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WO 2004/ 079730 PCT/ KR2004/ 000419 METHOD AND APPARATUS
FOR MANAG NG DI SC DEFECT AND DI SC THEREFOR Techni cal
wor@ha7B30The present invention relates to di scPEK®&2604/000419

managenent, and nore particularly, to a disc with a
MEﬂ-ﬁ?B%ﬁbYAlﬂﬁAR%rU@Pgﬂ? NAGIRG BISHEREET! A’r@n‘%@é?HEREFOR

information 1's recor I'SCc defect managene

nmet hod and appar at us therefor Background Art 10 D sc

def ect managenent is the process of rewiting data

stored in a user data area of a disc in which a

defect exists to a new portion of the disc's data
TechHi&a Fitlaer eby conpensating for data | oss otherw se

caused by the defect. In general, disc defect

man ' i I

ot e By sghEREhict Pl oo bteet orldtRit Rk more
partlbtuIadgrtoraeoisawﬂeatempbw ;deﬁecimnaj@raeratrmai in wbhi:l¢ bdriae & disc

efect, exists is e with a spare ta are
mforﬂg\ppﬁds FRLYEedcRR0 |({\S(€ ?nma,g&mg&rg%tg fnd apparatus therefor.
nmet hod, a user data area with the defect is slipped
and the next user data area havi ng no defects is
q %\9{ h I'inear replacenent and slipping repl acenent
re, however, applicable only to discs such

o DRl e B RSB B v oo g

area%%?ééc elich a 'd@fé&t RefstyvRy Qihevsi B@rtl%ﬁrbf*?ﬁé 'd@s!& daﬂané‘r@'a thereby
and sl |pr| ng repl acenent methods cannot be appl i

compensatingrfoe ddtssloss othetmligshcaussast by the defeat.| dmgjamay dlsc defect
s in.a

manB§6eRL R eritcbttind AL S GRS eaL B Bra ypelic eplacement

mettRid 11§ evd Ilrﬁé@rrr@ﬁla\&@ﬁfémfméth@d dah@ehaataba@a ih %ﬂﬂélﬁi%qiefect exists is
correct| on the disc Hovvever once the data is

replaqe@omaea smradaza argadipengnedlefeets; sin wﬁoampm@ramacement

metr}qq:a Vél @E%Vﬁgaawﬁhaﬁgpg@cﬁgsesl efgggrg S?ﬁﬂs&rgatta area having

no défddis 8 wedl. Digital Versatile Disc (DVD) R a
hi gh-density wite once disc with a recording capacity

of several dozen GBs has been introduced. This type
of (ﬁ@ﬁ “Bﬁﬁr frPlacssgeisangd sgmtwr%a@ﬁ?@@n*sm@é@d& afies however,

I C
apr PSR e B S50 AU RAC O Bt A bESepecteaty
reconmmb@mrmfdordm rozin 3y petfalrhed Lisingver rérﬂwnaeodésmthod, In other
WO 2004/ 079730 PCT/ KR20?4/ 00041 Theref ore, a back

wordgp Hieseieniigpabinedr S06rt PRSI ”aefa}éﬂ@tm%ecaéim@abe applied to
write(dnd& dis@on which recording is allowed only once.  Specifically, the presence of

Bac

defects in a disc is generally detected by recording data on the disc and confirming
whether the data has been recorded correctly on the disc. However, once the data is
recorded on a write once disc, it is impossible to overwrite new data and manage

defects therein.

After the development of write once discs Compact Disc (CD)-R and Digital
Versatile Disc (DVD)-R, a high-density write once disc with a recording capacity of
several dozen GBs has been introduced. This type of disc can be used as a backup
disc since it is not expensive and allows random access that enables fast reading

operations. However, disc defect management is not available for write once discs.
1
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area where a defect exists) is detected during the
backup operation. Further, the backup operation is
w@edotoremedd when a systemis not frequently usePICT/BRQ004/000419
at night) when a system nmanager does not operate the
e
The%}%tl?ug]bopergtl on W | m%ytebédlalssggﬁﬁdnéu&é@h%gc%a&&%&“wsrea (ie. an
arcadefiect a v!efenteaasmé) ia detadied duueg thk vackwp dpemiroad Further the

Meanwhi addi t i onal ta wll not be rec

backip Qpera gp d)%B? ognee W(hien@ sys%mlﬁ N | rf:q‘gg,pﬁy use e g at night)
t pr
whoh BRI aNadS dodrnd PRI e yeliin LB cage, s more likely
that bhaet baclegoopedtion withdedliscontinued heicagseiasdefketive/area of a write once
. er gsed Cijo However, once the wite protect information

disc g detects recording is not further allowed, and,

t hus, possi ble disc defects cannot be managed. That

s, N’féd’ﬁﬁ\ﬂ]ll’éeQ\FPfe%'é'thlilc%é?@bta il RYESE rdbRdE@on AF&Rr@hble disc (i.e.,
the disc after recording of the wite pr ot ect

when ety daliai reproduation m&b@callomda\,gwmroé&cémf@anabon uferecorded on

d. I An
the Qi \ChEBER: e, PuREieBRMSRLAN St e e AR brgrea.
Howevél, 9fcedré fite ROREEMPSHMATRINNG Fe8tid P PESGH NG is not further allowed,
therefor. An aspect of the present invention also

and,ghgsi mn@eﬁm aefertsecannet bgrinanaged c Thieffiscsince recording is not

oy B B aff, e 36 ARG eRbng AP < PR BRREG it Fragon. disc

defedt rR@@GEitht SRS ednr bedderforiegl.t he recordi ng
operation to be perfornmed without interruption. An

aspect of the present invention also provides a disc

on which already-recorded wite protect information
Disctosnirg of Hrealmyedtiomnd a di sc def ect nmanagenent net hod

and apparatus therefor. 25 An aspect of the present

i nvem mepect cfthppossalt snaerdioggrovideb iachrid snceldisecand a disc

agenment is allowed even after recording of wite

defegp W@Qem%FWPP@@”daﬁﬂpaéa@ﬁS%eer@'f ect managenent

nmet hod and apparatus therefor. An aspect of the

pr es@rﬁ‘taspra QﬁtthQ ré’ée?ﬁ IrWr \flbﬂea?s@ vides 2RHit8 dtceWisc and a disc

def ect nagerre nmet h o app rat us that can
defechoasagenent ehé¢thbd landyapgfaratusdhat carethanage disoddfests e?en when a

. 2004/.079 PCT/ KR2004/ 000419 .. Addij t
disc SRR AR ER O g o f BRT TR Sheryanasiqwin tae FFGRINY operation to

be pbﬁoﬁﬂéa W,fhdulﬁﬁqtgﬁﬁﬁfd)rptl on which follows and, in part,
be obvious fromthe description, or nmay

An aspect of the present invention also provides a disc on which
already-recorded write protect information can be changed, and a disc defect

management method and apparatus therefor.

An aspect of the present invention also provides a disc on which disc defect
management is allowed even after recording of write protect information, and a disc

defect management method and apparatus therefor.

