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Technical Field [1] The pres:}f invention relates to a

wite-once disc, and nore particularly, to a wite-

once disc, a nethod of using the wite-once disc, and

a data recording and/or re- produci ng appar at us.
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and corresponding positions in the spare area, and
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[5] recor de@ defect rhﬁlag%t method of the write-once disc will be explained in more

detail. A drive records data on the write-once disc in predetermined units and then
verifies the recorded data using a verify-after-write method to find defective positions
on the write-once disc. The drive re-records data from the defective positions in a
spare area, and generates a Temporary DeFect List (TDFL) indicating the defective
positions and corresponding positions in the spare area, and a Temporary Disc
Definition Structure (TDDS) indicating the position in which the TDFL is recorded.

[6] The drive stores the TDFL or TDDS in a memory, collects a predetermined amount
of the TDFL or TDDS, and records the predetermined amount of the TDFL or TDDS
in the TDMA. Continwus recording of data on the write-once disc contributes to
updating the TDFL or TDDS recorded in the TDMA.

(7] Also, file system information updated due to recording of data in the spare area is
recorded using the above-described defect management and a logical over-write

function. The logical over-write function refers to the update of information recorded



[7] Also, file systeminformation updated due to
recording of data in the spare area is recorded using
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[12] According to the present invention, a spare area and a TMDA can be allocated in
the write-once disc. Also, the spare area can be extended or reduced according to the
size of the TMDA. As aresult, a data arca of the write-once disc can be more ef-
ficiently used.

Description of Drawings

[13] The above and other features and advantages of the present invention will become
more apparent by describing in detail exemplary embodiments thereof with reference
to the attached drawings in which:

[14] FIG. 1A is a view showing the structure of a write-once disc according to an



ficiently used. Description of Drawings [13] The above
and other features and advantages of the present
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user data is recorded. Here, the size of the temporary disc management area is greater
than or equal to 1/N (N is a real number) of the size of one spare area.

(23] According to another aspect of the present invention, there is provided a data
recording and/or reproducing apparatus including: a recording and/or reading unit
which records data on and/or reads data from a write-once disc comprising at least one
recording layer; and a controller which allocates at least one spare area to a data area
of the recording layers, divides each spare area into a sub spare area and a temporary
disc management area in the direction in which user data is recorded, and controls the
recording and/or reading unit to record information on the position and/or size of each
spare arca and information on the position and/or size of the sub spare arca and the
temporary disc management area on the write-once disc. Here, the controller

determines the size of the temporary disc management area to be greater than or equal



recordi ng and/ or reproduci ng apparatus including: a

recordi ng and/or reading unit which records data on
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layer write-once disc.

[29] Referring to FIG. 1A, the single recording layer write-once disc includes inner area
0, data area 0, and outer area 0. The data area 0 includes spare area 1, user data area 1,
and spare area 2. Referring to FIG. 1B, the dual recording layer write-once disc
includes recording layers LO and L1. Here, each of the recording layers LO and L1 has

the same structure as recording layer LO of the single recording layer write-once disc
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ther the spare area
recording layer wnte -once disc or a dual recording layer write-once disc including a

data area to which spare areas and a TDMA are allocated, according to an embodiment
of the present invention. Referring to FIG. 3A, spare areas 1 and 2 are allocated to data
area O during initialization of the write-once disc. The remainder of the data area 0,
except the spare areas 1 and 2, i.e., a user data area, is used from the inside out as
shown in FIG. 3A. The spare area 1 is used from the inside out, while the spare area 2
is used from the outside in. If a spare area needs to be extended, the spare area 2 is

used from the outside in.
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£ M Sy st i oftsigh PRt a7 o s STRRES, 5 The si v of
[41]t he spwyEcdoedy &scrdbedahe hmoarntt eﬂdamretdsrded mrackpamyreaacr yro-
[39 rrhn o_F
Si 7 o%iggﬁﬁg %hg gg%) not é)g?ht% ?’éﬁ brdtgﬁ ?n a 1t%%€rt%§:rzg)?e tu'ﬁghe size
dur phigje isprr¢ arad iszlgtermomedficcbilagip mlteemgmf éledﬁlﬁ‘dA Hghepresent
the . 5héfimdhe, & &h@%x&%&lﬁejﬁ e TBMAh%ha{L‘{H@SEe &k & 5%{? gs greater than

