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Field [1] The present invention relates to a nethod and appar at us
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Background Art

[2] New information can be repeatedly recorded on a rewritable disc on which in-

formation has already been recorded. However, when new information is recorded on a
write-once disc, since information that has already been recorded can be neither erased
nor repeatedly recorded in a location in which the information was recorded, a new
location st be allocated in order to update the information already recorded.

[31 Generally, only infornmtion which has finally been updated is meaningful.
Therefore, to read the information which has finally been updated, an update area is
allocated to a data area, and a disc drive detects the information which has finally been
updated by searching for the update area in which updated information is recorded,
‘When much information is recorded in the updated area, it takes a lot of time to detect
desired informpation.

f4] On a write-once disc for which defect management by a drive is performed, areas to
record information for managing defects generated while the write-once disc is being
used and information indicating a recording status of the write-once disc exist. Unlike
a rewritable disc, according to a characteristic of the write-once disc, since updated ir-
formation cannot be repeatedly recorded in a location in which existing information
has been recorded when an update of the defect management information is required,
the updated information must be recorded in an empty Iocation. Accordingly, a
relatively wide update area is necessary. In general, the update area is allocated to a
leadin area or a leadout area. However, sametimes, the update area may be atlocated
to a data area in order to increase an update count according to a user's designation.

[5] ‘When final updated information required to use the write-once disc is recorded in
the update area allocated to the data area, and when information indicating that the



record information for managi ng defects generated while the
wite-once disc is being used and information indicating a recording
status of the wite-once disc exist. Unlike a rewitable disc,
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[9] According to the present invention, an access time for reading updated information

can be reduced when a write-once disc on which predetermined information is updated
and recorded in a new location is used. Also, when a plurality of update areas for
writing updated information required to use the write-once disc exist, a recording
apparatus or a reproducing apparatus can quickly and easily determine an update area
in which finally updated information is recorded among the plurality of update areas.
Description of Drawings

[10] These and/or other aspects and advantages of the present invention will became

more apparent and more readily appreciated from the following description of the em-

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

[11] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment
of the present invention;
f12] FIG. 2 is a detailed structure of a write-once disc having a single recording layer

according to an embodiment of the present invention;

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

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

recording layer according to another embodiment of the present invention;



[9] According to the present invention, an access tinme for reading
updated informati on can be reduced when a wite-once disc on which
predeterm ned information is updated and recorded in a new | ocation
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[15] FIG 5 il ¢iithe praseatingentipiicess of recording data in a user data
area and gyjspare F?('}e@ i85 4% Stiehird SbtARedVYRPALAB M erftite Tﬂ?ﬁAFlﬁt%%‘iﬂImhty of
I nventi on; [16J'1 IS a data structlre of "access information
according to a ftP‘?lsTphéﬁ‘fJodl ment of the present invention; [17] FIG 7
is a datggtruct M@ l(lfls QBI@&S&agrﬂﬁ of ARboring apFaaineh ACorlifg f MeAMOGment of
enbodi nent of t:h sent garnﬁntion; [18] FIG 8 is a data structure
of access inforfif ":XEI&?P g to a third enbodi nent of the present
i nvent i of22] FIG 12 is a flowchart illustrating a recording method according to an embodiment

of the present invention.
Best Mode

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

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

[25] According to another aspect of the present invention, there is provided an apparatus
for recording data on a write-once disc, the apparatus including: a write/read unit
wiiting or reading information on or fram the write-once disc; and a controller
controlling the write/read unit to record predetermined updated information in one of 2
plurality of update areas allocated to the write-once disc and record access information
indicating an update area in which final updated information is recorded in at least one

access information area allocated to the write-once disc.



[19] FIG 9 is a data structure of access information according to a
fourth enbodi mnent of the present invention; [20] FIG 10 is a data
structure obtained by dividing an entire TDVA into a plurality of
virtual TDMAs; [21] FIG 11 is a bl ock ,diagramof a recording
apparatus according to an enbodi nent of the present invention; and
[22] FIG 12 is a flowhart illustrating a recording nethod according
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Mode for Invention

[29] Reference will now be made in detail to the embodiments of the present invention,
examnples of which are illustrated in the accanpanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

[30] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment of
the present invention. FIG. 1A is a structure of a write-once disc having a single
recording layer, and FIG. 1B is a structure of a write-once disc having a double
recording layer.

[311 The write-once disc having a single recording layer includes a leaddn area, a data
area, and a lead-out area amanged from the inner circumference to the outer cir-
cunference.

[32] Each of a first recording layer LO and a second recording layer L1 of the write-once
disc having a double recording layer includes a leactin area, a data area, and a leadout
area arranged from the inner circonference to the outer circumnference.

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

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



[ 26] According to another aspect of the present invention, there is
provi ded a nethod of reproducing a wite-once disc, the nethod
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[35] The write-once disc having a double recording |ayer includes
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[43] FIG. 5 illustrates a process of recording data in a user data area and a spare area




according to an enbodi nent of the present invention. [44] Referring
to FIG 5, Aindicates the user data area, and B indicates the spare
area. A nethod of recording user data in the user data area includes
a continuous recording node and a randgm recordi ng node. The user
data is recorded continuously and sequentially in the continuous
recordi ng node and randcrnly in the random recordi ng node. Zones O
through O indicate units in which verification after recording is
performed [45@cc9rdngdoanlbmly)tmmaoﬁhmpremtinemubme user data in zone O
and verif r r-nal t