An aspect of the present invention also provides a disc, and a disc defect
management method and apparatus that can increase a reliability of data stored in a

disc.
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be | earned by practice of the invention. According to
an aspect of the present invention, a wite once disc
WO pde30 a 5 single record | ayer having, sequReit/KRRO0W/000419
a lead-in area, a data area, and a | ead-out area, a
ar e?&gnd the | eadS éﬁcﬁegbg\éﬁﬁtabétéé%%‘@ygﬁgéﬁgvéll Bége{ forth in partin
the demcaptomr mthich &llows ard, liepatt, wileb@bbvibes fiad the desedption, or may
b and értr)e Ieaqd-o{ area,.and a drive & disc information
e legrigd Py PIRCHceQt theaVeitiQhhe | ead-in area and the
| ead-out area, where information regarding |ocations
of t/RdERdiAGYo M S&iedt B HdTBidsBRAt iNdeAfich L L UPRE 6h¥e disc includes a
~ defect managenment information is recorded in t
single reraks layar Baviagi sequerdiallytaeadednpmrear § didd acea, and a Iead out area,

o el T o A1, o8 TRREP SR ot v

temurery @sfectiedina@ehivt les® Y 8t I8astdsieof tHERBaaARMEA @ha%he lead-out
and tenporary defect information and tenporary defe

areapand gedrive Sidiseinfarmalion aueiadn ahleast gse afdbederdtir aretawrd the

A TN N
and tinsoraryAdefectinighdgeneerittinRimation & redorddi@ irPfes@ie & disc

invention, a wite once disc has a first record |ayer
informajipAgreaclhgdanmnarary, defectinfprmatigneand tereperanadetect management

rnforﬁraltISﬁd\{vﬂH{hl rﬂfzﬁr@es%rvﬁe&m& ntﬂ%?r‘?r ﬂ hayg! g@@?’%é&)gig the temporary

er area, a are

defebiaadnagemeat aBea arﬁeﬁeﬁmormeﬁﬁnforﬁ’feﬁ@nl dnciterh®@ty defect
one of t Ieadln area, the | ead-out area, 20 and the

managﬁreﬁnb m%tl%rrﬂu%asﬁ pst eacordech Bytheelemparaly defest management
area ﬁr%srtecerrferpfn ﬁﬁ@edéfgéﬂngﬁa%@rﬁgﬁt aretéedthlﬁﬁjﬁr?#lzgﬁﬁﬁ?dé élfi‘?ﬁlsc.

outer area;
at |east one of the |lead-in area, the | ead-out area,
and Adcerding éo aapteer amec’eoﬁtbapnemryt ingeriteet, a write once disc has a

frst Pl AT BAYIRGns eSS S 1 A503 g5 e Ao, i legd-out area, a

I
socp s SERESh T o ATEBLa SREE e TORET B Bicac o

areanadetrotenanageroentaarearin aitdash oaeefltkas tead-ipcanede the lead-out area,
are r corded

and PR UEr B AR o R RanAGP L AT et SREI G Of the leadi

areadihd Iéﬁcﬁ-‘bfu't‘%réé)rhr{oeﬂ@ slitBPatdae ah@%r‘r%‘& dbc B’hﬁrmatron area in at
tenmporary defect information and tenporary

Ieastrmﬁacg‘ethedeadm aremtthefeddsout arear ded tha outer ateaywhére temporary

dero QALY % RaCSREhL PRnEHES el inchces crve

& discasfrtetdon naﬁehr%cﬁrdétﬁrn&h@'témpbl‘ﬁr?rd@éét%aﬁég%m@ﬂgarea temporary
recorded for every recording operation

defectioiproatios @ nddemaranadefecimanagement information, which are last
recorded in the temporary defect management area, are recorded in the defect

management area, for disc finalization, and information regarding the locations of the
temporary defect information and temporary defect management information is
recorded in the drive & disc information area.

According to an aspect of the invention, write protect information is further
recorded in the drive & disc information area and recorded for every recording

operation.
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According to an aspect of the invention, the drive &
disc information includes at |east one of the wite
wW@e@ieTd730 nf or mati on and test | ocation i nfor naPCDRR2004/000419

According to yet another aspect of the present

I nveRtdRa; f ' ' f i eg .

recor o Baingo T Aot of (T IRBhH SRS € Bl (pRIHARR noludes
at leabi che bf the weittoprdéettiinfoamdtivm aaddastdbcatiah ffomaatiordi ng

to an ith recording operation, as ith tenporary

defect informtion several tines in a . tenporary defect

manRANSAP At oMar ESHPEke! e RsPsr MY HTtis g meihiod of
mank8hg'@88de |iddl TRBRARGINfoRRAGSH rddHraimgR | i
_ ni ?hd?ienpoia;:}én%ef ect managgnrg%t |énf oF [gg{rlagﬁaél H@ﬁc@ﬁw data, which
is receitfiedrinraydatafared afendige msnording:to; an ithcecaliding operation, as ith

termfio . Blesf Brormiaial SrveraTone T a fmbaryy dlrediansdment area of
the dTBa38EHRIMg inflb@hamSH Rt Hwéha’@iﬁ’g? ith’eeitl&té’rhéérér?fdé'fé@f:hhi%ﬁnation as ith

area of the disc; repeating the recording the i
tempasapodeliegt mehegemeait dfermaten in bedetipaganhdefechmanagement area;

[ ef ect ement  information, an he. .
reco BR8P lfich Sdau RS is otlb8 e gl GeetEintormation and
the teRRRragfFebhinbfabsich fHifonatior EYrive 8l 488 itferfatdh area of the
subsequent recording operation, the tenporary defect

discj iepeattag thmrecandingrbe itbripeargrydisfect infosmatieag esnanding the ith

oL B BB P 7 G | RRARY earomg

locaiigtieor etldaghohte &hilefiegtasmgagrimesk i ghven tof édsh sdbsequent
for disc finalization. According to an aspect of the

recording RPetation; Hee ipppe@ry detast infomeatiane anddeertgmpgrary defect

. i nfar , . . . . .
men S8R AR BT R 4SR50 Beflc gerept fomatr
and temporaty deféet evdnagensgtieiormatibe inmatdedect rhhgagérent area of the
. tenporary, defect managenent information is recorded to
disc fordige #nadlizatieBst one of test |ocation information and
the wite protect information. According to still

anot orﬁﬁg% nHspdee oPIHRSRVE NN 87 hifthod flRGEY fbides recérding

and/or ~ reproduci ng apparatus includes a
writer grotediinfgfmetiai mgthendrive dalisa imbarnddiotedraaon or reads
25 data froma disc; and a controller that controls

t he recordi na/readi ni{ to recaqr ata in a dat :

ar oD T e TR0 8% HRb erSo & Releal Bianpderaattipfrmgtion, the
ith tenfiSoréf} defeRt ARG ehibritifforfation & RRoffed RIPRRIAYat least one of test

defect” informati 6n in a tenporary defect nmanagenent

locatigreinforneationeaidt tharwriteypratect infofmeatiani on f or managi ng
the tenmporary defect information as tenporary defect

man i, 0f ' [ h orary def.ect .
mandgenine 4 sffi S8R sfetlahe Mot VeRteEh agrerny andior

reprodi@ingl apgarditi sy ;cfuddsse rd ok @hgRbAGIRG UrMt theEASdbrds data on or reads
i nformation regarding | ocati ons of 'the tenporary

data demne @ dis¢iranchacrehobeidhaheontet therrgecording/reading unit to record data
in a data area of the disc and information regarding a defect in the data recorded in the

data area as temporary defect information in a temporary defect management area; to
record management information for managing the temporary defect information as
temporary defect management information in the temporary defect management area,
the management information further including drive & disc information; to record

information regarding locations of the temporary defect information and the temporary