correction ¢o or t anount o
t hapr equal to N or less than or equal to L. In other words, the size of the TDMA 2 is

greater than or equal to 1/4 of the size of the spare area 2 or less than or equal to 1/4 of
the maximum size allocable to the spare area 2. Thus, since the TDMA 2 has the size
of K, the spare area 2 has the size of 4N-K.

[42] After the spare area 2 is divided into the sub spare area 2 and the TDMA 2, the size
of the TDMA 2 cannot vary. However, the sub spare area 2 may be extended inward or
reduced outward. The extension of the sub spare area 2 is possible when data is not

recorded in user data area 0 adjacent to the sub spare area 2.



can be recorded in the area. In the present

enbodi nent, the size of a specific area refers to the
woenoses17ef ECC bl ocks of the specific area. HePEI/KRR004/002479

i ndi cates the maxi mum size Z[ | ocable to the spare

area 2. [40] Referring to FI the spare area 2 is

divided into the sub spare area 2 and the TDVA 2. The

data area 0 is used fromthe inside out, while the sub

[435par € AdcBAling tb $he pies@ﬁ’t efn{HéHirﬁelﬂﬁ {(1RULE ke 482 3 g e&ena@ f6ording
easi | extg%tg é&% previ ousl descri
ano Epn e gife I?.dlgd)theﬁ wgrds, Fpéq épgﬁ area Fﬁ' g(tended so that the
por kind Bathe ki@estdTehcsxRinbéd b sﬁeat: arch 2@Ad thed DMA 2@ dbEIMIbt exceed

ar o3 gb P AEHC ARG o MGE BB S TRYR nE THtge e of

I n tﬂmpmeﬁeemle eﬁrbbedstpmrﬁrea zalmyshm% eklﬁnd'EHG 4B, the

s the
44 qual f B Rep B 9EE e Bl aisParg R il s v g ares
t he nsikize eafenddieth? EMPAsprd sea Pmepberedichdrtooe, tecpinlof the spare area
1/4 of th ?I&e of the spare area 2 or |ess than or
C} t he maxi num si ze all ocable to the
[45]s par e EE&@AZand'ISIELa;ﬁ: visivh glewingehcTDMAuR dagcotdigs syad.1 abfa dual

‘f&gr r%alglfeea rgé‘ogcegl?s\? iilli lecﬁ n]tga% Qtl;e]aszla'}}a a le\ﬂg]arﬂlfo&(t%d toa

the spar ( sub spare area
and dath ereTRIVPording idhan enbodimeyf of the pFEBMAIRewémnot vary.

[46]H?W€Vq ’thetéége ochffPe (ﬁlglalre cﬁé‘fhg @atygr WHY- (}ﬁg §i§{l g1g tOVR é)gesent

UCE out war ension O e Ssu

ar eambodimenfosparosirens it 2 gz deiaboqatsd to pasergingdaycr EOwé [spare

dat g.ar £a,du ﬁ?%rﬁé:ﬁmcattt@totlggorélﬁ? la§/9[aLle HIER 1:2 rei‘égble that the
2005/ 031741 PCT/ KR2004/ 002479 Accor di ng

pr e 8t a6 Sl wdett intorsh sRAHAEHA A ?SJP 2 Alksr@s@taé% @aly be
accek@hddd or feuded Burkd fztﬁe &k of iR Wiidbn didcnHBLORE, tlY@s'i)g& area 4 is

the sub spare area is extended so that the sum of
t he "WPA3&xqnHed. dRie iy PEst §‘B§?4ém5‘?te‘é‘e 8P eq fés divided into