defect has been ener |§%gﬁiﬁt§gﬁ% P%dgaa%%@g?@éﬁ/\% tﬁ%pfol% ¢ afta. A
def ect has beewe e@eﬁra@@@nggser éaimin the prer warmnclu@es@egntg:nauseematna
def ect area, imieandififbmPdordleifhde! TR &R faeoreéa%ﬁﬁ{uum SH &l €S

t he user data, WhICh has been witten in the defect #1, i1n the spare
area. A porti ofrentiallyip &g corrugusecaudipgmpdeand pandoply d theFandem Frepingh e

defect #1 is rgufel Zop @ rough Dabdicatsutis in Witk vétiicatidhuieLeaidin g &
appar at us vvrltes the user data in the zone and verifies whether the

user data has %7 been witten or a defect has been generated in
zone (r) [45]1f a @mmmg dpparafns okites ke vdafdamtin zcme@mﬂmhﬂei wietheothe dser

the portion is

i kemi se. a soppis AP o83 Aidlf of Lhordl B2 hopn Sperlcn e 7.1 2 porton
gener at ed. Al sio which theydefect has meldeqne@tedﬁszfomﬂa psuiog is desigeatedds adefect

generated. In &Qﬁ?e Odefec@#figilﬁﬂhe"i‘éc%fi aIQﬁl Ound &Ife:LEQﬁ wﬂﬁﬁh On

in which a defect has een%e%lenerat ed an en

a recordi ng opeArFgan rthe ﬁh%@é@%ﬁ?@%ﬁw e yser tll"’cten
and vgrl fi e]g I?]abaéer!vﬁnttdnfinﬂneluléﬁétmliﬁéﬁﬁtté’;ﬁsﬁﬂﬁﬂta stbtitu@¥1. Ohe ﬂeéordmg
recordirng o t he user ata a at (]} eratio
Trthed” Che HEwsis PRl iR Eh 3t b8 e itk PHrbR Hethms o
defect #1, andchardiydeteetittéPor aalefict hae bebafgendratéBin zadd ®h farpertibafie which
areas gener at I

2100 oL e bllod A AARRR ol BUAbRs depibligdls o BERDLAG, . iR, |
the TDVA as a eyise, aybstituie 52 enm@@éegmﬂledefﬁcs #2 issggndrated iAlso, in zone

determ ned by @na,uft&¥siaRda Kbshilf S8 peRbra@d 48 Sode®S, 4 &EQK SbDGocdRbK -
In the present enbodi ment, the recording operation indjcates a period

from when the Wﬁtﬁlewcﬁ%ﬂwwhacemde&aféesamgﬁnﬁre%eaptrfgu%rk of
predet er [@gyed i nifanehid bfdvetsiding bperstvac] E@r&ﬂiﬁéﬁ Affee théfubdrda@ ROGitnS6d | S

U0 o0 iR S5l B G b, el b i >
condi tion in tdllecatettondecglinpopeiaionis finghed, dregecording appbretls waited ithe
user data 1S Wolddibhyfled hhRRL oL hnd Bt b B8 Helaored Al phiy alort LN

recording operatl zones rough CD

in the sane i rdefestargas eeemip@mﬁ@e wpey Gihropghy@ , mathﬁl‘laMdeﬁfsecEEDMI also,
defect #5, a sybgtddet emefanetaeqn@g %ebﬁm#tte WiReRnShoehRidedrpiden B

the recording gperation #2 ends, the record mg apparatus writes
i nformation relbsTePrding eRcEatign fsacyork unij deferpiied gp}é@gengga ofithe wer orpVA as

a TDFL #2. Al sdesirall reaiﬂaﬁgwem In&hé pk@geuf@naoamfmnaeeedohmgTdaEiau&zmuﬁatesa
witten in the TD%/ﬁasa'tLﬁ b48#€@e§hovmm FI GS H m%h4
when a plural i8%f° r’f‘ﬂ“%%? sefsd gnd afpqopding werkiof preflgtermined
write-once di snfonMQnT@dﬂbnﬁmkio sihen the auritascadiee i 8aidaded fi@am the recording

pr edet er m ned ?’é For exanple, when a data wite path applied to

the wite-once drac "havi ng a doubl e recording | ayer shown in FIG 3
is an opﬁb’fél te tWherkthpwriteonpe disc is loagesk dgainhverceordiag epdrgiond@etadsd fran a

first inner arga.ghe E&ﬁcﬁoh'ié eE&SﬂEn%cBQ%E@&’t@étaleQ d&tht@d b d udt ﬂlﬁe

area of the first recor ayer a second I nnér area o

second recor di ¥gtanepdhe hasis pﬁtha t@ﬁ@%ﬂd% isein the xegording ppraativa #d fhe user
recordi ng | ayefatdib writtad @ Zoflest® BB EPinIRERHe Iindef E3EARENS HRMBn B, St

and a defect #4, a defect #5, a substitute #4, and a substitute #5 are generated. When