4
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WO 2004/ 079730 PCT/ KR2004/ 000419 defect managenent
information in a drive & disc information area of the
waoele@a/o7es@ to record a | ast recorded tenporarRCHER2@/000419
informati on and tenporary defect nanagenent
defécﬂﬁﬁﬁ%‘eh%ht'lﬁfoﬁnaﬁéﬁ% a'&‘%%ﬂ%@tmﬁﬁ%tl@ﬁ drBs o‘?“th?disc and to
during disc finalization. According to an aspect
recorth@ lpaifesordat tenheorenhdefelct ewformnttomdamd térepérary defect management

nfoln Bl e ORERA e Rrterk 204 L P eifel e ReBltians
the recording/reading unit to record the tenporary

def e&tcordlimgabrat Aspedion thd mveRIB® tAECoREOREE controls the
managenment i nformation for each recording operation,

recosging @ﬁ@'ﬂ@l@l'fttﬁefuFtb@bmql‘@W@%\Qrﬁgcﬁqurmailoneo dhe drive & disc

ot R, Bty 558 PP ] R G v

informdtionnand the fe(hﬁp@’éqhdefé@t)fr@rmgeﬁ@ﬂ aforMatiotfaredach recording
Descr i t| on of the Draw ngs The above and/or ot her

opergéigBcald sﬁatrela\ﬁaﬂtre@@Irtg%relaﬁimqoueémeqom/am tesapesary defect
man QG A e ARl PR SRt TSl STt ARBL AR AE (8¢ protect
mfomaa‘tmne‘nceabb réderdagcoparativh.ng drawi ngs i n which: FIG
| is a block diagram of a recordi ng and/or reproducing
apparatus according to an enbodi nent of the present

I nvention; FIGs. 2A through 2D illustrate structures
Brieigpescription efdhe eWiNdS enmbodi ments of the present
invention; 20 FIG 3A illustrates a data structure of

t he Tesabavmand/on ofeEsaspeats emdadhrartBges of thel pregsent irsention will
sent .jnventio

f th
becdiip daorP AR el Mo ceadlbebrime S by festibing in getad
emb@difi'l‘?eﬁ\’@ftl"?ét"&\r Wih Bf&dance & f@%@ﬁﬂarﬂ%i GF%WQ?% WiEh:

area (TDMA), and defect managenent area

sheie) 118 biGek %oc%r% &Eﬁec\}ﬁ ghéf é? L%élH&taE)geFatus according

data structures
to ammangelireant dithelpresemteantantion], accordl ng to

n present invention; FlIGs. 5A and 5B
i WF'@% 52\@%*55&'“%@? stugtures ehRmlisthaserdingdogmbediments of
not performed, according to enbodi nents
the ﬂgggéﬁgﬂg%nsderﬁt invention; FIGs. 6A and 6B illustrate

daE I&5. Sty iliasteates aoﬂataammtmepfdim distc shavagienElds. 220through 2D
nformation, T ccordin nbodi nents of the

800059“89&9@“. e ,rr(}ﬁ-ptq:‘ﬁ P7esaN gijlJ’§’le|” PBs a data structure
of Fig, tBQTHGét%%S %ea%t%ll%ﬁ:lﬂ'b'mta' §8c Wi%ﬁ'—a Hhve RCGRE HBfmation area,

to an enbodi nent e present I nvent

a temporary defect management area (TDMA), and defect management areas (DMAs)
as shown in FIG. 3A;

FIGs. 4A through 4D illustrate data structures of a TDMA where disc defect
management has been performed, according to embodiments of the present invention;

FIGs. 5A and 5B illustrate data structures of a TDMA where disc defect
management is not performed, according to embodiments of the present invention;

FIGs. 6A and 6B illustrate data structures of temporary defect management
information TDDS #i according to embodiments of the present invention;

FIG. 7 illustrates a data structure of a temporary defect information TDFL #i

according to an embodiment of the present invention;

5
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5 WD 2004/ 079730 PCT/ KR2004/ 000419 FIGs. 8A and 8B
illustrate data structures of a drive & disc
WO ndoaonErsé on area according to enbodi ments of PETY&ER2004/000419
present invention; FIG 9 illustrates diagrans for
ex@b@ RiAShd SBQFlﬁt@e Efatéjét‘i*@cthf:bsaofuéaflvé’@t &séﬁrﬁ?rrﬁation area
and a spare area B according to an enbodi nent t he
accomlegémemm“nnnmof therireseidnvantiorndi agram i | l ustrati ng
a}_dg%f ﬁ@t I’t\r/q?tplsJ ?ﬂe’?@?ﬁmgsfgﬁt?%pl%{%qgea ?{ﬁ%%l%b@q cfﬁia ?nna user data area A
and é' Fb\?é BRILB é&%b?d@%wgh l@n%odiﬁ\eﬁw?ﬂpﬂfeaﬁbés@ﬁ{ fiention;
ormati on TDFL and TDFL #1 according t
erfﬂéﬁ;mﬂsata diagrame ilistrating anreftactive niserif@ daia area according to an

b stroitﬂ%as a data structure of information regarding
em ‘a%‘f% QO HB’GP Ot 6 an enbodi ment of the

PreEeent jiusieiés @Qﬁa é‘th@ﬁure%% tanhota c@f@&mnﬁ)rfﬂa@%hmﬁ #0 and

illustrati ngo di sc defect managenent net
an

TDFla#d cragiongjng embodimaniof dle prasept é’é’@lﬁlﬂohhvent i on;

e dentus Rl A RroCRte Re lnrRHiARH repartirdinEP boooraing to

an emmaﬂh@ﬁm)fmé prBSertrifg&ition; nvent i on. 15 Best node for
car%* out the I nvention Hereinafter, enbodi nents of

d3évand heBshowin avlowchart destating@ disc defent saaragement

etk Ritordinbile L APRIE e BFEHRTDEETREY
el FIEEHg A ddUgBehbw d lewehan diuseating & ¢isd eefedtheshagement
bel ow 20 in order to explain the present invention by

methogk aGqoraigatie anetherigjubediment of the peesgnbinyertignagr am of
a recording and/ or reproduci ng apparatus according to
an enbodi nent of the present invention. Referring to
Besthrh&de for ddreying eabthai Ingeatichl or r epr oduci ng appar at us
includes a recording/reading unit 1, a controller 2,
and HerBRIEMeY, embdditharits of BHengreseadinbentioh Will bé eeseMised in a
data on a disc 100, which is 25 an information storage
greates dlelai w&b seference  the aoepotanying drawings prhesein like reference

num%r%i{ Pettf% ﬁeﬂﬁ@regéﬁeﬂEQ%{réWgTﬁgbé}tﬂqWﬁgg graedéescribed below
in or@&cter diaiffthé peesart aiviatiodByerefdiingaomhe figlirss. 2

perforns di sc defect nmanagenent according to an

enbodi ment of the present invention and controls the
recondi hds ﬁ@é@ﬁ’ﬁ@'agfﬁm of agrgcprsing anduar rePradeciae apparatus

accoé@ﬁ@r’c%‘ﬁ' b85'|£r§é?’ﬁ of 5 elée%.%pt |er/th6§ ar ﬁ?‘f’éjrlrlﬂﬁ% ’Fléh‘F the

ontro uses a
recominme bndﬂiraepmdmemr@mdaramstlheludese r@6rdimg/reading unlt 1, a controller