TDMeqe?sub‘i zﬁ@zt 4 exCOe DM A g rHérb B hdRsShARe ef:orhﬁng layer LO of

teS|ze th DVA 2 is 1/4 of

of FI(% 63? dAreRi9 of &w &\ze ON © fipfee Ypht I GF 8z ?‘h tﬁ%ﬁFDMA 2is

not 4fe extended [44] If the amobunt of data to be

recor i n as e af i.s smal|l but a yser data area
“Ther oiicaip saehr g nENER 3 S pimau e Ry et DL i or

Her egdudtioa o thEeub)ﬁpatefwezsépaE chean@a as id thsemieditaa of BIGSO4A and

[ 45]4-% F%?C%Vﬁrsée ‘%;egs?nst% 8§1m§nblwg fPererng%8& cﬁle egml?o%ﬁrﬁ%ntt of Fics. 4A

wr i hsd @mhﬂltbatspm awdai 4cik dszpr&dentaﬂ&asb spatk @cal Pl tae EDMA 2,

al ! ?1% ?tdgtg a}eg 1.1s us%@?r% athg 81'1t g%]%oir‘ t?% a?e 80 £ @?%ieﬁdﬁgl}e inside

e present irvent dCcase o
recoumlng | ayer wite- once di sc according to the

[48]pr es erﬁIG 8&’%‘3&6&%& arﬁ Bf{a gat?fe@%ﬁ ng g{i]lgr I%Pfemfcnﬁeaggar tus,

all ocated to r ecor
and ageording foen &mbg@meetopftﬂ@ ressoiridvangion a&efpmmg to Flér. 6, the data

i's Pchlfd%{gaR%r M&?&dmtiﬁ?apparatus includes a recording and/or reading unit 1, a
controller 2, and a memory 3. Here, a write-once disc 100 may be the single recording
layer write-once disc of FIG. 1A or the dual recording layer write-once disc of FIG.
1B.

[49] The recording and/or reading unit 1 records data on and/or reproduces data from
the write-once disc 100 under the control of the controller 2. Data to be recorded on
the write-once disc 100 includes user data, a TDFL, a TDDS, and so on. The



spare area 4 is divided into sub spare area 4 and TDVA
2. Al spare areas nmay be extended or reduced during
w0 b@s03e4nf the wite-once disc. However, the BEEK&2004/002479
area 4 is nost easily extenged Thus, in the present
enbodi nent, the spare area 4°is divi ded into the sub
spare area 4 and the TDVA 2. Here, |ike the case of
the recording layer LO of FMS. 4A and 4B, the ratio
of tFEDSSh@lﬁie@fnf&ﬂﬁu&PQJ 6 vale@@r fspal dr&lEis 8lld@te@%o 4 BRa arca of the
TDMA 2 is : [[47] The size range of the TDVA 2 in
t he Wél@%?@ealf%aloﬁl “éfﬁamt“t‘i’é a5 e pesitionand yige ghihg ppare area, and in-
r edsiiiaGéh &fto iHeosiubn SRR AaeEb ¢ad fed did aSHIM AdStol which the
t he enbodi nent. . of FILE. 4A and 4B. However, the
pr e SEF UERB SNt is different from the enbodi ment of
[50]FI CB. 'lzhé comfdled Beoirolshas oldiet] Geaitien af &a dda Ir&oﬂﬂmg zﬁhﬁd)r reprod
into.the su ser
o e gt fr iR Sne B SRl b olla Temist B e Poer2
4 | sllacaed tHerspare hiiee ta ths idale area ot the WwAB4-okde@iscA 00 sr dividkothk spare
glpggr{eg nr]ldcg [heasulgi s?ﬁa?e darrgaca%trdgfleggD%angL recro? srnq %!ﬁpo% on the al]tocatlon
I nvehthe epare ar@foeher datgart:morﬂlﬁwrﬁe ondwehxstdt)a recor d| ng
[5 l]a nd/ o THe SR éﬁ)oqg S 'téﬁ%o?%ﬁ?gtgttey ﬁat% Pecafi lfll%ﬁistBQ w&ﬁeggt{acg 'r(%%?}é (r)?/ or various