[52] Also, the update information indicates information that a
recordi ng and/ or reproduci ng apparatus mnmust recognize to use a
write-once disc in an initial period when the wite-once disc is

| oaded into the recording and/or reproguci ng apparatus. Also, an 9
area in which the update information is recorded is called an update
area. In the present enbodi nent, a representative update information
is the TOMS and a representative update area is the TDVA. [53] As
shown i n FI GS. th2 rdchrdingyiperétiort #eenli) thesreprdifigagpiatatns whitds imfotmation related to

necessarily, : @Tﬁb? fal i 0
area or an |n?1%l,?8gfr@£etgg th@d%ﬁgﬁé?gle 0 ﬁQﬁ‘i]fJi;\B@z AISJ P grralé%?ﬁtbut
not necessari |wcmrwmagsthﬂwmﬁsw@t@wmmm =%IS‘I'DE%&)rded in

the AlA qq8 an Ahs ma%t;@muym&igﬁaewhén i@ lo?‘f'ﬁﬁfA agd%@é:&sfa&e M
if the size of 1tohe AlA is |arger or | ural.i are

al | ocat ed. [ 547" opstes toghg ‘gnfaoef&tda%sfeﬁ %aﬂéﬁpaa%eee@%w%m PEn (M
acclcglrg ng tf)l adeztddh&kt d@fﬂaﬂh %ﬁmaﬁplafwﬂehad%mf ath iﬁtﬁﬁmmmbwﬁtaendhﬂd%hom
In | StLIa as .u ormatil Qn

Undat & arehs. SATHBALBURE ForHE T HMOAR G PACT PG e £ 6 o path
recording | ayewherdndmm:mremﬁetsfma af{r&ﬁx}neRafeeofthmﬁrst w@cdriiGp layer Ielto Mfirst
header i ncl ude &t%%reé'gath‘é%& chPI%EI}% 10 eriﬂ bd ' Psel-0 mﬁe?%ref 8%:%0‘?’%%:” dat a

is the Mand an € coun an upda e coun [ 56]
The Al incl uderscfadmiaaprlnltméccouﬂ om@msa fltheprgennd decorling Iayer Lé, datage the

di sc, informatd,on JdidisGalorddd fftm HAG sbél‘e whi Spﬂm@ﬁfs &@iﬁ%ﬁo E’heﬁ the

recorded and | nf ormation_ i ndicating |ocations o
TDVA | ocat i on SatsBrgaieashiulledserond soae areasadhis thegsrqanaideafprryspare area
begi nni ng posidré aRdangismadendi ng position of each TDVA or infornation

Snce.the HBBDS | HGRHS 14 THN saPeoPiraiem P SDMA ISR 43 G reporine tavr .
correspondi ng WbEtl the TRMAN isiful; b dpdated TNV Sréstreconded froifhe ADMWL Altveatdd A

in which the fj @coﬁrgg% AT rgc%gdggg %‘*iag@ll%wekgﬁl '1ssi%ﬂ,tah o

according to t present Invention IS chive
di sc drive carnemdcengaied dDMSiBorded iwhibe ADYAS sllgrattDDs ﬁrﬁ drte erse ddie by

accessi ng an A rbdbrdify ﬁ&m@dmtﬁy n{aﬁ@ﬁh&m %WA@MHQQTTJM]@

updat ed M and obtalna i nal ran DVA. To mnimze an
access time thIBEﬁt%ﬂtﬁﬂi%BmF?‘ﬁ"éﬂ ofghe W@f“ak’dﬂ'ﬁ Aregrrderzed for the writg-once disc.

pref erabl e, bLIlIoWEQ’ér EHRCEDMA (Y andcbtaa toﬂtie ﬂ:&a SORITP 1O Uiy rct semdﬁ@ted By
the MA at the coptinu tﬁ%rec {l%)ng B’#AheM dat.e.count ?
i zod, [ 6B egtobs TheBihy Bron DMASEC IR I e D O
to mnimze thecoﬁdmglbgta‘serefdumhemMAsAllouaedupﬁiaﬂmdmmMused t he TDVA
in which e f| .

i nf or mat ﬁ@ i ndi Caﬁ%ﬁ%k@da{eﬁ L@§%&W@9ﬁ?&qﬂo§%¢qm taarea.,awnte—
wWrite-once di seecadise ismflopdedt 4ndithe widieongei digg i$ wipadddanie a@¢00tdmg apPMImS, ar e
included in t hﬁle'%oor&lﬁ}f hratu$ nﬁgt%@taﬁptﬂéﬁﬁ‘eg upie 'ﬂ)l‘ﬂ§W) IE% dzr?teonce

all ocated or the informaftion indicating |ocations of

changed. Al so,dise Hpweysr.dheF AW Sds fe%@%ﬁhmsag?‘iﬂwdﬁ%% dt‘tﬁéfeéeﬁ'?é aAT
i's repeatedly digBiveedmbOrefigaiza iR fidhavdhe TDME 1§ kécorded & HETBNVR Alcdiéd

the 10 recorqgd fata areauntil the disc drive accesses the TDDS included in the TDMS.
[513 To solve this problem, an ATA is separately allocated to a predetermined location of

the writeonce disc in the present invention. Access information (AI) is recorded in the
AJA. The Al indicates a location where update information such as the TDMS is
recorded.

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

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



[59] Snce Al to be updated is continuously recorded after previous
Al, even if information indicating a detailed address at which a
final TDDS is recorded is not included in the A, a recording
apparatus and/or a reproduci ng apparatys can qui ckl y seek a |l ocation
in which the final TDDS is recorded by recogni zing a border between a
data recorded area and a data non-recorded area using a track junp
nmet hod since a difference exists between an RF signal obtained frcm
t he dat a recor dealinavhich therdpdare iffermsitign &l reavioted iinatled anonpdath eregldh ghe present
non-recorded ag S : to
a second enbodi rr\erflléngegli3 rﬁdrge?%%‘}gﬁl a?t%%ntl O%HE{PE‘[‘?_)W aJﬁiown I'n %3 6
i ncl udes i nf onAdRERrgansithe | ocations of all TDMAs and information
i ndi catimsgja TDMAs knidwiitih BIGS22 frbiith 4TIBPRTA $s SrEeRbR bkt nbINEEhily &ﬁ&aéh

shown in FIG 7 includes informafion ipndicating a |ocation of
in which a finQ12Piegeisrped 1gcaion ghthe 1s3din asar AR fInefArsan Alsedits Hep qfﬁl?