2, and a memory 3. The recording/reading unit 1 records data on a disc 100, which is
an information storage medium according to an embodiment of the present invention
the recording/reading unit 1 also reads back the data from the disc 100 to verify the
accuracy of the recorded data. The controller 2 performs disc defect management
according to an embodiment of the present invention and controls the recording/reading
unit 1 to record write protect information on the disc 100. In this embodiment, the
controller 2 uses a verify-after-write method in which data is recorded on the disc 100 in
predetermined units of data and the accuracy of the recorded data is verified to detect if

an area of the disc 100 has a defect.
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predeterm ned units of data and the accuracy of the
recorded data is verified to detect if an area of the

waele®a/019060 has a defect. 6 WO 2004/ 079730 PCT/KR2004/000419
PCT/ KR2004/ 000419 Specifically, the controller 2

r ecogsse F\p/ iRt SARIEPS r8Eses 1R Bt Bh%Re Qifcfsc 100.in units of

recordlng operations, and verifies the recor
recoging qlo@raitmr@ctandrveamﬁeatlm redosded siser Ao ﬁordeftbctcdm area of the disc
he controller 2 cr

of
100 B BBt harealiers e sfles Gpafasdnarition that
mdldé#rt]é§1atdb%ltﬁfhf &Che aﬁ‘éé’ withah8 e éhﬁ%ttcﬁ@s'tﬁe %Fegaceg‘ﬂgogrﬂation in the

menory 3. Wien the stored information reac
memargdet é/r\/menéhe staredtinformatior seachds & pretiatenningd arheunt, the

con 2 Sk LB A P 5o e L RSl ¥on e i

100. deﬁ eQisgravin et pstfort fite @@ﬁtdefi’ééterhaﬁa@&ﬁ@hﬂf’the %Bhtfoﬂﬂez records
nporary defect managenent informati on(vvh

0”'Yé*>‘®l%mﬁ@@rbéﬂemt ne@nagemeenti istormadionvhicie mélt helexplaimed below) on
the &l&g%gl ng operation is an operation unit determ ned
according to a user's intention or is a recording
work to be perforned. According to the shown

embasieneally, the recordiigeperationid an opedhtic @it defir@ffsPaccording to
in which the disc 100 is | oaded into the recordin

a usghg) Mgt PbisLR reRPrdipp averkde bedegriomed. eo‘b@%@mgﬁoghe shown
embgaﬁﬁerﬁog re@&gl O(igﬁer‘e'tlé ind0atks 4 8116 lnﬂ &11 c?ﬁgteh(ﬁ%c 100 is loaded

recor re ro uci ng appara
into thecmcdrdlgg apelr‘catrepmdudatgaapmaramsodétﬂilsar@dokcﬁfd én €tk disc 100, and
c{; ?é Onc eneral the data is recorded and
the P& Lgitram dasste lag@andéergierErdusing @ﬁpewtue During the

recoRﬁrﬁ%bP@P&t H%té féj'ec&%%'df oaver‘?ffed"éf '55?2@ eﬁe{al the data is

arily’'store npor ary
recoided arhrévenﬁmi yeBraHimes.er Defetct Ilrﬁoundﬁmrstwmdhtlélabtdiﬂi@d using the

verify BB WS B3RO Rds o maP B aI el 56 (06 pperATY pdalinformation i
the rh&fBPy BN Rldweve? @%Rﬁﬂ'e?st?f)d ttﬁ‘ﬁhthﬁ‘fge&' oMbefiof ﬁéﬁ%e

presses the eject button (not e recor
otheewige clefined pandioc thej thepdateadess hot m)eedato be veaﬁedleevdnel times in all
after recording of data or when a recording

aspe ft%\eO vent
pg’t?e? JRVS'YUYBt herwi se to end, the controller 2
expects a recording operation to be term nated. Next,

t he \QRBhH 0ldATpréssradia djib@ HuMapl (Mt SHBWELSWHQW%CBFHTPQ ¥nd/or

3, 25 provides the read’i nformation
reprqcb@mgjan@arrawdinrrgdehtq remoenihecadiac rO0saftengecording of data or when a

oo EDHAPGH SR b e BSRIAUATY k585t reggring operation

to bectepniiaied. | Negt, the BHRFETRY I20RaEIRE fhdEMAten FRMPMHAMEmory 3,
defect information and the tenporary def ect

providgs e fead infameatian fodhe ragerdingiraading upit 3t asd controls the
recor‘dq{é?FéE?)tlﬁé’Unﬁﬁeto record the read information on the disc 100. Further, as will

be explained later, information regarding the temporary defect information and the
temporary defect management information, and the write protect information are

recorded in a drive & disc information area of the disc 100.

When the recording of data is completed (i.e., additional data will not be
recorded on the disc 100 and the disc 100 needs to be finalized), the controller 2

controls the recording/reading unit 1 to rewrite the recorded temporary defect
7
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recorded in a drive & disc information area of the
di sc 100. 30 Wien the recording of data is conpleted

W@ p0og/0797a@di ti onal data will not be recorded PCI/KR2004/000419
di sc 100 and the disc 100 needs to be finalized), the

inforfftfonAnelerpor@?) HERIE nﬁé?‘%g'éﬁ?éﬁt%f‘@)@h%@é%ﬁ‘ g chéi%%%ggement

rewite the recorded tenporary defect
areafOMAR2Dt diec4 09 as ddfechmianegement irdoponatiory. def ect
managenent information in a defect nmanagenent area

isc 100 as e n ment . : ,
ot il febodlifans e Rty 2 /AR TS Froasringfregding unit 1 to
readdpforinalisntrbgardae® B TECt IR &k BataRicorded i tHeS®fla area, as temporary
information regarding a defect in the data recorded 1n

defeghiafergtadion feam ateropongsy defgct mansementrerea (RDMAY) dfrtbendisc 100.

The SobEaR Rty L PRSP b Sh ot
informetiondongianegiiigtheltehipokatyd éfeadinfemaarRimesy temporary defect

i nformation for panaging the tenporary defect
manageBerhinfemation Eapungr \DMérafdhe drmaé@neﬁhe read management
. o inf. i . .t herdi h
ior AR08 A2 U TR nBloh o1t Bty 2 She

recordifigredting onitThie eadtinfrinatiod regaidirg Bchitiéns 6f the temporary defect
) recording/reading unit | to read information regarding °
mform@aﬂi%}ﬁigthéftemp@r@@rﬁﬁf%frryaaeg@@@nt Inipwhatan Hamaadischk drive

- § g 1:Af j . ' .

iork SRR o A Bl RO fr 6 PRS0 BRI, oy raizec, ne
contiolier 2 @patrotsathetrieeodiing/rediing anktiinal readd lasheecorded temporary

cantroller 2 controls the recording/reading unit | to
defe?*éﬁ@%‘%“&@taﬂde% J%%é%cqréﬁgé‘?@wraw%é%@t MARdgeRENbferAwption from

a defect ﬁ?atnarg%ﬁ%rﬂ%%é i%)gthgﬁfs%qO&a%%%oll%rﬁlfo sentrols the

i nformation from fect nmanage ar ea
recondireg/ciasting 00it 1Tloeread miritelpretecRindbraoationand kestideation information

recar.di ng/,r eadi n nit 1 to read wite protect
fromthg gf'?‘rﬁ& discy Qr'%@ﬁ‘?n'l ocation information fromthe
drive & disc information. FIGs. 2A through 2D

|11 poCEaLA tisoUYRIAD ABsPhte fudids FRe Uisdd 68 ofFIG. 1 according to
accordi n?tto enbodi ments of the present 1nvention.

embgqimentsof theugiesantiaventietet & IG. 2Adlgstraios imdetaig disc2®0 having a

recoSE9 A0 B Sl ket M B “Eiel 2 B 8o s aeB%h o, a et
area) &ftlatedd-aucareal Mhd 1888-ih Bred RAokStelaR %trﬁﬂnbf‘f)éﬂ of M¥hisc 100,
art of the disc 100, and the lead-out area Is

p ) . h
and thgdgade@ut aremisdacatedpaen after part of $re di36.10thd headada area is

[ . b he | ead-in area.and.t he ~
presiToBon BHEREL N FEUE hdderfRlt aEafd iEiiidetint a user data
area and aspgreraredl Fhe usBEdaBeiredas anadrea witeraisi 8ataMdse8orded. The

user data is recorded. The 25 spare area is a

spare giRaisehisilacareant gieadouaaserdate aieechadng aglefedebadiserves to

. f I in:the cprdjn
comiFHE2RET0 2Pick i FHTRERFANG pl9é oBe' Bie Uil o TBE I IHspare area
is used for the disc defect management according to an aspect of the present invention
such that, when a defect exists in data recorded in the user data area, the data is

recorded again in the spare area.