nd/ or rea
3 Kafdeof datafip be ecconleé onlths ovrii@Ongealsci@0t he si ngl e

recor di |

[Sz]dual rAeg%% h%yg{la%\g{whg (Qllagﬁlgg%e(b&f?%thg dﬁa t%cérc@ﬁgj%ltafor re-
[ 49profikeeng anpaiadis g n @/ eeondegdp agembadimgnt g theperser avgntion,
on %g(l(g\ybé'&efagggces data fromthe wite-once disc 100

under the control of the controller 2. Data to be )
[53lr ecor ddd- 6 2 fimehagk efagnghrdeofdigs aspele rrrrdiag iy erowiite-once disc,

dat gecofiddolan eﬁlba—@%nt Fek F&efNnvehitgn WO 2005/ 031741
PCT/ KR2004/ 002479 TDDS. i ncl udes information as to

S4hhet hdferg ﬂ%“p‘&?t@(’%\"'é]é)el explainee el With rafegpnegtogheyritsronce disc
t heofwgst@;@m@g disc 100, information as to the

position a ize of th are area nd in- formation
[33las t o 1PHEP ggéﬁ‘f FOH Oﬁ‘ﬂ aj Oﬁgescﬂ“ aéeasWBlcg Fages iora g Pg“ﬁate%{mned

TUVBodlli’ﬁmbﬂ&gia@fhréahﬁ Ia réd@ﬁtﬁﬁg ay@a»lf thlee\td:diﬁﬂng Iafﬁé}]wr'lfhence disc

contr er controls the overall operat.ion th

dat ¥ ﬁ%‘é iﬁﬁ"rl?ﬂsﬁ‘ﬁn Shtif 9718 AEBr B SPHE Y a&%‘i{%i"dge comitand of a user

accofr dpograio It the cipe @6 &ﬁtwr&ﬂbmél dmrabcordhng pﬂhé e@bbdment of FIG.

the copntroller he d
b AROPE bR B0 EhER G ER8 b ECoridk MiEus
ar edovateo, thh@a&dneasbaﬂroeatad eahamdsmldnﬁ tchDM@a ana0 issbomds area of

I nf a%g)?éseﬁ%\%ﬂtl&p %’HQ lllocgieéﬂ (%Qhe etap&fgggf(?%l% E%H}e%ser data is

e-once’
rre wmcyrdsd,tlenp@ﬁathelvylts ‘porealscdf) a ing@bzekr om t he

(5 6]Wr ite Wg&ethg Lqﬁa&é e OPis QoAU OHR dat? 6%:q§th9ﬁoxﬁ1%ﬁ1@r 3 Qonlifils the

recorded on t Wi te-once di
recording and/or reading unit 1 to record 1nforrnation for indicating that the spare area

has been allocated to the data area and information as to the position and size of the
spare area in a predetermined area of the write-once disc 100, for example, in a
TDMA.

[57] In step 13, the controller 2 divides the spare area 2 into sub spare area 2 and
TDMA 2 from the inside out according to the command of the user or a program. If
user data is recorded in the data area from the inside out, the spare area 2 is divided

into the sub spare area 2 and the TDMA 2 from the inside out, because adjoining the



[52] A nethod of using a wite-once disc adopting the

data recordi ng and/ or re- producing apparatus of FIG
W®@20080808di ng to an enbodi ment of the present PCT/KR2004/002479

invention, wll now be expl ﬁi ned. [53] FIG 7 is a

flowchart of a nethod of using a single recording

| ayer write-once disc, according to an enbodi nent of

the present invention. [54] Here, the method will be

expbakh@lic bNa Gk aich atdh tith (Rf8k @ﬂh@@art:zm ﬁlﬁtﬁvs%d stuB's € 8rea 2 to
o(f%éFl @B, 4A and 4B. n step P

dis

c oni%? gst1s pxtonded pppedycsd. 18 ﬁtearlgat is \R/Fﬁf%rhbl? Hﬁb’é‘% Sle? ghthg TDMA 2

