Description WRI TE-ONCE DI SC, METHOD OF USI NG WRI TE-ONCE DI SC, AND
DATA RECORDI NG ANDY OR RE- PRODUCI NG APPARATUS Technical Field [1] The
present 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 apparatus. Background
Art [2] Awite-once disc is an information storage nedi um whi ch can
be recorded onto only once. Thus. . a usgr gcannot del ete or change
informati on recorded on the wi teDQﬁGEIBtEHl [3] Such a write-once

di sc addi {J,onally i de pa d e r j
mamagemeng)*]gi.1 B i nﬁl%(fzf ﬁﬁﬁiﬁ@iﬂu r{S&f nﬁgtﬁdemﬁEONCE
defect nmanage or fi { |m | ugy era i nds
of informati on%gt edh\i]g SQATIE&C Eg\ﬁmﬁ/@gdl sk{ﬁ'n
consi deration of the char Ny ¢ f VRiAl ce disc. [4]

Def ect managenent refers ?gkgep?ggmlgngﬁalﬁge ec llprorti on of user
data recorded in a user data area ofTehnica oFigddi on storage nedi um
in a sparg,area ih order to prevent . loss of data caused t he .
dofoct” 18] he abroRbhehsBRE N e naiTe P BT p e Rt o pyrte
be expl ai ned i mnpodiec, adetiaid of ufing thewaite-enardie, dat adatretdréingmnd/e- eace
disc in predet rﬁ'g [ and then verifies the recorded data

usi ng a veri fy%(fl eﬁgeﬁ%‘%&mt hod to find defective positions on the
write-once disc. The drive re-recor dBadkgepuhdomaxthe defective
positionspin a s ¥ : T '

CTOFL) 1 741 cat ng e G RRtecAt o SR AN Rolye GEREE Mk OB B ocbioBd onto
posi tions in t walysyae.dhap.aaiseraanng dgleieo change DfgmatiPefererided onthe write-
Structure (TDDG).dgeli cating the position in which the TDFL is

recor ded. LHG] The drive stores the TDFL or TDDS in a nenory, collects
a predet dPhi ned afishAtvritgPnqeriscrgpitiopgllyTmhsles  ARpre ebingst teiporary disc
predet erm ned aWMRUMmAF akhErDNAED ir08rddidPRcoddNnfoRBatibBMate PRI OUS

recording of data on the wite-once disc contributes to  updating the
TDFL or TDDS r S¥OREEWIfoF f{ﬂﬁéys’ﬁBMQ.forFT?‘]manl&‘m$ quéraé’%‘%sé’rﬂlifﬁ?]&ﬁ“ﬁﬁﬁl%?ﬂ
updat ed due t 0 (6 8a9redbiaad 6 thd Arde-biceldi i8 PeHsRleRKIBROf e cH LA R JI%HeNT

t he above-descri bed dec{.ect managenent and a | ogical over-wite
write-once disc.

(4] Defect management refers to re-recording a defective portion of user data recorded
in a user data area of an information storage medium in a spare area in order to prevent
loss of data caused by the defect.

[5i The defect management 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 TDEL or TDDS
in the TDMA. Contimous recording of data on the write-once disc contributes to
updating the TD¥L or TDDS recorded in the TDMA. -

[7] | Also, filc_;s,ystf:_1n inforﬁiéﬁbn u;;éated 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



function. The logical over-wite function refers to the update of
information recorded 2 in a |ogical address by changing the physical
address of a disc corresponding to the |ogical address w thout
changi ng the logical recording portion of the disc, i.e., the
| ogi cal address. [8] The update of the file systeminformation on the
%itﬁ-once disc wll be described in nore detail. The drive checks
ether data is_recor SIC addres i.fe-
di sc correspondf’ﬁ' PFE 5 1'(‘Aisgslb aﬁ ghyg*cafaﬁ%re% ?ftedq(%/cs%lé%ﬂ&gp%n&% f the
i nformation, i rogicdnpticasnmeichoni ¢Hangxng thleéogg&teemdumt@mﬁnﬂmm of., the
host. Wen the dr| L ve dgrhgcks that the data has been recorded in the
physi cal addresg “YREYGTT ve deternines that the physi cal address
?r ea i s a[fJefectiVhe apcb&: il filh eystane pdordstiopoiathe dvrite-prressstvalirbé described
ormation in th r by I
al l ocated withi ﬁnﬁ&%&%mﬁ ﬁ@gr 1563%1}6}11&%7 niti g?tlglgsgftg %dé{l:&lqn? F‘Bﬁ%&"a{?ﬁ“ﬁ?ﬁs §{,‘é‘g
di sc. An area owtitsicgdee ﬂlhfechattslaméngaoalogecal adglrgse gfithe filesgystgmdnfognation, in
| ead- out area, te T:QM%
Spare area may Clgh{}% (:rquq%%ltaa e @fs %&m%%%f& uri anh‘%ﬁle{g{[n‘iv??rp[ﬁié Ezhgﬁbggéksttm
the write-once th¢ 82 hsigpn mch@ed mbﬁphmezalamﬂdm% tlesr driygdgtermpingsethat the
recorded in thg;h?ﬁgﬁl%d&reﬁaar Sis L AR ve ap@arhnd@fsﬁ@@cgo?&’upﬁﬂgd fR&VFeA1F2
may be extende wever e anount of data recorded in the spare
area is pr oportfpmfﬁlontﬂbﬂ?@ﬁﬁafaﬁﬁent of data recorded in the TDVA. In