A data structure of the disc 100 shown in FIG. 2B is the same as that of the
disc 100 of FIG. 2A except that a data area includes two spare areas. Therefore, a

description of each area shown in FIG. 2B will be omitted. In FIG. 2B, the spare areas
8
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Is used for the disc defect managenent according to an
aspect of the present invention such that, when a

wa@ledognt97exi sts in data recorded in the user daPGEI/EKR2@4/000419
the data is recorded again in the spare area. 30 A

o BEABEAFHBS B b o 556 4 7B S BB oo

areadisétvemhetheilgad-ilared sod srpuscradatasared it b eefarredl to as an inner
descri tlon of each area shown in FIG 2B will be

Spar@rﬁreraean the spate aga hatwesp dhe useedatagargp arsbihedeas-auit area will
be rgg/elaﬁg%‘%r@ ggﬁ%ﬁaﬁﬁreic%%e r fthseuﬁbgr%zo&é tﬁen%ther spare
user data area. | e

own €

area@rm betsed antfer daelde dispased naaceasl“@thesdrardﬂrteanaeeand outer
be referred to as an inner spare area, and the
areasequrtgeél,sgg BBt &@n t he user data area and the | ead- out

area will be referred to as an outer spare area.

Hoveyes, ¢ musﬁat\é@dae@%&%@ nmog fiisPahd SRRbAd $eéér%6!§yér.§mo and L1

be used and/or can di sposed” I n areas other than't
(a doulplerreaord leueredrsc)arTélasfrref reched layer Labhas aread-iFa@a, :aCdata area,
trates a di

and :alglﬁf’rgr rsasafyentia tl P%g{‘e?ﬂvfégr?ret}glgprgﬁer% (S)ﬁﬁgegﬁirs ecorgl layer LO to

the d‘nht(eﬁgaﬁecméi) kigey 8Bcditel F@e%rarémchl WasPag dutér SB8haadalRarea, and a
n outer area sequentially formed fromthe inner

Ieadp@uttareﬁ sengeniialit formedftom zﬂyeaout_eopte@t ofdhersecondaecord layer L1 to

the BAgE pafl Glnutd s SPQresBRE et BSES shlu B I Pavdny 28. the

leadf-élit'ﬁ?@a is prsehe irPteeihnBapart of tH@QrséelfD@f@\‘ Fl@QBd |'IEhéQﬁs the disc
to the inner part. Unlike the single recor

100 @r EtG. 2hoan anoppasite trzackatvﬁihZQTPc He Whleradatmrs rac@r@%dsetartmg from

the I%ﬁafs A aie E@hgﬁr@gp @zf‘%\%e omr%ggj ﬁg? g %so%]c&or%%urng from the

outel P64 oPHesddaRa) recbravziyeh | dad #siisad-e0pafRd A 8pdrdedrea is allotted
from15 the |ead-in area of the first record | ayer LO

to eagfnat theiresoslipyersask@andid - continuing fromthe outer
area of the second record layer L1 to its |ead-out

[y o SR PRIGURE BPYle 1B 8D sRBwrl iR FIRF PR theSalBERS that of the
discsitover FlG. ECGex2épt that the firateecasd tdy@r LOfanmme sbcomdlr@Bord layer L1

of FIG, 2C, except that the fir rec er LO and
each Rathesdnslide apeter|spaes are sueh @fﬁ inFludggdour spare

are ”ﬁ*h@?éfoﬁeo%f&e&!rﬁﬂ%ﬁ%% EH%bar@gré%l wil Blé)gnrltg%ﬂ gggeﬁ The spare

our “spareé “ar eas ere ore escription
areasrm‘ea‘oamedt atihd sides afithé adethadata.arghe of fre first andascaneé record

sides of the user data areas t he
layers LaEnad s da R Gaeigrue: s, Srare randoiBeent fp pRiwrer part of the
| f |
P o B S BEI30s IUEAN 100l 05 PR oo
outeaipasaisofdhe diste1@pailkbarefasreddp sasenttet spane areas. |f necessary, a
portion of the user data area may be used as another spare area. The location and

numbers of the spare area are not limited to the above description.

FIG. 3A illustrates structures of the disc 100 of FIGS. 2A through 2D, according
to an embodiment of the present invention. Referring to FIG. 3A, if the disc 100 is a
single record layer disc 100 shown in FIGS. 2A and 2B, a drive & disc information area,
a DMA, and a temporary DMA (TDMA) are present in at least one of the lead-in area

and the lead-out area of the disc 100. If the disc 100 is a double record layer disc 100
9
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25 outer part of the disc 100 will be referred to as
outer spare areas. |If necessary, a portion of the

waQs@r/0tas@a area nmay be used as anot her spare aPEBKRI08/000419
| ocati on and nunbers of the spare area are not

ShO\Aéli't 'r.ﬁuréﬁsr'te%bo @ %}?O%I scﬁl%o%ldﬁ%d lﬁfb{g:altgﬂ %ﬁab hletﬁg%@ta%% the TDMA

are @resentinray Ieasi ome afrthe deaebqirt am‘a,ttﬂimlqmdeslelrmeanaamm@nuter area,
Ref | A if th [ 1 [ i ngl
and pged‘g{,ag)lf gpelln tgpf%a(i-gbal %\pﬁ { hdé v o&ﬁggﬁwﬁ%@sérgqogated in the
i r r
mne%?mt‘{(%{_ @h@b%gﬂ g@)f ?éé%}dtl@@lxaaﬁ%iweea\@tr [?l(\)’?r% urﬂy?tﬁgﬁlﬁgﬁé{h@ dtive & disc
inforaradian axad olahebd e’m@rwwle lacatadon othner atipectslOOthelihverton.

disc 100 is a double record layer disc 100 9 WO

R RO R
drive heedT RV whtcami/8p Rt berdtioh R retRnYeghfng %adllsd: fe.g., whether

area, the | ead-out area, and the outer area,
the q1$<tef8ea aivigle egoerd teyer dlisceer dnublleeracarwlavhediseh@r@hmformatlon

.ea, ' aelc inner part of th i SC .
ro0afifia MEaith 8 4R lebe Bhor LRI B R 38 partcter,
the disd Wo&ﬁi@psﬁedlﬁés)d|€§Ule®ébt&ﬁ@¢ag@ﬁemeaﬁdﬁ@ihgﬂt§%m aspect of the

| ocated in other aspects of the i1nvention. In

presgpi ingewtien.s d-errinsiangei the dise informatien may ln@luded@wtlon information

regahﬂﬁgrt éb%ﬁ/ g%?’@cftiﬂf\@gmng [o} ﬁ\h?ﬁ%ﬁﬁ)@?%r&o%efg?t%abgg%[ﬁg/n? nformation,

and ’Mﬁvhw protét itfosdation.a Blbm@lver litei§ eind ekt ed tﬁbt&‘ﬁe@rlv@ & disc
doubl e record | a%(er di sc¢) and i nformation regar di ng

inforgatigaaareasogtd inc a@l@l%@ﬁ@ﬂﬁ@@@f@la@l fodheidriverss disc
mforﬁ{a?l ohest ed. In particular, to the disc information
peC|f| es di sc defect rmnagemsnt according to an
aspect of the present invention. For instance, the
di sdnigeheraipthieddVidein ciudek tdfermatian ir@latuhglt@mandgmg disc defects in

the digf 360! naHsGAHOHIENGN BIHASSURE SIRRUTBHRS e A PRblasisc defect
man%&éﬂeﬁﬁtth?rﬂeodﬂe V&Ssméﬁ of 8 | ncﬁﬁrﬁ%gj%tﬁ&e?%bf’ﬁanagement

di sc infornmati area cou ona
is perfofmedtedriret, ared ﬁteeplosslbom haddidevef &spasacare]a_s In the TDMA,
mforp%tlgpﬁ%ér?%%ﬁggfeﬁ%daIl% Eec‘(%@lg\%g c?r‘eI I nf géﬁhé’ [l]nformation

rega%ﬁ@ didtf QErEBEs iRAIULBS kI8 Rvé RBEdisE WSFrHéﬁorPg et hgedh&fFmation

for disc defect nmanagenment, the recording
regapd)sg thelocation of dwa tastboearand dine wnih@prcéectdefcnrmatlon)
managenent is performed or not, and the position and