Ior eﬁkegr&ftdfﬂtlﬁlﬁld)r efl)tﬁﬁ id 1/1&&1(;1@& a Eeallndbe Ao theGizedf HRGPArE hiRE 2. Also,
ayer. o a | erecr | ayer write-onc | SC to

| oS Sl Ot SRS ey Rt %5 S B I Pt

ac c afadinfgh sm: dlloeabbaom Mg Kb @f)araaﬂds erin tlﬂfprase@tr@@:roaimnt N is 4.

t h 1t
s e oG i | ahd B e o R GBS e W Ot ging 100
beelinaé Hlamaéreidtatmrebﬁrﬂkﬂ endis woite-bive dikatl a0 aﬁtt&ahe()wrlte once disc 100

Howev.er rd ar e %%at ed to the ou st of
t h ISdalttl'the égls I”CCO{CLg mn ea,cﬁo a east (%ne SP%G area a least one TDMA

i nvehthe evmite- Gfmdaslcllﬁﬁ,atl on of the spare ar ea |s

f ' . .

[59]{'0(:“r orIF? gpageﬁ%gz( ngec‘d%{i 6\%‘% ﬁle s ar% Iﬁrg? grgl.dz Tt{é%ﬁeww\égr%l%?ﬁlgc 100
spare agnesh fulkdugiht feaseof th@thteeor@atiac ApBan steth B, the controller 2

co ”%h%'lcls &he b %?eg& Eu%%l § geelessrtﬁ%olﬁ g RN OF th% @I%MR@ Joward the

uni t reco ormati on I ndicating
spatchedan of hgsulbwars aadd orcaerdmetto the wemmﬂéofath@ asea ﬁﬁa program.

i nf Wltgﬁltah\%ny @@thé @set ﬁﬁa 91‘3§ hstih B0 eﬂ@ﬁhe@ HgﬁStOQﬁe Jsgledatasz{f@af flling up,
area I n pre eterm ned area of he wite-once disc

1001 in gtegy 15@@@{1@116; A reéluceq-@fmme[ogtﬁ]e spb, s;gifeezﬁeal% Whagdhe size of

conteQlb @ﬂarezargzl y ls%@f:sfea QhS BHiBl1& L@n#olk HeGeiding f&ﬁﬂ& reading
area 2 a rom the_ inside out according

t heUBlh ﬁffhlﬁ‘ﬂoréﬂnff’%“@% ap thgradsisd gasitien angfor Slﬁ%%frth%l %HbagPF‘@ area 2

reced zdﬁr@ddt&nﬁﬁé@ aftatol a@gmefothwe%&hdm)m fgsx:%;ﬂw fna Tbgm ;

spare i vi de into. the spare are and

(0]t he Tﬁ%ﬁ hPF QEP%%thF REfigRacg disc a % (818 TG URE I (Pr £ ppaoducing

WO Zﬂgﬁt&S ﬂ&éﬂdlr@%/ﬁﬁé‘%ﬁ&@ﬂd 1%%4819 ha® Kudh Gésclﬁﬂegﬁmﬂlfreﬁrence to

user, data are th the sub. s ows

b hesaiede Biing e VI <Bes Ry tT daua SR padtals be gopticd

st e ddial fetordimg payef eriebdnee tiisatln biher wdrd€ a9fhovhén FIOMAS &2 and
?ﬁe%t elgzaéé h?a{] ét\- ﬁf thgﬁu?}rdugﬁgy E!l (()thg 611123 r?ctor(llggnlayer wr}te once

pr eflec afaly be tlivaded tilve thei TABM A2 dnklehcTOMBpdte nisa komd thidnaie b spare

equ e [ ' e Lo b

ca e L9 Sy TRTHID 85 AL RAA S0y

St eworﬁingdmﬁbrmmam@ep@pf ormed during initialization of

[61]t he Wera?e A0 ?ﬁes&ﬁ ﬁﬁfe&t%gl ‘has @&Hg)%t%ggrly %ﬁfvn q{iﬁ1 aeskﬁbed with

recorde e Wwilte-once
wWr i redergnpedo giesaplarp @mbodimenis theeglof, z2iewdll bg aindersteod tycthesd of

