the main Al
54. A write-once disc comprising:
a plurality of update areas in which to record updated information, wherein
location information regarding the update areas is recorded in temporary disc
definition structures (TDDSs); and
a main access information areca (AIA) in which the TDDSs are recorded;

wherein an update area in which finally recorded updated information is recorded



record main access information (Al) in at |east one
mai n access information area (AlA) allocated to the
wawisereoete disc to indicate a final update arBEI/KR2005/000377
which the finally updated i24f ormation is recorded, and
record sub Al in at |east one sub AIA allocated to the
wri t e- QrRIcRelinga by @ nuffbe 3 Rcérdimpaaii ecksfin hechf th@ IDIDSs are
updat ed i nformation r, &orded in the final update area.
[51] 5 9m$ﬁ§1m%85T%36§ of claimb50, wherein the
controller controls the wite/read unit to wite the
mai n Al such that the final update area is indicated
according to a nunber of entries of the main AL [52]
52. A nethod of recording data on a wite-once disc,
the nethod conprising: recording finally updated
information in one of a plurality of update areas
all ocated to the wite-once disc; recording main
access information in at | east one mmin access
information area (AlA) allocated to the wite-once
disc to indicate a final update area in which the
finally updated information is recorded; and recording
sub Al in at |east one sub AlA allocated to the
wite-once disc to indicate a |ocation of the finally
updated information recorded in the final update area.
[53] 53. The nethod of claim52, wherein the main Al
is recorded such that the final update area is
i ndi cated according to a nunber of entries of the main
AL [54] 54. A wite-once disc conprising: a plurality
of update areas in which to record updated
i nformati on, wherein |ocation information regarding
the update areas is recorded in tenporary disc
definition structures (TDDSs); and a nain access
information area (AlA) in which the TDDSs are
recorded; wherein an update area in which finally
recorded updated information is recordedi s determ ned
by a nunber of recording unit blocks in which the
TDDSs are recorded in the main Al A