[ f . he T 20 infor '
7 eodp denGrarEheai€hies o Pdedraling &rshaRrigieating apparatus
suchfagwﬂat éﬁbWﬂﬂn FIBe1 ) theQippiraeR reb88aat ﬂ@mdé sdadipf &ebsand a
i ncl udes the drlve&dlscmformatlon( t he

leadiout eremef tie disedaPdP siptemeine heut icomabage s disst 100 aad record data
on of”‘Pedaot ggtavﬂér%efh@ H?st e‘FdO. l—%v%v@,t if We) amount of data recorded in the

lead-in area and/or the lead-out area increases, a longer time is spent on preparing the
recording or reproducing of data after the loading of the disc 100. To solve this
problem, an aspect of the present invention uses temporary defect management
information and temporary defect information that are to be recorded in the TDMA. The
TDMA is allotted to the lead-in area and/or the lead-out area of a disc, being separated

from the DMA. That is, when additional data will not be recorded on the disc (i.e., disc
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In general, when the disc 100 is |oaded into a
recordi ng/ readi ng apparatus such as that shown in

W0O-2@@4/01973¢ he apparatus reads data from a | ead- PCT/KR2@4/000419
and a 25 | ead-out area of the disc 100 to determ ne

inal%gp'oﬁ? Fgraﬁﬂfi\%% wﬁ%gﬁ% é&é%ﬂﬁgéfgﬁfﬁfﬂﬂ%t fon u%rfb aéfer&??r‘fjanagement
inforfreationcse r‘eﬁoitde@ inltk@®VA, tnsceraidihgthée h@cdrﬂﬁ‘@f@aﬁlr@” apPparatus to
i ncreases, 3er time i s spent. on preparin

read, ¥y the I?@t f@cqrég @@tﬁﬁt@afﬁgeda%t lafqrt%}at'pﬁérqrag@e RMB
Accérﬁﬁwﬁg@y gﬁ)%gmblTé)toSé?ééé?ertalﬂé alscqﬁi‘ﬂm on2" Fflﬁﬁ%‘ftsﬁé %éedefect

present entlon uses tenporary ect nmanagenmen
manbgémemnainfonnahm tsamporcmdymdaebhucahty lmf areas, it rélmlltwoéinformation

.be recorded in the TDVA. The TDVA is allotted to

can pReNGred8ac¥n area and/ or the |ead-out area of a disc,

bei ng separated fromthe DVMA. That is, when

addi d

oA 18 Hddst P InDRLEAPHNION 1 BSidetmanagement
inforfratiaini, free Ionatmns infequatieuygganding theltemporay aedect idisireation and the

temécﬁ%& gaftgicf %ﬁﬁge%%& |qfﬂﬁggﬁcﬁb %@qﬂrf‘ét%r;% ec?ri]n%Fr%ation are
recof®SPinhBH rivead ikt iARRAAToHSares. A@é‘é‘rdﬂﬁpy th8 @e&&@Dm/readmg
recorded defect managenent informati romt

appasetisy rzﬁadgltpe locatios iplesaiaipe fiosn dee drive & disdinformation area, and

n|t lizatio t her. si. t he de ect nmana nt ..
can {rtrbtot EEke s e, QA dte rAER s it frctead IBERRS HESmation.
That'is! natdisé bt maHRjeféntVan Samdre ém&éﬁﬂﬁﬁéformed based on the
Accor di ng to an aspect of the present invention, the

locatieri edermalieiyenent i nformation, the |ocation
information regarding the tenporary defect information

and A0g thteedmférQr&scqﬁfﬁm%tlgﬂgﬁ%mﬂé Idd%\ftighg}gfgirlﬁl%tiPﬁgggarding the

the 'wite protect orma are | recor

test drdavanchtitt @eite pfdiécl:t&hfdbmaabﬂ)ats récoriedi inghy teberary defect
recordi ng/ r eadi ngl_ foar atus reads the |l ocation )
manpge@enhintermatienm heselgrevaven ifagtise drive daes oat ageass the drive &

disc grﬁg{rnﬁ r eaﬂe%f S B6RG rﬁwgﬁo%ﬂh‘g trh%ptbgi %reggﬁ‘ﬁdjthe write

ocatl on |1 n

prot@t&merormaaoa@enmu olstainedlefronarthe eééiporapidefectanfinagaEdent area.
n the Ilogcation information. 15 Al the drive
Incluglqn 9@ eriest 'ﬁﬁﬁtl%lr(fﬁ)rﬁ’&?w IRéP hsciErmRATanyfefeshmasagement

mforhﬁ?i%rndéﬁ%lé SUICREfﬁHn?j @lga ?Bﬁiﬂ%% HEE& IB&é’ﬁéﬁfhformatlon

ormation) 1s record e tenporary
managenent information. Therefore, even if a disc
dri Ve tdesbowoaterabediswentheinde dise defed menagémenatsi pﬂerformed using

area, the location information r ardi t he
the IRca" Ferlagpmear mstied: dhe AR p ity b oEmalin iiciugs Piormation
lndlcfa"tlﬁ d pSsifi &Fﬁpéﬁra}‘eéj ef ﬂ‘ﬁat d.%ﬂ@@emmg é'b%?ect?a(hd information

usion of the test location information into the

lndldaangm positiaiebtan anemafthesdisc 100 that is replacement for the area having
the defect. More preferably, the temporary defect information further includes
information indicating whether the defect occurs in a single defect blocks or continuous
defect blocks. The temporary defect management information is used to manage the
temporary defect information and includes information indicating the position of the disc
100 where the temporary defect information is recorded. More preferably, the
temporary defect management information further includes the location information

regarding the test area and the write protect information. Detailed data structures of
11
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i nformati on enabl es quick finding of a pointer to the
test location information. In the shown enbodi nent,

w@emee7dsesc def ect managenent is performed usi POI/KRR@4/000419
I i near replacenent method, the tenporary defect

the (O ot R APl WGP RBaement information

will lEnexplainednsglown 25 i ndicating a position of an area of
the disc 100 that is replacenent for the area having

| nf d S SORVFTRBR ML Dem RS GREF DATar AR anstemporary
defedh@idhafehiimt ggpﬁrﬁ!ati@@ G Fadofdéd 8V &G thind %Jrgcg#a P QMg peration

cont 1 nlous ect bl ocks. The tenporary ect
endsrariadeedMMAnfharetre cinfargalise degardimmagtefette which occurs in data