| ocation of thgIA: %feﬁblmucﬁot&.h@séanmlmwam? mﬁrﬂzﬁ@%@%ﬂmﬁme
represent ed as_an dres of .a %agé)%g%m ca

cluster of the g Al Risfip iR Rhat o Supipitiggme
| ast cl uster odizeidfeheTMsldrgmm/eplprahtyuMlhshueallmlmdstood by those of

or di nar yt[g;dql |1 'IEiGIF aa&gastnlag&]m “ﬁ@ﬁgﬁgﬂg?cmﬁﬁ%ﬁ% t}g_sq of

represen g the'n orrratlonln PRS- TDMA i n
which the fi naﬁmmgnt@fthweqed@dvmW H@eﬁéd@mheﬂﬁi 1§ ilpstritgs the TDMSs as

departing fromggdhe nﬁghﬁahén,m&Q&Q@dﬁE altesbearmtﬁéﬁﬁfn mm&e%h%%sch]%

FIG 8 is a data sfructure of according to a t nt o
t he present irﬁ/@ﬂ‘ﬂed?Fde%]aﬂfétﬂém@%%fgﬁtﬁ*e of the AI shown in FIG 8

is i ﬁentAI [sml to Eef(ejiﬁ?@t(ﬂ’fl(}u&taﬂm h@ideﬁmgﬂ@ﬁ .an WIadentifer ﬁdi@n@@& thé used
as the W t 1 ernl.nLn arate atas ructure
e tre Tons JotowRE wdl il Ar SRRl Eatet Gt witeh Softle Sl atie Al ¢
a TDMA i B§560hi ch BhefAlristludEADStal umisar of TBM AT atiocaed 1@ d deitk-dnee dikog id-DDS.

62] FIG 9 i
[ 62] i Sfo ﬁmﬁ% ﬁidﬁ:ta@'r%cnve q;l v((%lmFﬁaCfﬁ]Qr[ ”?Jbﬂ srgco dedOHIrdfll};}'{)lﬁmh%

enbodi nent of resen 1'on ruc ure o

shown in FIG WFMG@%@@@N?M&&CISTEM& Igeation infoynatiymSraydnclude in-
described in tiamkibh indicaRboidiRRin ’an'éﬁﬁlh[étﬁ)sfti}aﬁof&'cﬁ%m or in-

enbodi ment, a flag indicating a I ocat| on of f1 nal
TDDS i s recor dfeHDaTEn indicatinga heginning on ending nesitiompss the fize of gaghy HIMAs Snce
em(:;om ment , L hae Tbm.mmmd ﬁmﬂﬁr m?%c&xtgl atTlgc;Sglsg off 4 Grredpondihy 'pggt;, thL'4AI
|n|cat|ngte .0 ich,t L eco an
ba 1 e ough by R i Rselnd Pnhay mmsh e il (R BCentrethe
t hat thel§inal TBbSnkwritemoe disdadcnrdirgao TRkE:entroantion i0lobded g a ldrec ar e

' 000011i, the 4Hﬁrg§ ! . n bo
t rough b4 are 4}%&{9@@@%&%@ when %8’%&%%%% gW and
t he TDVAS wherfcpsing @u@m ivangligady kpown frgainpyang eupminséinpll updated pl/andf

TDVAs al | ocat efbtdiPa fikg mﬁﬁﬁd&mﬁmor@:ﬁﬁﬁﬁﬂ'aﬂgc&ﬁ’s ﬁrﬁlﬁo%ﬁﬁﬁﬁ@ﬁnal
enbodi nents are continuqusly used basis of a data recordi ng

direction. Thetgpereed %%#ﬁeﬁ%efﬁ‘f?@i %P?tweﬁs%mﬁmoﬁ@“@ﬁg’

consecuti ve TRMyrdddiettendAcHheecstinuwe rddddinanichad tic\ATdpgatd iudt id
plurality of vi.rtual 'TDMAs. [64] FIG 10 is a data structure

obt ai ned by di"F48 an entire TDMA into a plurality of virtual
TDMVAs. F{fi8] exanpheeprding th Arembodimend nfthe gicsent insedition, tamikimild the AEamtat ng

| when t ' he  TOVA2,
e ot Oy e AT b B Spded o PSR Yrich o, A BmiEco e
TDVA2 i ncl udeshaugped. z%lsmswhen@foreamimicatineﬂmher@ﬁm allphdcetl to the

i ncl udes 4096 (GhiSh& dc RGO @M‘i@au?gr?dc&m oﬁég%%%}r%g?ﬁdgﬁgm

entire TDMA i ncl udes 20480 clusters entire T
i nto 512- ¢l usts thgdildsalsoypdated when wprew FPMA is gllocpisd gr P inferaptionn; t s,

the entire TDVhdieAng MRatiind bflie TDMAS 1 Changbll. Ao, 1R p\féféﬁme,lbuifﬁavlﬁécess&ﬁé]

that the same Al is repeatedly recorded to prepare for when au exror is generated in the