%B@ﬁﬁ&r?ghlﬁﬁl th@ﬁ'?’@ha%ﬁo%oalraﬁge@ g st di @étai!lsqw bedfle therein

without departing from the spirit and scope of the present invention as defined by the

following claims.



of the wite-once disc 100. [59] If a spare area is
needed when the spare areas 1 and 2 of the wite-once
wele®s/03n® are al nost full during the use of tPEI/KR2004/002479
wite-once disc 100, in steg015 the controller 2
extends the sub spare area 2 to be less than N tines
the size of the TDVA 2 toward the inner edge of the
sub spare area 2 according to the conmand of the user
or a program Alternatigaﬁg gf the user data area is
to be extended due to th gp‘data area filling up,
[1] 1N steprlDmethbe of &g PItiRlonde Hi8HEGRSisINRR RhdABnOfecblafhg layer,
sub spare area 2. \Wen the size of the sub spare area
2 is adhg GStedd cPREriEBgit rol | er 2 control s the recor di ng
and/ or f1RRMIAG ldd€liche dpak@arbLOQN ddial ARELQITHRS dt RASIVAe keBrding layer;
adj usted position and/or size of the sub spare area 2
in a pr term ned area of the wite-once disc 100,
for exadipldéng thdatdcabOR.spdrb @lca Thie a Bt dpadt a@fa aus ia Mdmpodey disc
write-once disc and the data recordi ng and/ or
reprodug?ﬁﬁemgﬁﬁg?atus according to the present
i nventi @hereh&hﬁeslkwﬁf thedtemporadyatiscwhdnagdnadne iren Gerrdacer tiah@r equal
single disc of FIGB. 4A and
4B, but{ﬁgﬁ(als “Be aﬁ&ﬁ%%&wsgso hﬁu%Fe?g%ordlng | ayer
[2] wri t e- oRckhedicsiond df nlapth hewhanan de, siaof glesempdrary FisCBiangg&ment
and 5B, f
t he dua ?géézsg g{ag o?%ﬁﬁl t% 1%1 Hlllg n%a%&%ﬂ&%%aﬂo@%ﬁ?%tg"tﬂle éf)are area.
[3]divided3fﬂkmmﬂh@xfENMn2:hnUﬂmh@psum;spare area 4, and
then t NG sihoIRALS stk Gitath MBYIDRORSHSRACE @ if AR user
as in the ca above-descri bed single
recor di #aga 1sa9<@rdedxtptbe lese then di esmal (p O GEmeArh¢ eiz¢ plethe temporary disc
presentnk&&gﬁhhgﬁmhas been particularly shown and
descri bed reference to exenplary enbodi nents
[4] t her eof 4- TW3mmﬂﬂﬂiﬁéhﬂﬁééﬁ@@ﬁ@@mbvmﬁmose of ordinary

skill i f&dﬁ&?gbtﬁé budt @ﬁre aY@(ih MU RRGE Shich teQlsB? @R recorded.
details_may be na e therein wthout departing fromthe

5] spirit %rﬁle ohflajmd. whesyin archispye gtce dranggcada fhirdighe user

by the deft@is'rél‘l“écﬁﬂie@ bﬂlh}ﬂi‘étedm @t@é/ iRBdnf#ibn is recorded when the user
PCT/ KR2004/ 002479 10 O ai ns . A method of using

a wit el %ﬁ@éorél?%’&adﬁﬁ‘pqafas%r??ghaéta F@‘étst one recording

[6] | ayer, ot rﬂfaﬂtdamﬂ cﬁﬁﬂmr\k/ﬁdrélﬁ ¢heabrhp&axtyldms@ naetnageela:at areB an
spare areatoai1 dat a @%é | east %
recor di #ig* 1"a ?,ategwara@f P f‘ﬁ@“‘c"ﬂé“‘éﬁ‘“rf: 5485 %e spare

[7] area i nt.0Tha nsdulmdsmaraenar\el&raﬂm ia4t enporary di sc
manage nth ize of the te orary

nt ea, wher
81 G ea dorErd o RordEh oMb RS Sndiae FSubiiRe £o” 1/ N
(N i s aareealdinguutier Jeadihg tuie wiick eccofds idhie o yaad/er Ridsalata from a

write-once disc comprising at least one recording layer; and

a controller which allocates at least one spare area to a data area of the at least
one recording layer, divides the at least one spare area into a sub spare area and a
temporary disc management arca, and controls the recording and/or reading unit
to record information on position and/or size of each spare area and information
on position and/or size of the sub spare area and the temporary disc management
area on the write-once disc,

wherein the controller determines the size of the temporary disc management

area to be greater than or equal to 1/N of the size of one spare area.