other wofgs, wheqn (g vamRiRbePpalala ik ARBh Sufindetid aﬂcécﬂlﬁn§ Ritid¥ization
érea i's Iarge an amount of data to be recorded in the TDVA

increases. Thuf ehwrismarediss- A Heauitids B AdpaBa. i 2 lsaddn aq or a lead-out

according to t%eﬁi&ﬁdgjatnéaaoﬁ@mlxmH&mgua«po@lfonbﬂmerspar@ﬁreaﬁﬁpne cal
Sol ution [11] The presen{ invention pr.ovi OIEBfanwrlte once disc, a

met hod of usi ngllofiedisia B diring thedniliglizad EPEERPIEAPFci ent |y use
a data arg@y and Al@daivRerd @€ ahdim@f anside rﬁﬁﬁdi@ldﬂ@iemgarcamaaq’ Jatgdsthan

pdvant ageous, 1 cehdy by heser i @A epReSaeHe LG G Brifihe
spare area can thesmpxd fedirgraportioaduc e acnor didag reovrddicn te TABMAS Intdnber
]:I-IN([:) ;A‘e nﬁsyau; g; Y l{%%% arhgr?‘ Eh?‘e gﬁﬁ{ogjat (%f,dalztart'o be recgr%eé) GFe $a§e ar& A laﬁ)fe gp {uﬁoﬁ
data to be recorded in the TDMA i mcreases. Thus, the spare area must be extended or
reduced according to the size of the TDMA.
Disclosure of Invention
Technical Solution
f11] The present invention provides a write-once disc, a method of using the write-once
disc so as to further efﬁcienﬂy use a data area, and a data recording and/or reproducing
apparatus.
Advantageous KEffects
[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 a result, a data area 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



.[13] The above and ot her features and advantages of tThe present
invention will beconme nore apparent by describing in detail

exenpl ary enbodi nents thereof with reference to the attached
drawings in which: [14] FIG |Ais a vidéwv showing the structure of a
write-once disc according to an 3 enbodi nent of the present
invention; [15] FIG IBis a view showing the structure of a
write-once disc_gccordi to_anot her. enbodi nent of the present

i nvention; [16]°"EP meftﬁr)}gh%m\?feé'\t/\}“é'ﬁ‘gwnng the structure of a recording

| ayer of [@5ki ngl eFIGEaBrigh Rigw shayieg thersirti@ure BEE wieSthc® Bis@adcbfddle to another
tecording | ayer ]%f a dg%hr ecorﬂi nig | ayer wite-once disc; [17]

FIGS. 3A and 38™bPdmgn SHEWhEVEHE St ruct ure of a recording |ayer
of a writ{éé] once Hi(sQ i§ aviskishbwispme sramaast arecording 0ot 6t dikkldreb@ting
area, accordi n%ate(r)wagle_oe]réb(adi rreglﬁ cof the gyresEn i nvent i Ean; \&18]

FIGS. 4A and 4BV &1 BiE 95K Wi HE foRerduelast g aé‘ﬁ’aﬁf‘%"rﬁ% Y8 WHi§-oPERm
2 of FIGS 3Adand 3B; [19J FIGS. 5A and 513 are views show ng the
structur rec j | a LI . of dual recording |ayer wite-ance
i 56 i n ATER eparEhat VBl g iisRodiEng sFERE & oo e faphors ui
accordi ng to amnesdiedinndmnth sphretamas preediecwied tnudat iaa,; acE@0ihg kd £&a efibodément

bl ock di agram . i ng and/ or reproduci ng appar at us
according to a%%g%n@g%%%élﬁltﬁﬁgérgt he present invention; and [211 FIG 7

is a flovidhhrt ofFIaS et treldiBodre yisimg ghewing thebieesrof sparalimy? hiad/EPMA 2 of
wite-once di sgy .gg gg ng to an enbodi nent of the present

i(nventi on. Best %b e F According to an aspect of the present
inventi ort1%k her e ¥165 priogidddiarg viewtsisheivias the sixichie of regdrdieg byerdl Idifsodual
conprising at L&aadinPRGertaiQbidEsd iAYoh sgﬁﬁlafégé zgﬂ:a ﬁ?mc‘z@é ﬁlﬂﬂa%& to a

| east one spare area to a data area of the recording layers; an

di vi di ng each &p@rEagceerdingdp an gmbeiimen of thepresentamgntion; enpor ary di sc
managementoar ea i#¥ict be Lbib&Cdih@imion 2 Whth Gt ordingbh@for B tRudiS: ipganded.
Here, the size of the tenporary disc nanagenent area is greater than
or equal to 1/Rf LF%thi‘“re“-i‘g’PdWE?Hb%fr‘?eB‘Fse’P wveqtion 6 one spare area.