12 An Al A according to the present invention is allocated to the
write-once disc 100. [69] To manage the defect, the controller 2 uses
a verify after wite nmethod of detecting a portion in which a defect
is generated by witing data in predetgymned units and verifying the
recorded data. The controller 2 checks where defects are generated by
witing and verifying user data in each recording operation unit,
generates a defect list indicating where defect areas exist as the
checki ng resultesgrdst sk es t he generat ed defect list in the nernry 3,
gathers gsgyl ur al glx g c3fiofPheEitald hePhidiihd A ot s R ot
Isc’ a

lists in an update area ocate to t w i te-on
TDMA, as a TDFﬂgnmanautdmatlmdqﬁmﬁeﬂe@r@smﬂgch@ﬁnammﬁlﬁgc@rﬁqime@rorded

TOFL in the TOWHuqdduh %M@ﬁc&@ﬁ@%ﬁba%us%ﬂ%@i feafbduanglfpghﬁaaﬁs@;ﬁq%ﬁcny
wite work is performed.at_ | east once. and commonly, .several tines.

A
defect |ist obiesk aiogation imwhich theifingl TIHRS %ﬁéﬁqorfiﬁdé’f!f@flgww abygdenbetwsen a
tenmporarily stdko@cdrieddi: N8 adaty n&—&%oﬂedTQEzLum ck RéhprrRsiRidctingg a

operation finighes, the controll st or in the
morory 3 pr oviREReRa e Gpept s R sigpdl PR 5@%%%@@% e IRT
the wite/readcigml dbtdinddofrons the dath hen-EBirtled aved he TDVA al I ocated to the

wite- On d' SC F% 0'7 1s[ 7&121%&!11%%&’%%&%%&%% S%F%ﬁ&) gxglgd e t;[)tt}ﬁe ]Eresent

write- on d| sc 0 an
data in a dat dnygngign. éﬁhyA&gh%vn(mm Gindudgs mfenmh@emdingit@:ehms of all

finalized), thﬁ)m@,faﬁ@ini’&ﬁm%n‘éﬁdxéa%ﬁgE'T@M;Pﬁi—wlﬁ&%ﬁﬁ%ﬁTﬁB@% fﬁﬁ&ﬂédjec' in

the TDVA in a all ocat ed he wite-once disc 100. [ /1] The

controller 2 c%‘?f?er”ST’ gletﬂéh%f"% F'@Ge%ﬂ'cl‘}ﬂ?stmffr’%%ﬂdtcéu%18"‘4‘%8’\'/?’% a
data structur amqaduhm alfihal TODP is98@Med] ThedRfolBifion THadhtin eIoBﬁ:ton of

controller S. the | t.el unit 1. to wite er,

updat e i nfor rrrfg‘l” tﬁﬁb} e Cb\ég’ﬁ'%ﬂféﬁra'lﬁ B Fepged,capbe renggse e‘%ﬁlﬁ“ gf(‘)f
a plurality ofﬁrsqpﬂaﬂals&c&msf afitsodadtedf the TIDMA and wdﬂmeofdumstphﬁsﬁbahnd
wite update en
it is ngcessafélﬁc p‘)ﬁq 16\“?41&% i 92?3\&%{ 'h #I%F ggaéeg%&g&%& tﬂb%\ig ot
according to aﬂlidla%rplé illmﬁle@ﬁ@apvmmhanmemﬂmmﬂxmlpfren@wnbegtltesef| bed
in detail on tigaRas in&c@lﬁngttﬂ@loéétfoﬁ%?%EWEME@&QWM%M%@B@&

descri bed above. [73]FIlG is aflowhart 1]Jusirating a recordin
met hod accor diTfy b(eém]g ﬂ@mwmpgmepamng fram the spirit and scope of%be present g
invention,
[61] FIG. 8 is a data structure of Al according to a third embodiment of the present

invention. The data structure of the Al shown in FIG. 8 is identical to a data structure
of a TDDS. That is, the TDDS is used as the Al without defining a separate data
structure of the Al To use the TDDS as the Al, an informmation field indicating a
location of 2 TDMA in which a final TDDS is recorded must be added to the TDDS.
[62] FIG. 9 is a data structure of Al according to a fourth embodiment of the present
invention, The data structure of the AT shown in FIG. 9 is identical to a data structure
of a TDDS as described in the third embodiment, However, unlike the third
embodiment, a flag indicating a location of a TDMA in which a final TDDS is
recorded is further included in the TDDS. In the present embodiment, the flag is made
up of 8 bits, 5 bits, b0 through b4, indicating the TDMA in which the final TDDS is
recorded and 3 bits, b5 through b7, being reserved bits, For example, if can be defined
that the final TDDS is recorded in the TDMA1 when b0 trough b4 are '00001b', the
TDMAZ2 when b0 trough b4 are '00010b', the TDMA3 when b0 trough b4 are '00100b",
the TDMA4 when b0 trough b4 are '01000b’, and the TDMAS when b0 trough b4 are



of the present invention. [74]Wen the wite-once disc 100 is | oaded
into the recording apparatus, the controller 2 controls the
wite/read unit 1 to wite predeterm ned user data on the wite-once
disc 100 in operation 71. [75]It is determ ned whether information to
be updated is generated as a result of ! erformng a verify after
wite work, which is perfonned at |east once during one 13 recording
operation in operation 73. In the present enbodi nent, the

i nforniation tqotmpupdated indicates a TDMS. When the TDMS i s
generate

th t t d th nd wh
t he recoﬂmjngeopgﬁ%lﬁéhwsg%&ﬁ{%ﬂ%ﬁ‘ﬁeﬁre %ﬂ??@gﬂggg%r"?dé’ﬁg it