t rary defect informatjon and includes informtion
recoldit SURHd (P RRENpebTr AU B9 TE TP UBSy RS RGrbriesement area
are reBBRIIPEY téiﬁp:_)&%\try dBfet IRFbHAAtdrS#0 e C HfdRfatidW Feyarding a defect,

referably, the "~ tenporary defect managenent

WhiCErﬁC@Ufﬁah daiafreconsied durinogueesrding opetationdfl i arfdinfrrmation regarding

o RO S R s M DS BRI . ot
inforAfibhGéP Vr%aﬁﬁzg R4 DinfdiMeatic O 1 Y. . defre€drded as

information and the tenporary defect managenent N
temparaet defecbmanagemené infepnalione#0é1 ow. inithetTH¥V&hoWihen additional

data R0} BB Jeoqtipl b MR ARBLA i iben ARl Toab ot Migh tpppooro
addiByed| Walta tRerehie(.ed theeRitd hsad9rebatfinalzed), lmpdraingefect
TDVA, therefore, information regarding a defect, which

informationgerardest in the iemaetan defery infopprtion grepandithe termporary defect
manrgggrﬂeﬁfegffg@ﬁ%tg%p FeRPPaEH POthR téﬁﬁpﬁ%’f@ﬁ%éﬁagé‘h@nt information

cor orary defect |

arealaregewetieano tieg@MANg a defect, which occurs in data
recorded during recordi ng operation #1, and
i nformati on regarding #ace nt area are recorded

. a [
as t'@%%EQPW”ﬁ?@%Q’m%Wo?'ng eEhiniarmat(gn ¢repaingg in previously
A 3 | o .

ocol RN BecTRhARL AU 9, 1910 (e R i
tempaapg@sfent inforhuativat #ion THQOS, itk easy. to findlize ti®klisc Wkjust by reading

addi.tional data cannqgt be recorded in the data area .
defef InjgaRIon RERAAEAIN ArstiPehTdes teBiaTary defart njparation # and

B . na I . .
YRRy ol S AaSEt O DHAT il s
underetpodrthat/ thicteaporary defeat infornmtion #impedhwottiecinde ailyprior defect

. . defect. 1s nanage t .information recorded in the
'”formlﬁar'ﬁn‘@ %@P@%téﬁgﬁé@\équ'ﬁ’ﬂi nformation area are

rewritten to the DVA. In the shown enbodi ment, all

def agtthé @E9& BREI HiGh-elentidy ArRe 10D Wit restding E8SaNesF several

tenporary defect Information #0, #1, #2,..., #-17is
dozemgrafdeBs suah gisreeBlu-Ray disc or an Advance Optical Disc (AOD), it is desirable
that a cluster is allocated to an area in which the temporary defect management
information #i is recorded and four to eight clusters are allocated to an area in which
temporary defect information #i is recorded. This is because it is preferable to record
new information in units of clusters to update information when a minimum physical unit
of record is a cluster, although the amount of temporary defect information #:i is just
several KBs. While not required in all aspecits, a total amount of defects allowed in a

disc is preferably about 5 % of the disc recording capacity. For instance, about four to
12
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tenporary defect information #i. Thus, it is easy to
finalize the disc 100 just by reading 20 defect

WO ndoaomEse on contained in a | ast recorded tenpPCEKR2004/000419
defect information #i and rewiting the read

eight @UP@?@%%%E&JS({?%@ dt‘ {}freg{)%rﬁ’éb n‘gyo('rigfre%p@g%tldﬂoﬂe}5853|denng that

mform@ftlonrregammgte d"efedt leaibounelbm lah gpnd thie sleé eée cluster is 64 KBs.
roation spects of the inventjon.

HOW%%% s %\”%@@Fﬁ%%tﬁﬁdﬁi%@l ReGRIA%TSL rCH%%FQQOfﬁ@nQ “capacity can be
f I Wi
usecFABRFAMY 18Il ehd taoft ﬁwaFne% ﬁé‘&?‘ n? b8 (ELBRln clusters
in allt deptects cﬁhhletlevemm)ral I ocat ed to an area in vvh| ch the
tenporary defect nmanagenent inforrrati on #i is

. e ey ateenite bR crnealse Be heimiret o g emgorary defect

inforirR&iBh 48 Gnd kA TempoPSGaIETECH %ahégé}héﬁ?ifn?&ln@aﬂdh £ECYHen a defect is
new i nformation in units of cluSters to update

detepﬁ@ﬁorrrfemm@fnomm\vr@ednmamﬁe@nwwec@sc dA0thasngé defecirrday be either
reCOi’(f%da p%gﬁ?%r%r%regllism%g}e Itrgege{;gfenglggtegg%fntt eqﬁgag LY re%%fraeecc} in an area
adjaéerﬁubrtﬁéiﬂUMAldsurfgsmecgl@ iy fePladengémunbtteld. def ect s
allowed in a disc is preferably about 5 % of the disc
recordi ng capacity. For instance, about four to 12 WO

20041 BT FBOWPEMhFioRNtdbesIYe &igstintarmeationsaraaand the TDMA are
separrgt‘gzue\rr 39 t Plo(@%? qt s U né?kbéﬂ?ﬁétetﬁe(%rgggw #J%E?r#r:lesd as a single

consli erlng t egar

areaabOutheBlatet easé cmpaﬁrmi thdrerise ediet lrﬁoﬂhaﬁére(e PS thé location
KBs. However, it Is understand that additiona

mforg@tl@@ﬁeggggng)fheﬂeﬁ area: 8nd thRywetpawatest infsmadion)suich needs to be

upa e & bl PR eRr A Roralfh Ao aF L 1 R gement

inforhratient i on. The verify-after-wite nmethod can al so be
performed on the tenporary defect information #i and

t he r.ar ef ect .managenment i nfornati on #i . Wen. a
ot 616" BE Rinkieiss Scath RUFTAES PbING Lo5: OV Airive EAISS
mforFH‘atubH rQé S& TWAhéﬁd BMAs ‘é@fs‘?lBWnnfﬁM:I@eS?\' t 'P?éferri:ng o FIG. 3B, two

ecor in a spare area using the linear repla
DMAseDWéI 1 emd D%‘bfzdate formad tarircretse dhl aamrstness ohdeféEVA
nent,. net ho

th h .
manggeBanhileTaRl. B HERet FTGRN: U ctel heaibdSolatd Mipamation.
FIG. @@%@%ﬁom@e&)@n@é@raﬂf ééfect H'Féﬁ%béfnedttareé TOMA! étté’é?cdarea Test in

that the areas nmay be fornmed asS a si ngl ar ea.
which ate@@dlrtgae@jdl‘aorpmof dath arkeneasured garmid ecdrmefandetscmea Druve and
thel |on r onre arding the test. .
DiscyFafnalier Thb R b8 etk 8IS HicEm Ao an S CHtHPS Rriaiigh is ocated
besndé’abﬁ;ﬁb’? avdsl sluedr Qﬁbeéﬁﬂj@ﬂﬁcbmmDNﬁC@r deekrdrof &8 kvRSr 2Manld Buffer 3

the tenporary defect nmanagenent information.
are areas acting as buffers that indicate borders of the respective areas. Adisc 100

according to embodiments of the present invention may include a plurality of the drive &

disc information areas.