[2] 2. The nethod of claim1, wherein the size of the
tenporary di sc managenent area is |ess than or equa

W@ 20030847¢f t he maxi mum si ze all ocabl e to the SPEF/BER2004/002479
area. [3] 3. The nethod of cIa|n11 further
conprising: extending the sub spare area in the
direction opposite to that in which the user data is
recorded, to be less than or equal to N tines the size

[9] of the QEHEQlﬁ@rréfcoﬁﬁﬁg:andV@@@ﬁ&ﬂﬁﬁé appafius df 4lairft 8, Wh&ein the
method of claim1l, further ¢ rising;,. reducing the
sub spaf@Rierseicningethgsizeek tﬁgf?n}pﬁr%ﬂlé%m@%e@%@r%é? be less

i's recohded: equblad 1N othhe miARinf@ciRfall6daBic dne Wa@éaﬂ_

each SPRSaRLE B SR BATLET L8 W BoLR LB

recorﬂedxmhﬁﬁfﬂhﬁdwﬁeEMNﬂakaﬂm&Eﬂﬁdmﬂdkm(@pmﬁeknﬂahﬂthhﬂw
Sher el aheratf s i’ fEn A ehelle Ly de i Deive of i,

i n whi cenpotagngior manageihac actef dndicontans tht Irastotdurgeankis)r reading unit

L,_ec Fg?eg) re%&r% a“? a'{mrag (():no?n dtthg (S)l(%e 81&}1e e)aenrge& su V\%arreearerll on the write-

Fepro
appar at osedoapri sing: a recordlng and/or readlng uni t
whi ch r ﬁgg

[1 ILW fe- oﬁg gﬁlg ?%tg ?e%:cgrd%% a%ﬁﬁ)/r Pe%rcf éap‘ij)g{?gls rog glg}rngS wherein the
| ayer ; @mﬂotlercr@hlt:asdhd éelb swﬁﬁ etea &l tho diatation gt whighthe uemeiata is
spare afe@&d&? afld &tBls ﬁee@ccﬁrhng Qﬁﬁ]/&t reécﬁfi‘%ﬁmt 8"&ord mformatlon on
recording l'ayer, divi east pare are
into a %habize p%mhe reslhesd setngbage argaeandbe wri(e-eice élsman agement

[1212r ea, aps 16eRLk Alcsrdifentfe /Y, gdd&gngaﬁlfya&[us e ading, \H{J:'rém each
to record information on po S|t|on and/ or size of each
spare afRSE HFids PhAGH et Mighthe gper 9aidilt iegAcoatrd/ o Lpditedilp fystem
t he subinsRahBorfik 8@orRd whiE (e @8R QLA Ycortcd Gn MBRAGANERE has a
area on the wite-once disc, wherein the controller
det er mi #d&tt he size of the tenporary di sc nanagenent

[131ar ea t o1heEheHaat@brdiddadhd Q¥ r ebdiadm pafalls OF clafes SieeiPthe
one spare area., WO 2005/031 41 P /K 004/ 002479 11
191 9. PHEOHEE dis¢ BB A5A %‘rar?ae‘B?” & (AYPApp alisstdgnition
of cl ai fmBuraeedeeidadt he controller determ nes the

si ze of ry di,.sc manage e e |less
14 han or bd 6 0 BRI RE TE R r o Fogaby et N is
[15]lone spat® A’as‘nge rdedf@]nglfer Whiee-ahat disc en ehithngeralad/iofecorded from
reprodU@|Q% aratus . of claim@8, wherein the
cont r ol '&F™EXY nﬁ%m??%P%ub spare area in the direction
oppositentmﬁhaau@rwhmhwommmhsadusamadata IS recorded,
to be Ieﬁ% % é%aé%%&ﬂ to. N times of the size of the
tenporar % memnt area, and controls the
r ecor di mg)aafnzdgéaowhlp]e gsdlillptgatqqirtp fan area ranging from a predetermined position

of the data area to the last position of the data area and which is divided into a