storeg iR t he Hiﬁl‘.iﬁlliry%nﬂ; mcbunnmnslgiasedtdmhélm ofé)ddthﬁ:cw]fﬁnkﬁiré(ﬁaﬂ, unit f
1, an the wi a uni N _one o1 .a alit (0]
dare et L TfeE RS ettt gt i a8 Sl SoM sl U1
t he present emmemTDmecaupddtvaieérmwhwmquestmm [ 76] The
controll 2 det n
operatloﬁ[‘@ glr f1 anot }ZS%G%IS%?% ng %perai%@%&ﬁg@%{})gﬁfﬁkﬁl Ofl
71 through 77 ‘élftﬁal rid¥dAs. Far exprpplp, ip thegpie-proe dise Bavieg m@mbbémdlmames

not exist, thewﬁ&f&é?bi@[sée&%&ﬁﬂﬁb %&mmmhwnmpzeﬁﬁmw the
update Al in operation 79, Lit e'ilf{oresent embodi ment

a
whi ch a final 4 ARl tP?ITBM‘th if pack of fhg ADMbandithe EPM‘%BCIF‘?S 2048
changed, when éustesy cadbMX thesTDMAGGEE 66, TDMAMIRudESY006 BlRkterd int ARITDMARJ

I t f ed h ' ted,.
The ant rof | r 51l b4 Augkhe orkre IR S48 stipef fr Mg
i ndi cating an ls;ddfadeé iatp g &2-¢lustastuinity; 1034 sten puits; exd20¢ 8iélosteramits) thei estire
recorded amongrg g%i%%'e'diddeﬁﬁntb'%i%e 'Zlhq’ﬁ'ﬁ‘f{)g])m Al A at | east one of

which is all ocat to the wite-once |noerat|on 81. It is

pref er abll@] but Héhe sirecb e IDMAS maangtheslRMAS ﬂAPllﬁh§ ¢ EpMaSalipgated to the

recorded in thﬁnﬁ%ﬁéﬁdxﬁ:ﬁs%rﬁ%gé SnddERERAUSDS 18 rdchided HAR oMLl 2 [ 79]
As described above, if Al indicating a |location i.n which_ a flnal TDVS

is recorded i sePEHIEgados P CHSRPWWWCWZF%%F?GE&EHW%@%
t he writ e- oncerechrdel it € TTMVAG &dexdAli antl ebtamﬁ the Ginell ']’Ig)SiDps%éIathﬁm TDMA3.

reproducing aPRAL ALY whmg%le nizg 8€t%e 2"5 aIIS & %&%H% }aﬂ§ Elgﬁ P seek the

reproduci ng appar atds” can &
easily. TDMAS3 in order to obtain the final TDDS. Therefore, to solve this problem, a concept

of the virtual TDMAs described above is used. The size of each virtnal TDMA can be
the same as shown in FIG. 10. However, the size of each virtual TDMA is not limited

to the present embodiment.

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

recorded.

(61 FIG. 11 is a block diagram of a recording apparatus according to an embodiment of
the present invention.

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

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



[ 80] An apparatus (not shown) for reproducing the wite-once disc 100
I ncluding an ALA in which Al according to the present invention is
recorded has a simlar structure to the recording apparatus shown in
FIG 11. However, since it is a reprodﬂfing apparatus, a reader is

i ncluded instead of the wite/read unit®1. Wen the wite-once disc
100 including the MAin which the Al is recorded, is |oaded into the
reproduci ng apparatus, the reproduci ng apparatus determ nes whether
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[70] ‘When data cannot be recorded on the write-once disc 100 any more, or when a user

does not desire to write data in a data area any more (when the write-once disc 100 is
finalized), the controller 2 writes the TDFL and the TDDS recorded in the TDMA in a
DMA allocated to the write-once disc 100.

711 The controller 2 controls the write/read unit 1 to write data baving a data structure
according to the present invention. That is, the controller 2 controls the write/read unit
1 to write predetermined update information, i.e., a TDMS including a TDFL ora
TDDS in one of a plurality of update areas allocated to the write-once disc 100 and
write update Al in an AJA allocated to the write-once disc 100 when it is necessary to
update the Al.

[72] A method of recording Al according to an aspect of the present invention will now
be described in detail on the basis of the structure of the recording apparatus described
above.

[73] FIG. 12 is a flowchart illustrating a recording method according to an embodiment
of the present invention.

[74] When the write-once disc 100 is loaded into the recording apparatus, the controller
2 cantrols the write/read unit 1 to write predetermined user data on the write-once disc
100 in operation 71.

[75] It is determined whether information to be updated is generated as a result of

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



a plurality of tenporary defect nmanagenent areas in which are

recor ded: a tenporary di sc managenent structure
(TDMS), the TDMS conprising a tenporary defect list (TDFL); a
tenporary disc defect structure (TDDS);,B and a space bit nmap; and

an access information area in which acé®ss information is recor ded,
the access information indicating a tenporary defect managenent area
In which a |l atest tenporary di sc nmanagenent structure is recorded,

?mong the gl ]yr ﬁltcdnlamg?berwmﬁ badratiodeB S tthe Ebfaﬂleamﬂmmaﬁteﬁg mg&'ﬁﬁﬁ(ﬁi tg bk he
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data is not recorded, rein the ac ssm or mat’i on
conprises a te‘ﬂﬁ?é‘ieéfe;?“éﬁ“‘saéesém structure identical to the

t enpor ar y76]i sc dﬂfe&@;htr&le[-ﬂﬁ&t%ds hetheestofhBr &aﬁmhgaﬁe%t@asmgt@ﬁﬁ%mm
managenent ar The I nforpati on storage nediumof claim

further conpri '&, ﬁ’@)d an é@?rdf’f’&rﬂﬂﬁrémx‘%ﬁ' BBF“(’WY 1 through 77 are repeated
wher ei n, [¥H r espifasehd: decbitbng dpéﬂﬁdifﬁdde@ﬁot&:ki@f ﬁg&boﬁmﬂbm&h&hﬁ@s whether it