[ 23] Accqetii ng t aFi@nvisheflon@BRest a @Ethbdef RiRSaitgld BY@HhE Myer WARLRCE Sisc,
provi ded a data r(gcordi ng.and/ or trﬁgroducj ngr&igﬁpar atus including: a
recordi ng and/ 8FFERHICHY RPHmeRh?iIRC PIEest Y1912 on and/or reads

data froma wite-once disc conprisingBast |[Made one
(22} According to an aspect of the present invention, there is provided a method of
using a write-once disc comprising at least one recording layer, including: allocating at
least one spare area to a data area of the recording layers; and dividing each spare area
into a sub spare area and a temporary disc management area in the direction in which

( user data is recorded. Here, the size of the temporary disc management area is greater
than or equal to I/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 area and information on the position and/or size of the sub spare area 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



recording layer; and a ctontroller which allocates at | east one spare
area to a data area of the recording |ayers, divides each spare area
into a sub spare area and a tenporary disc managenent 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 area and information on the position and/or size of
the sub spare area and the tenporary di sc managenent area on the
write-once di séo I/Neefdhe sizpeof ©pn80951 8%  det enni nes the size of the

t enpor ar ygf sc TERRQRITRIN SA Gfbibd a?&cﬁ&fﬁl"i’é ésehhaoen%n %@is floviba adi¥le
of the size of one spare area. [24] Accor to still another aspect
of the present r¢0ﬁvbma lays writgrence disg Oarvﬂwfueﬁar %ﬂ%is ﬁ*‘gaoréied frepyhg ingie Pily er

write-once di s¢,QRinph re&br&;ﬁgra anialﬁcﬂ Sorh &Y H@fh Lot hﬁamumﬂeys spare
mﬁ conprises a data area. The data

including a recordin %1 aﬁ
area includes areapdy qsatedfn WP@H&&%@%@&I%@‘%IH&? BositiopR]ithrdata

froma predet e ieehePREpdsitRR Pihelddf LkalAd WAl @as EiQidel thtd ASdb s@ﬁ&la&da(&ﬂd
of the data area and which is divided into a . sub spare area a

tenmporary di sc HPRIGEMEHE TRPRIETTERbATER iemithedntide Sthe Herpdhesizg ?fégf's'i%ma’fy
the tenporary dg SfanARRRECHRI gRaRa tHab oD@l /N (4 Diealefithblr) bOthd ki of
(Nis a real nunbeé% of the size of the spare area. [25] According
to yet another H8SBEEEGF the present invention, there is provided a
dual reqesdi ng |ayefding fotyet oer sipsd of melpwaemgnveatidﬂ thete ik pr@iddil agual

e e B R R R AL SRR o PR e
Here, an area radgied@sibg ml@omﬂmk@mhnmhbdpmsi 4 seoondatcdriieg dgeawhish ea
Lo, Lhe, 12t Poshb oSl blit, 02 &G0 Rl R AR e PRI An AR
nmanagenent ar earchrotlidsepsittoniofécidata aaeads alldvated aszesp;fe atntﬂawtue}moh‘adgd

di sc nmanagenent r i . I
umber) of t ho 40 s SRR RS G ettt bl o Gy, and
Enbodi nent's of thersizemt @meﬂnpqrmlveﬂmcwmmagﬂrmdnt ea Heasentdr thad of pquibtoal/N (Wit %
reference to the afiad f &Eé%ﬁt arelate] | N the present invention,
when a spare area Is allocated t data area during ini- tialization
of a wite-once disc and then d|V|@@G ¢ nfas dngemtiadare area and a
TDMA,  thgagisub Sp@hBodh&Rs fBle ?@s&l‘fn@@rﬂ_ﬁﬂ Wil bé tegRd MBI RitR reference to
pr edet er m ned razﬂg accordlng the size of the TDVA, so as to nore
efficiently usée dids2ifigéa or the spare area of the wite-once

di sc. [27] In the present invention, when a spare area is allocated to a data area during ini-

tialization of a write-once disc and then divided into a sub spare area and a TDMA, the
sub spare area may be extended or reduced within a predetermined range according to

(« the size of the TDMA, so as to more efficiently use the data area or the spare area of
the write-once disc.

[28] FIG. 1A is a view shaowing the structure of a write-once disc according to an
embodiment of the present invention, and FIG. 1B is a view showing the structure of a
write-once disc according to another embodiment of the present invention. FIG. 1A
shows a single recording layer write-once disc, and FIG. 1B shows a dual recording
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
inchudes recording layers L0 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



[28] FIG 1A is a view showing the structure of a wite-once disc
according to an enbodi nent of the present invention, and FIG |IBis
a view showi ng the structure of a wite-once disc according to

anot her enbodi nent of the present invention. FIG 1A shows a single
recording layer wite-once disc, and FIG 1B shows a dual recording
| ayer wite-once disc. [29] Referring to FIG 1A, the single
recording | ayer ,.wite-once disc includes inner area 0, data area O,
and outer area®rGHé data area 0 incl udes spare area 1, user data

area 1, [80f SparEGabeda Aew Redudid the Sric@urdbiGhe r%&ard&%@ay‘éﬂﬁd) of 86 SihgleNg
Jayer write-once g:i sc, includes yecordi