[10]

sub spare area and a temporary disc management area from the inside out,
wherein the size of the temporary disc management area is greater than or equal
to 1/N (N is a real number) of the size of the spare area.

[16] 16. The single recording layer write-once disc of claim 15, wherein the size of
the temporary disc management area is less than or equal to 1/N of the maximum
size allocable to the spare area.

[17] 17. The single recording layer write-once disc of claim 15, wherein the sub spare

area is an area which is extended inward to be less than or equal to N times the



to record information on the size of the extended sub
spare area on the wite- once disc. [11l] 11. The data
WO ewsosli7ay and/ or reproduci ng appar atus of cl aP@T/BR2004/002479
wherein the controller redu&ps the sub spare area in
the direction in which the user data is recorded, and
controls the recording and/or reading unit to record
information on the size of the reduced sub spare area
on the wd éehOREBodMSEsc hdmdperteht arltRe data recording
and/ or reproduci ng apparatus. of claim rein_each
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whi ch conRhisEscrddgt a area, wherein the data area
conprises: a spare area which is allocated to an area
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reduced .outward. [19] 19. The single recording |ayer
Wite- o%eeaﬁg?%bge @ft%%%pg{erﬁr%, wherei n the spare

[24] 24. The dual recording layer write-once disc of claim 22, wherein the sub spare
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area is an area which is extended outward to be less than or equal to N times the
size of the temporary disc management area.

[25] 25. The dual recording layer write-once disc of claim 22, wherein the sub spare
area is an area which is reduced inward.

[26] 26. The dual recording layer write-once disc of claim 22, wherein the spare area
is an area in which the user data is re-recorded or updated file system in-
formation is recorded when the user data recorded in a user data area has a
defect.

[27] 27. The dual recording layer write-once disc of claim 22, wherein the temporary
disc management area is an area in which a temporary disc definition structure is

recorded.



area is an area in which the user data is re-recorded
or updated file systemin- formation is recorded when
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defect. [20] 20. The single {ecording | ayer write-once
di sc of claim15, wherein the tenporary disc
managenent area is an area in which a tenporary disc
definition structure is recorded. [21] 21. The single
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is 4. [22] 22. A dual recording layer wite-once disc
conprising: a first recording |ayer on which user data
is recorded using an opposite track path nethod; and
a second recording |ayer which conprises a data area,
wherein an area ranging froma predeterm ned position
of the data area to the last position of the data
area is allocated as a spare area which is divided
into a sub spare area and a tenporary di sc nmanagenent
area fromthe outside in, and the size of the
tenporary di sc managenent area is greater than or
equal to 1I/N (Nis a real nunber) of the size of the
spare area. [23] 23. The dual recording |ayer
write-once disc of claim?22, wherein the size of the
tenporary di sc managenent area is |less than or equa
to 1/ N of the maxi mum size allocable to the spare
area. [24] 24. The dual recording |ayer wite-once
di sc of claim 22, wherein the sub spare area is an
area which is extended outward to be |l ess than or
equal to Ntimes the size of the tenporary disc
managenent area. [25] 25. The dual recording |ayer
wite-once disc of claim?22, wherein the sub spare
area is an area which is reduced inward. [26] 26. The
dual recording |layer wite-once disc of claim 22,
wherein the spare area is an area in which the user
data is re-recorded or updated file systemin-
formation is recorded when the user data recorded in a
user data area has a defect. [27] 27. The dua
recording |layer wite-once disc of claim22, wherein
the tenporary disc managenent area is an area in
which a tenporary disc definition structure is
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28. The dual recording |ayer wite-once disc of claim
22, wherein Nis 4.