(anal 2o, 2 1 Dok SRR el OBl FURRRRL pfhc
def ect managenignthichrasfinal TDMS and in particular a final TDDS is recorded is changed, when a
new TDMA is allocated, or when information indicating a location of an existing
TDMA is changed, the Al is updated.
(78] The controller 2 controls the write/read unit 1 to write the Al indicating an npdate

area in which final updated information is recorded among a plurality of update areas
in an ATA at least one of which is allocated to the write-once disc 100 in operation 81.
It is preferable, but not necessary, that the same Al is repeatedly recorded in the event
an error is generated in the recorded Al

[79] As described above, if Al indicating a location in which a final TDMS is recorded
is recorded in an ATA of the write-once disc 100, when the write-once disc 100 is
loaded into a recording apparatus or a reproducing apparatus again, the recording
apparatus or the reproducing apparatus can access a final TDDS more quickly and
easily.

[80] An apparatus (not shown) for reproducing the write-once disc 100 including an
AIA in which Al according to the present invention is recorded has a similar structure
to the recording apparatus shown in FIG. 11. However, since it is a reproducing
apparatus, a reader is included instead of the write/read unit 1. When the write-once
disc 100 including the ATA in which the AT is recorded, is loaded into the reproducing
apparatus, the reproducing apparatus determines whether the write-once disc 100 is
finalized by accessing a DMA and determining whether data is recorded in the DMA,
If the write-once disc 100 is not finalized, the reproducing apparatus accesses the AIA
and obtains final Al. The recording apparatus or the reproducing apparatus recognizes
the TDMA in which the final TDDS is recorded fram the final Al Operations of the

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



3. The information storage nediumof claim1l, wherein the tenporary
di sc defect structure further conprises information indicating a

| ocation of a TDMA in which a |latest TDDS is recorded. 16

4. An apparatus for recording data on an i nformati on storage nedi um
the apparatus conprising: a pickup configured to emt or
receive a light to transfer data with respect to the information
storage nediunm and a controller configured to control the pickup:

to record, in thogelskillad ist the art frtve tEalesuriptickedfald wieoagealisen00 ickdkgdie t he

|nforrrat|on st di g a tenporary disc
managenment struc %r%e T "ga%aéa% co'rrprl sing a tenporary defect

list (TDE8Y; a tiéHsorreynadidise 10@isadiankisashishds oT DbBYizedadata & nopace
bit map; and recordaclm'chet [ £ %ﬁrﬂlﬁ%ﬁi%é&gmﬁﬂg&f eaﬁ%ﬁ?cﬁ?s%the
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informati on area of the ornmati on s access

i nformation i n‘éi’t‘”@ﬁf“?%scampe%@%%? yritfoperdisq i ayiaiie edaﬁféta‘”*ﬁ heviggiedrfaa

| at est tenpor aduwcﬂfédecm?g@mﬁs ShBddRAMFsQs HSchiRaAbs\ads redTaditin b isst

plurality of t ary de nagenent areas, wherein the tenporary
defect |ist coﬁ?ﬁ&%gﬁ/’f; B‘Z:%ﬂi‘ nformation of defective bl ocks,

[82] Although a few embodiments of the present invention have been shown and
described, it wounld be appreciated by those skilled in the art that changes may be made
in these embodiments without departing fram the principles and spirit of the invention,

the scope of which is defined in the claims and their equivalents.



wherein the tenporary disc defect structure conprises information
indicating a location in which the tenporary defect list is recorded,
wherein the space bit map represents ﬁ%data recordi ng status of the

i nformati on storage nedium by allocating different bit values to
clusters in order to distinguish clusters in which data is recorded
fromclusters in which data is not Eﬁﬁﬁped, and wher ein
the access information conprises a.genpUTary di sc defect structure
identical to the tenporary disc defect structure recorded in the

t enpor gr.y., def ect managenent area. 5. The apparat us of
claim g‘{%\meﬁjaéfnﬁq Yhe i nformation st orage nedium further conprises a
def ect managenent area (DMA); and wherein, in response to

the informati OB:S noir%gne,] {i'rendi um beien ficrg)al ilzled, a final tenporary
defect list (T Lé 4 Scfe%&gsw REYHELE structure ( TDDS)
recorded in thepllENKy oftempoecodefect mamagkmedbéreas innmtnagarartordeda.

6. The apparatus of c¢laim4, wherein the tenpor S t -
Structure further cBIBPPREL PRF SHHEBRbNI RERLE RTEME) Ge ER comegsing
TDVA i a tevhparbryadefedt éstt(TDBDE i s recorded. 17 _ 7. An
apparatus for repro%IL{%hggragyaéigc &éfgggszf\rgc F%@{%g%?q storage nedi um

t he apparatus conpri’s gured to emt or
receive a light to trspasd bit mdaiandM t h respect to the information
storage medi Uk gcnc%sg ir%grnn%artfcj)lnlaeréa oW iic lélrcgedsstir('?f'ormeltion is recorded, the access
information indicating a temporary defect management area in which a latest temporary disc
management structure is recorded, among the plurality of temporary defect management
areas,
wherein the temporary defect list comprises location information of defective
blocks,
wherein the temporary disc defect structure comprises information indicating a
location in which the temporary defect list is recorded,
wherein the space bit map represents a data recording status of the information
storage medium by allocating different bit values to clusters in order to distinguish clusters in
which data is recorded from clusters in which data is not recorded, and
wherein the access information comprises a temporary disc defect structure
identical to the temporary disc defect structure recorded in the temporary defect

management area.