) . ng |.ayers and L|]. Here
each of the relSPHIMGRYAYEHEORE Utrrihie rﬁ%ﬁm héer@ﬁ; thg qualseepréing dayer
r fecg Ir gai n?AI af’gl’wrhﬁlal&fe cgd&:eR&blﬁEl!geo Fﬁ:ﬁ@[ B GirdadYiBEIME Hh@n@ﬂ@uﬁhﬁa@eaﬁ
HOf F . IS.a Vvlew show ng structuyre of the
recordi ng Iaye%f’g gfaf??@déqgrfﬁpg‘m? il ﬁf;rBMi’rm\%h%flggobé@ agade or
the recordi ng hmydes dpadeaieat])sell i aredq pindispge hidy @r ThaMphie@rearnGe diidze .
Referring to FLG 2, inner ar includes di sc_ nmanagengnt ea 1
(Dv 1) ' ectprpireBite o e S rHE i St TR 2SIl it o
area 0 i ncl uddsiesgiasep@iieas df theidas adal durdgdaitidlizadtdoSpatveiteasa didc
The spare ar eaa2 iqj dgovd]é:l%Fje N ntp sub stgeaée ar ga 2 .and EDI\/A 2. T?e
spare areas 1 ARG PUSPEGTTSER U 55T §riRS Coupand of A YH J8F thEHEDT Bt he
data area O rdudividgdiimtp theshb 2pere ama dfand he TIM A @-acteedinglioscseleat@osidheger
to the selecti r, or.the command of a drive. The spare area
2is i divi dedggﬁg%nlﬁﬁﬁfcgﬁ%e%rﬁ}aere area 2 and the TDVA 2 according to
a sel ectildhl of t HéerasiEfDMérrefrrciommared inp¥hichdefehtimapagen@h] infdemeatiorm TDVA
refers to an a [ i : t | i rary
di sc managene nEe%@jr? * %¥ ﬁﬂﬁ% ﬁlg%%%gﬁg&? ﬁggﬁt?ﬁgﬁ{aar%é lﬁﬁg 2‘3?%%@89%25 gg?fge{ct
managenent i nf ovapggeinsnt infeshgdwsingluippr TDEhdnd a TDDS, amthiyie tempotagyrpise ar y

di sc  managemepnhahRh (o ARidnGLHAS S sfacs BRESp R TB: ;
representing thendéa&ta recorélinng st at gﬁagf thep\%'rBi t)e-or?@\e%%g{?m e data

- - - 3 . . S USI n
different bit UREPHEE staie pifle wrikcenca disc aeiag diflsren( hiRuuesfa laStm%C@rdeéaﬂgress
area, and the [(ike) offa:38tr AGCRELYmt Bx@n aspect of the present
inventio a spare area may be allocated to a data area and then

di vi ded ﬁ%%lo a subFeersiedo an aspech i the presepl inygafien, aspate LERPYY B gllefrid o a
management i nf efwaiek @fd ihBELWHRE idibh eithghicQfeaasd b TDMAELMGE, thdRnPBAKEdisc
area has been allocated.to the ch‘gc%a.rgr ea, I nfornm

i.()él 15 ?1

a | Led.to " ﬁ%iogastothe
position and sPZBAESFPHBEBY FHALPTHSIP NAE PO G P GRTpHRAS been
posi tions and sli®asdod tht dea ateh, inframeti@r L a b godifxe ahDvke ionthe spare area, and

information as to the positions and sizes of the sub spare area and the TDMA into
which the spare area allocated to the data area is divided.

(33] A DMA refers to an area in which final disc defect information and temporary disc
management information recorded in a TDMA are recorded during finalization of the
write-once disc.

[34] FIGS. 3A and 3B are views showing the structure of recording layer 1.0 of a singe
recording layer write-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 0 during initialization of the write-once disc. The remainder of the data area 0,

7 ~ 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.



e,

whi ch the spare area al[ocated to the data area is divided. [33] A

DVA refers to an area in which final disc defect information and
tenporary disc managenent infornmation recorded in a TDVA are
recorded during finalization of the wi&e-once disc. [34] FIGS. 3A
and 3B are views showi ng the structure of recording |layer LO of a
singe recording layer wite-once disc or a dual recording |ayer

write-once disc including a data area_to which spare areas and a
TDMA are [@P] ocat eth geaférebﬁai)q%gar%wawhé?ﬂsw esfective firep Recupics alai o % of the

i nvention. Ref epfiten@pdcdty bt Qwr&%nc@ra@eefl@&eaas wherPijfllaRd aﬂ@sy@dehxqﬁﬁhﬁﬂldnqs

data area O during Initialization of e wite-
remai nder of t HECoidsddn fiesgarg arcagging gwta %Veéb’&f’eeﬂ‘g)r%)aﬁs“ éﬁﬁn@nag?m@f the

a user data arge olfs]eut@ad afeh ABRSUIVE néddTh BElBE. IRAGe prhyeNMInVeRtif, @spﬁé\area
The spare area | while the spare are

romthelns de. ou S

1o ueed rom ¢ ealeel Gead AEEebISE Fhiation B pierce g 8 bt gL
the spare area pledefermih®€thnbé GmetiRearput Side in. 6 [35] I n general a
spare area which repl aces fective area oc % of
entire ca[ag tity of® “ngt?gf%;%?e‘ ngfg{fiaﬁg%,\g fwgﬂ a[? &%@8 atralafeé
syst em i nf or matshéwn inSFIGr 8&0md elebnithe dpae a3qaa ie datided s sutgspamegiresd and
over-wite (LO‘Z%D@B d, defect managenent, the size of the spare area

..I

does not need arger. In the present invention, a spare area
is allocgBed i n aBMEnts atidB mgviem‘stshahhgmb kiges aftheasparei ata@-20amdehed TRBMA 2

and extended W thi eterm ned range if necessary. [36]
geferri ng to Flog%i(%BgAtaﬁ(eﬁgpare areas 1 and 2 are allocated to the

ata ared38] as ShdhdflplieﬁtnFtr(ﬂaodﬁA@ntathdsmdndhhd: TBMsp2Alirethaspae &ca B is greater
divided into syp s BMA] 4] ﬁ-?r
vi ews show ng t aéldgl% 'gasﬁ%f/g ﬁth@gggro ?a- ar %e it[a'gﬁ_'cﬁ ﬂcﬁ%&%ﬁa@‘&éﬁ LOE.the
3A and 3B. [38]TDMAthe ﬂpﬁr%@mfttheespbwemens nottlhveiteslite hisgdndirhry VEDIVA 2 i n

the spar 6[391;61 2 RteBn2ad BIG. 48R Phre 8RYBILa LA a{eﬂsizgfofmf}s ﬁio%gte@to tw@nd
spare area However, "the ratio of the size % TDVA 2

size of the spaféedetnre § dringiniipligtienpfis wmesona%nswm &lee[@gq area

Referring to FlersdbhelifibeRAciopéRRcdod e (Ig?@)hﬂoc‘kh 3£the Em@hhitiod data that
allocated to the end of the data area O during initialization of the

Write-once di s¢anpeeeordehin e 3rga.dp ﬂ’&rP"%?P'é‘émbP@f”é‘P% thes1e 196 2 ARATHITArT

error correcti Q&’eﬁqgﬁle(rﬁfﬁ@} JIIBTEKBlo8s of IR spebifireQ Heetla B iddiAles AN be
recorded in the area. 4 ébiEan%ent enbodi nent, the size of a

specific area “Faé‘flE‘F’%S‘tz%a &FPa5g &1 bl ocks of the specific
area. Her[@)] 4L i nRiéfemingso FIGR 4B, the spare area 2 is divided into the sub spare area 2 and the

TDMA 2. The data area O is used from the inside out, while the sub spare area 2 is
used from the outside in so as to be easily extended.

[41] As previously described, the amount of data recorded in a spare area is pro-
portional to the amount of data recorded in a TDMA. Thus, it is preferable that the size
of the spare area is determined according to the size of the TDMA. In the preéent
embodiment, as shown in FIG. 4B, the TDMA 2 has the size of K which is greater than
or 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 O adjacent to the sub spare area 2.



maxi mum si ze all ocable to the spare area 2. [40] Referring to FIG

4B, the spare area 2 is divided into the sub spare area 2 and the
TDVA 2. The data area O is used fromthe inside out, while the sub
spare area 2 is used fromthe outside i"n so as to be easily
extended. [41] As previously described, the anobunt of data recorded
in a spare area is pro- portional to the anmpbunt of data recorded in a
TDVA. Thus preferable that the size of the spare area is
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abodi mentS) the cibsepaE & 88 s Sootiohe AERRLEH M rcilok SpPLL S el
the TDVA 2. | n redolding laperdsritefohee distin syhirhepare exafands EXidnate dligatet] at
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q'oes not excee en t he size of
t'he TDVA [#6] s 1/ 4inghe tdseolthe duapfecotding 1sysa meiteagrea di3¢ a¢coading N, the present

spare area 2 muy,Rgin.RE sl Sage ﬁnd[z%ly B allboPie Er%a}dlgg 1ag%tL% e Beire

recorded in a spare area Is sna but "a user taae
ext ended, the <uss 8ped ¢ @y da alogstey ihescordihgdaydr L Hdtase, itip prefiratde Gt thpye

spare area 2 gk laadil A ind dlsplih GRa 43 DMAE A Soid 208 HRoW nd

the structure of recording |ayer a dua recording | ayer
write-once dis @XGeﬁdWWﬂﬂl@nsaﬁhéage C&rﬂ@F \aﬂww@ dife P@wptﬁéab@@afeoaraa 4is

data area, accoiddi &dilf Sxidlice Mg 1H&i%tpré%fantteﬁ%o&lhﬁﬁﬁﬂie shat¥ @rth 4G0dividd®lnto
In the case of the dual recordi ngr Xer write-once djsc accordl ng.to