2. The information storage medium of claim 1, further comprising:

a defect management area (DMA),

wherein, in response to the information storage medium being finalized, a final
temporary defect list (TDFL) and a temporary disc defect structure (TDDS) recorded in the

TDMA, are recorded in the defect management area.

3. The information storage medium of claim 1, wherein the temporary disc
defect structure further comprises information indicating a location of a TDMA in which a
latest TDDS is recorded.



control the pickup to read access information from an access

I nformati on area of the information storage nedium and

i dentify the tenporary defect nanage t area in which a | atest
tenporary di sc managenent structure is’recorded, anong a plurality of
tenporary defect nmanagenent areas, using the access information

recorded in thg ag gﬁ;@?ﬁggwﬁfa&m. gﬁé‘ta (‘tﬂg%eh%r%gf? é’q”eahﬁédﬂmcthe

managenent structur ri's orar e'# ect
( TDFL) apparewmsomariyindi sc defect structure (TDDS) and a space bit

map, wherein t ?g; %E%Bﬁﬁ"ddedjﬁ)f &ﬁm}:t] of Fe%%w%ﬁﬂt{rh ?c?ﬁ*au‘xé?&arﬁddté’ “’“52%%&%% {8

of defective b erein orar
struct mf@*ma@mpsﬁom medivmpand on i ndicating a I ocation in which the

tenmporary defe r . Wherein the space bit
map represent sgg:o']] c%ﬁi%r ?i“é@ﬁﬁaﬁ tggg?té%lahse p'?k%phe i nformati on storage

medi um by al | otoaeterg, oid plereémofbemp&rameatmmagsmentgar'eas of therinfermnation
di sti n%l—%{érﬁédﬁﬁners in which data is recorded fromclusters in which
data is n recorded, and wherein the access information

conprises a terrpor@tqmmnrew digd managamerdtsinueturel EMIME hlthe @ DM comprising a

terrpor ructure recorded in the tenporary defect
?errﬁoqér?%e%%tﬁsqtﬁéh) 8. The apparatus of claim 7, wherein: the

i nf or mat i on st or ageteneptiranndisgrdefest sicetipei(§8DSH addf ect managenent area
(DVA); and a space bit map; and
to record access information in an access information area of the information
storage medium, the access information indicating a temporary defect management area in .
which a latest temporary disc management structure is recorded, among the plurality of
temporary defect management areas,

wherein the temporary defect list comprises location information of defective
blocks,

wherein the temporary disc defect structure comprises information indicating a
location in which the temporary defect list is recorded,

wherein the space bit map represents a data recording status of the information
storage medium by allocating different bit values to clusters in order to distinguish ¢lusters in
which data is recorded from clusters in which data is not recorded, and

wherein the access information comprises a temporary disc defect structure
identical to the temporary disc defect structure recorded in the temporary defect

management area.

5. The apparatus of claim 4, wherein: |

the information storage medium further comprises a defect management area
(DMAY); and

wherein, in response to the information storage medium being finalized, a final
temporary defect list (TDFL) and a temporary disc defect structure (TDDS) recorded in the
TDMA, are recorded in the defect management area.

6. The apparatus of claim 4, wherein the temporary disc defect structure further

comprises information indicating a location of a TDMA in which a latest TDDS is recorded.



in response to the information storage nmedi um being finalized, a

final tenporary defect list (TDFL) and a tenporary disc defect
structure (TDDS) recorded in the T .~ are recorded in the defect
managenent area. 9. The apparatus of claim?7, wherein the

tenporary disc defect structure further conprises information
indicating a location of a TDMA in which a |atest TDDS i s recorded.

7. An apparatus for reproducing data from an information storage medium, the
apparatus comprising:

a pickup configured to emit or receive a light to transfer data with respect to the
information storage medium; and

a controller configured to:

control the pickup to read access information from an access information area of
the information storage medium; and

identify the temporary defect management area in which a latest temporary disc
management structure is recorded, among a plurality of temporary defect management
areas, using the access information recorded in the access information area,

wherein the temporary disc management structure (TDMS) comprises:

a temporary defect list (TDFL),

a temporary disc defect structure (TDDS), and

a space hit map,

wherein the temporary defect list comprises location information of defective
blocks,

wherein the temporary disc defect structure comprises information indicating a
location in which the temporary defect list is recorded,

wherein the space bit map represents a data recording status of the information
storage medium by allocating different bit values to clusters in order to distinguish clusters in
which data is recorded from clusters in which data is not recorded, and

wherein the access information comprises a temporary disc defect structure
identical to the temporary disc defect structure recorded in the temporary defect

management darea.

8. The apparatus of claim 7, wherein:

the information storage medium further comprises a defect management area
(BDMA); and

in response to the information storage medium being finalized, a final temporary
defect list (TDFL) and a temporary disc defect structure (TDDS) recorded in the TDMA, are
recorded in the defect management area.

9. The apparatus of claim 7, wherein the temporary disc defect structure further

comprises information indicating a location of a TDMA in which a latest TDDS is recorded.