the present effoyP et ared apd therld A ¥- BRG- BRetly case obe gearits lpyr LO of

recording | aYEIFI@:DAAallﬂd ABPRE GatiodT @RS oM sParbBa B0 Blelse af @€ TDMA 2 is
recording |ayer Here, it is preferable that the spare area 4 is

divided into s(ﬁtb1 spar e area 4 and TDVA 2. Al spare areas nmay be
ext ended [@7] r eduCEe siterrbmpg of ke T3 AGK intileesptei atea-4oimd ehetkia Bge. of ldRaBi@r or
the spare area rélduclztison of the sub spare area 4 are the same as in the embodiment of FIGS. 4A and
) 4B. However, the present embodiment is different from the embodiment of FIGS. 4A
(, and 4B in that the spare arca 4 is divided into the sub spare area 4 and the TDMA 2,
user data area 1 is used from the outside in, and the spare area 4 is used from the inside
out.

[48] FIG. 6 is a block diagram of a data recording and/or reproducing apparatus,
according to an embodiment of the present invention . Referring to FIG. 6, the data
recording and/or reproducing 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. - o

[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



most easily extended. Thus, in the present enbodi nent, the spare area
4 is divided into the sub spare area 4 and the TDVA 2. Here, like
the case of the recording |ayer LO of FIGS. 4A and 4B, the ratio of
the size of the spare area 4 to the siz& of the TDVA 2 is 4:1. [47]

- The size range of the TDVA 2 in the spare area 4 and the range of
extension or reduction of the sub spare area 4 are the sane as in

t he enbodi nent i

is different fg(gn?%:%@cﬁbo di nent %§ @@Ygﬁ%{ﬂé %ngaﬁédtt gftaq@ﬁ%%tﬂhc
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of the prs PIrsgent | TRNLh Q) Ler z%@ﬁ@&g lh@%v&ﬁll E%e%uoﬁ,ofhﬁ%&%@omlﬁgsw@relgmd

and/ or produci ng apparatus i ncludes a recording and/or reading unit
1, a control | &in2 appirrdusacaerdingyo die presprt empodinerle Ingppetécudar dhe qugrote?

be the single LGRS alle%}‘é%rto‘ﬁfe'cfaﬁl a%ccﬁ‘a@me%cﬂl@ 100/ Alviddd ehekpie
recordi ng Iayer wite- or? di sc of [49]. The recordlng?ﬁat
1001

and/ or readi ng aipdiigto 1herse,ih 6paTe aiga prd féﬁ T&%f/\ @md FeYHdRRrEatignpeyihe o

the write-once qfingGp0Qred QL dhlAres @Rt rifonth@scnt rol I er 2. Data
to be recorded on ? he wite-once disc 100 includes user data,

TDFL, a TBHS, andlhegnepory Premporaripsterssiiaiaterdsom e ivrie 08 dise {0g or various

whet her a spar gind§ 8@datStode r@ordc@@n R Rridainde diker0of the write-once
(jl sc 100, _information as . tq the position gnd size, of thg spg{ije ar ea,
BaF

and in- flefimat i on&5thod of Heing Sty BiFe A adentios he datargepr % Ba and
a TDVA into V\hlpﬁﬁh.lélﬁk@app&ﬁ&fsﬁ)f@![@% a&cotling @ed embbflinedi e theopttdenl inegntidn,
controls the overall ion of the data recording and/or reprod
uci ng appar at us” B%P?:ﬁgﬁ’i’éa“ﬂetﬁl the present enbodinent. In particular,

t he cont 63l er 2 Flal I scall@shidef spathed af wingt axsidgheredatimgdnyeawate- dirhedi.sc,

wite-once disc¢c 10 di vi.des t he into the sub spare

ar
area and the Tfﬁ&rgl% rancecl?}b ST B Of[ﬁg regemﬁwg?he all ocation of the

spare ar 3}t o t héetatibe mctad @il bm@cp\lrmnexien deigibwidi ferdi@® to [h6 Writdrhece disc
menory 3 tenpo Ft(%ygrgtd?&g% data read fromthe wite-once disc 100 or
various Kinds o ata e recorded on the wite-once disc 100.

[52] A nébFlod of lnsiend !athercontenllon? ellagiics amaiep tiligh rangss frame predetarphingd
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P to the last position of the data area, as a spare area according to the command of a user

or a program. In the case of the write-once disc according to the embodiment of FIG.
4A, the spare areas 1 and 2 have been allocated to both ends of the data area 0.
However, the spare area 2 allocated to the outside of the data area 0 is the main area of
the present invention. The allocation of the spare area is performed before user data is
recorded, i.e., when the write-once disc 100 is initialized.

[56] When the spare area is allocated to the data area, the controller 2 controls the
recording and/or reading unit 1 to record information 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] - Instep 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 arca 2 is divided

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



will now be explained. [53] FIG 7 is a flowhart ofa nethod of
using a single recording | ayer wite-once disc, according to an
enbodi nent of the present invention. [54] Here, the nethod will be
explained in detail with reference to t®e wite-once disc of FICB.
4A and 4B. [55] In step 11, the controller 2 allocates an area, which
ranges froma predeterm ned posi tion of a data area of a recording

| ayer of a single rgé:ordln | ayer write-once disc to the | ast
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with the sub spare e su are area e ea
ext ended or reddgaativgly iEthe pse:rslatalareaustopvpemn@dldee toHhe U&ehéatg prge ﬁBIﬂg up,

the TDVA 2 lsnggt@@i@rmetéa,ﬁaol% 26048 chsiZe/ N fNub Spae LRRD WHIDRE Liz0bs
the size of the spare area 2. Also, it Is preferable that the size

of the TDVA 2 itke Jubgpare Praﬁ%%ad@tf% the gonyoiein? cantrals theprerarting and/er reading

al | ocabl e to tRQgitsubreparioAh/Rnda thdadjiRdPofESNAndRIRRE bMBRLub HakecSardk 2
[58] Steps 11 an are perforned durlnglnltlallzatlon of the

write-once di sé® ieﬁge‘ﬁgrl %@ hswriterparadisg 1 Q0 {05 £¥pEEpIHn @ ADMA.
wite-ongedi sc 13Q n&ﬁﬁcﬁrofh‘élﬁg wrelvtrae@ﬂ@e&nsil a8 thkQta reSordifg bﬂ(ﬂéﬂr@;ﬁ@dﬂcmg
data is recorded in &F { east  one sg% fPir egFang C@ gezt one
TOMA | of ¢ he. wAPPEHEhat B 1P oS T Foh Tepa e drea L et Rhon
t he spare ar eashdsimidre@ording idyer writet @codize oiFISE. 4004hd 4B, but may also be applied
to a dual recording layer write-once disc. In other words, as shown in FIGS. 5A and
) 5B, the spare area 4 of the recording layer L1 of the dual recording layer write-once
L disc may be divided into the TDMA 2 and the sub spare area 4, and then the sub spare
P
area 4 may be extended or redixed as in the case of the above-described single
recording layer write-once disc.

[61] While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in fornn and details may be made therein
without departing from the spirit and scope of the present invention as defined by the

following claims.



are alnmost full during the use of the ite-once disc 100, in step
15, the controller 2 extends the sub spare area 2 to be less than N
tinmes the size of the TDVA 2 toward the inner edge of the sub spare
area 2 according to the command of the user or a program

Al ternati velWhatl r data area is to be extended due to the
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reference tq, exenpl ar n it will be understood by
those of o ina?@1 srl?l WOIfT{bﬁfd‘%'%ﬁ" irf[“tf&“%ﬁg%“%'@s changes in form and
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10 Whatser data i rasarded, to bedess dhayy oafequg| WgNai'mﬁ ifi2 el dhe semporary

conpri %lélgm%b bgﬁ‘%ﬁ Qne;. recording layer, the nmethod conprising:
al  ocating at Feast one spare area to a data area of the at |east one

recording |ayer; and dividing the at | east one spare area into a sub
spare area agnd a ar L.SC errent area, wherein the size of
the tenporary di s M%frﬂa'ﬁ? énﬁir@' HeRAPESNOhan or  equal to 1/ N

(Nis a realreau&fhgr%eofs,ubhgpébzaréﬁ ith NPleS BREGHAT 92 WRigh| 8RS UsBAMRE is
equal to 1/N of the maxi num size allocable to the spare area. 2. The

met hod re¢ordledi m 1, further conpri sing:

4, The method of claim 1, wherein each spare area is an area in which
the user data is re-recorded or updated file system information is recorded when the

user data recorded in & user data area has a defect.

5. The method of claim 1, wherein the temporary disc management area

is an area in which a temporary disc definition structure is recorded.
6. The method of claim 1, wherein N is 4.

7. A data recording and/or reproducing apparatus comprising:

a recording and/or reading unit which records data on and/for 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 at

least one recording layer, divides the at least one spare area into a sub spare area



extending the sub spare area in the dLrectl on opposite to that in
which the wuser data is recorded, to be less than or equal to.N tines
the size of the tenmporary disc management area. 3. The nethod of

claiml1, further co isin red cin sub spare area in e .
G Peot 5 4 (SRRPE Te MasRomment ALes attbranS RS Fed g Bad/Br reading,
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re-recorded or updated file systeminformation is recorded
user datraposition aged/arrsize of; the dgub sparearemsnd theftemporay dwremmag@memt
claim1, wheregin the teﬁorary di sc managenment area is an area in

whi ch fr?%ﬁﬁéﬁgw'tﬂlogge Y9 nition structure is recorded. 6. The

met hod of chaigheih thekeheblleMidterfines thé sited of theaenporgryalisé atanagement
repr oduci n? apparatus conprising: a recording and/ or reading unit
|

whi ch %668 Reibe@ipatentnamel eaualdadiN estie fsn.zg o oge spRre apeaand jess than or
;f’r‘;{:litsécgugi A fh?%e%&xuﬁ%%%’lﬂlohﬁ%@ta otz ol ler which

east one spare area to rea of the at |east one
recordi ng |layer, divides the at |east one spare area into a sub spare

area 11 an ora S errent rea, and controls t

recor di ng a%d/ or el[%agﬂ%recgfﬁ;pgta& ch'@rp(ﬁoﬁ? B@ﬁ&??@ﬁ%ﬁ’f&é@m? Wherein
and/ or /& ZRntbji&RektehBd the %Usaspad?é drBA G Ré IdHRCtION opPBsité & tiRddthawhich
size of the sub spare area and the tenporary di sc managenent area on

t he writhe-usetalata dg reomrdedi to th¢e|e§§rihﬂﬁl oreequit for Ni tiraes tafdhei sige ¢f the

the te r
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the maxboomd Bif@enatldnocalthe dize ofidhe ptendadesub &paTéleardatcm thee ovrife-once

and/ or reproducing apparatus of claim7, wherein the controller

ext end§i$he 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 of the

size of the tenporary disc managenent area, and controls the

recordi ng ardd/ or Treadategragsording end/erc mpiodudiog rppacatus rof tdiains 7z wherein
on the wit.e-
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contr 3|r1le§dirdl’eﬁdblﬁ§%ohﬁ©Issthb réBdvdthcPaR@or Feddifg dinftas ré€dtdi infonmatibn ohethe
user data is
size of the reduced sub spare area on the write-once disc.

10. The data recording and/or reproducing apparatus of claim 7, wherein
each spare area is an area in which the user data is re-recorded or updated file
system information is recorded when the user data recorded in a user data area has

a defect.

11. The data recording and/or reproducing apparatus of claim 7, wherein
the temporary disc management area is an area in which a temporary disc definition

structure is recorded.

12.  The data recording and/or reproducing apparatus of claim 7, wherein N
is 4.

13. A single recording layer write-once disc on which user data is recorded

from the inside out, comprising:



recorded, and controls the recording d/or reading unit to record
information on the size of the reduced sub spare area on the
write-once disc. 10. The data recordi ng and/ or reproduci ng apparat us
of claim?7, wherejn each spare area is an area in which the user

data is re- PBIEEPHHRO el mpriges @ (afa@i§anf or mation i s recorded
when t he USWhe‘i’éihakhé%‘é [=[=Te} édhﬁrié’éser data area has a defect. 11.
nd/ or

The data recording a reproduci ng apparatus of claim?7, wher ei n
the tenporary disspararsiga winith srawcatedito am area rangingfiom a gngstatarnyined

disc definition structure is recprded. 12.. Th atg_recordin nd/ or
repr oduct nd i Bt 486 GBS aican 6 ReiBrLPRSHON S G G R Rl 7Nt
recordi ng |dfvigedWibt£sahepard &@acﬁhd/\éit@rhpbﬁé?? dit Mahagément desh frbmane
the inside out, conprising: 12 a recording layer which conprises a

data area, ingierditn the data area conprises: a spare area which is

all ocated to an areg,rang qgef§i9§1 %gﬁgg@ﬁ%gﬁ%#mg@é@}ngﬁt hes ‘8

data area to the |last position © an I I's  divide
into a sub spargreat@ahandradquahiool N (N ds soeahnambrendf the eded obihet spare

i nside out, wherein t size of the te rary di sc managenent area s
greater than orarﬁﬁ‘yﬁ%‘sf ﬂpmqqé’aﬁqgwoﬁﬁ%{%@%x’@f‘“} ﬁngemﬁ?ga@p tF’htbe
spare area andglgssgfan or equal to 1/N of the nmaxinmum size

allocable to the spare area. 14. The single recording |ayer
write-once disc of claim13, wherein the sub spare area is an area

Si'26 of "t o Compor i o aleceCafing BB WP sHoe T a8 1y Wipraily e sy

| ayer Wpateafes & dh Ste@ivhidhisetdndud éneard fohise $a83 thapasreediratdo iNstimes
area which is reduced outward. 16. The single recording |ayer

wri t e- dhesizgi efdheemparaty gisc MARAGEMeNha®aspare area is an area in
whi ch the user data is re-recorded or updated file system
information is recorded when the user data recorded in a user data
area has a 1fef eche single recording layer write-once disc of claim 13, wherein the sub

spare area is an area which is reduced outward.

16. The single recording layer write-once disc of claim 13, wherein the
spare area is an area in which the user data is re-recorded or updated file system
information is recorded when the user data recorded in a user data area has a
defect.

17. The single recording layer write-once disc of claim 13, wherein the
temporary disc management area is an area in which a temporary disc definition

structure is recorded.
18.  The single recording layer write-once disc of claim 13, wherein N is 4.

19. A dual recording layer write-once disc comprising:
a first recording layer on which user data is recorded using an opposite track
path method; and

a second recording layer which comprises a data area,



17. The single recording |ayer mwite-epce disc of claim 13, wherein
the tenporary disc managenent area i S an area in which a tenporary
disc definition structure is recorded. 18. The single recording

| ayer write-once disc of claim 13, wherein

] ¢ Nis 4. 19. A dual
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24. The dual recording layer write-once disc of claim 19, wherein N is 4.