FIGs. 4A through 4D illustrate data structures of a TDMA where disc defect
management has been performed, according to embodiments of the present invention.
Referring to FIG. 4A, the TDMA is logically divided into a temporary defect information
area and a temporary defect management information area. In the temporary defect
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FIG 3B illustrates a data structure of the disc 100

wth a drive & disc information area, a TDVA, and
wrigoag3shown in FIG 3A Referring to FIG 3BCT/KR004/000419

DMAs, DMA 1 and DVA 2, are forned to increase the

inforh?%ﬁﬂ)‘?ﬁt é]‘%ﬁste%n%@%bﬁaéfe%(? nﬁﬁ@ﬁ%ﬂ‘fﬁ;bﬂ'ﬂd} FT'B%L g’r TTQFE #2, .

ect 1 nfor and rotect I-on.

seqd-'érfﬁallgs Feadrded startiag drone arstarioy trdaeé@at tonmnagla@entj sucrathat the
TDVA, test area Test in which recorgq ng cond|t| ons
phywal@aﬂ%@laa adesassase thetampogydefertdnipraatigndacieasgelhe
&
oy BLBEL IR ARSI PEL MR AT 45, diS fopeatedly recorded
seveadiftiraes & eeréndd e Dbosticds df iefolMatidNALIN Butitelar, FIG. 4A

llusigaige ol WerRanoloTeRLN I SERD UoF hROAS sy da the
temﬂ&gry G50t Hihe F&WP@P@@ gﬂ%ar ttl'i‘@té’rﬁﬁé?d?g deRY&ha®iyement

nclude a ive &
mform*a‘tmnrf’éiDDSr#(aerB@S #1, C@)D&/#Zl; hr. ang hegentidllysecardeddstading from
es of_.a TDVA where dj sc defect

d
the el Ui B dae EEUHEoTeG! Grpgdrment oM diay 1D0S %0, TDDS
#1, MC?‘FBWS #@%@ﬂ’éb@@nd 1S th@nfpdraRgdéect in%rrﬁ‘é’ﬂoﬁ TOFIRATDFL #1,

I's logically Ided into a ternporary def
and Tﬁlﬁbr#ﬁa,trespedwew and a tenporary defect rmnagemsnt
information area. In the tenporary defect 13 WD

2T I IR s e

into #%emporarfdRfeStaaferMatiohlares aparaRmsdran déﬂ@ch hfdﬁa@ement
start of 'the area toward the end, such that the

inforprationcarieaoHosyrt dhe saarereassolgrECoiing ifponalign aes Bet the same.

Mort Rp5 e holh HBRERFETarngieg FBFRIgRoN AEA e fpmporary defect

inforfRRA FOFY #oeqrmewh SBEVERal.. bfe@squentialg E‘@@ﬁﬁeﬂhﬁartlng from the
robustness of information. In particul ar, FIG

end pf thesaniegt teward ghn Giaﬁbsq%thﬁéW@oP%YS}Cai@F@Eﬁ'%'rﬁdﬁrﬁﬁ%@%ﬂf the
tem F?#EIE}’ ﬁ%fect ﬁ?%?ahdr{‘%%&?gsé "Qf?ﬁl?drr&f ﬁ"n%f t%?ﬁ gﬁggfé%mnformatlon

tion area nmporary def ect nag

TDFLR0Q MIDERL #n, TIDES#20. .. TkPetedf E¥dréied severattimes to increase the
sequent i aIIy recorded starti n%‘afrqm the start of the
robuginass ofHefofraatienar | pattisdlar fdFadBritistrates se¢ridinentheterporary

defe%pranrR%?tlotnoTlﬁﬂ’L #?‘ﬂs g{r%nggt ﬁﬁ ﬁﬁ#%ﬁﬁﬁ%?}gq%ﬁ& &i‘anagaer%ent information

ect

areaT%fhpé‘-t%ry demmam&j@nerﬂaﬁMmatigan@% @0, TBDS etpa DB #2, ... are
to FIG 4A, the TDMVA is also | caIIyd|V|ded intg a
sequestighy secPrded @&qrtmaffr&mrﬁtq ond 8 ﬂl@ Aed- dhedrphosgty defect

mangggﬁ%t WB@‘? e Qé‘%fﬁpb'soﬁﬂ alRPTDOAMEY %bﬁrefsggrr}% to the defect |

séquences ormat’ion are not t
inforbsatidmr EDBp &0i, TD¢d #1,, andleDﬁE #2e ngEpeatiyelgef ect
informati on area, the tenporary defect

Referring to FIG. 4C, corresponding temporary defect information and
temporary defect management information are recorded as pairs of information in the
TDMA. More specifically, the temporary management information TDMA #0, TDMA #1,

.. are sequentially recorded starting from the start of the TDMA such that the physical
or logical addresses of the temporary management information increase. The
temporary management information TDMA #0 contains a pair of corresponding
temporary defect management TDDS #0 and temporary defect information TDFL #0,
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informati on TDFL #0, TDFL #1, TDFL #2, ... are
sequentially recorded starting fromthe end of the

wae@aorowerd the start such that the physical BCT/KR2004/000419
| ogi cal addresses of the tenporary defect information

and {EpG3RF maeen ol ane s TERAG, ELERG 4 AP REEoHEEponding
temERUBS @dfeti ﬁ%ﬁa@@mm irfegRatiste TRDS #b lmt:lrt@ﬁfpd?éry defect information
i nf or mat i on. éﬁgrtlcular FIG 4B | ustr at

TDFL#&oﬁbeﬁgm%aw @etdnﬁprmélp@cTtDFln#arﬁlaFl-% T@FLL%Z) p. are

ropeL B roddhbSol SIRARRLNoHrLBaLS FRIRARILC] OF AEAIRIERR. 1n

partidles FG, 4@Dﬂ3§5st#éﬂes recording the&qmmta@ldafemtenmdmﬂlon TDFL#0 P
starting fromthe end of the area. The tenporary

timegief ect nmanagement i nfornation TDDS #0, TDDS #1, and
TDDS #2 correspond to the defect 25 information TDFL

i Gﬁ%l“rmgglto Bt 4B rvitrared &5 fﬂ?&ﬁ'gﬁfeé{ FlSias ré&ﬁestr?bndmg

orrespondi ng 't enpor ary I nf or'mati o
tempmdry defepoinforynatisneand tesnpgrane defech remagenwentanfermation are

recolfiebrs paiss 0§ Mioreafenich A oA BguAYRF he SERHERFGRT recording the
mform%MBn#fQ nogr 54 ﬁrﬁe. More%rp%cﬁ'i%gﬂﬁ"ﬁ tid +FIDM/!%‘C’tﬁéC{Sthorary

starting e start of the TDMA such that the
manpygsiechinie@nation dGMARH0atlaMEsEEs. . oaret $anuentiplly segorded starting

from AR e T Pvasichaak B b R Tl ZEseessrof the temporary

mané@éﬁw%ﬁpﬁﬂé’#rﬁﬁtloﬁ &@@@b@éﬂﬁ@f T%Fw Wﬁné@@%ﬁ&aﬁaﬁ TDMA #0

enporary defect I nformation
contameza P9 B8 00PETPARING 1¢ro porarY detaad nna;]ﬁgﬂraelyt information TDDS #0

and {E3RdERE ARfash o ERBiT T DR e ik 3 hofe S thhofusmest

lnformn#ﬂDl@lm\d#i esmRIR ¥ perfdebried @ﬁdﬁﬁglt@rggoﬁ??dé%ct mBBRagement
nporary defect information TDFL #0, T

mformtlon TDRBGH aepéemparsyy defest dfarmatien DAL #hs Swnilarly, the

tem%o&%{ye@%?gﬁ Wﬁr%q%}éfq[ﬁfﬁﬁ@t QF fﬁ‘l%fﬁ_g 2I 3 't %re repeatedly recorded

sever&NRESLY indeéss theobuBRisse bf TidbtmE o Ihl pesicular, FIG. 4D
Referring to FIG 4D, conmpared to the TDVA of FI G 4C,

illusteaies segRiiIcnef thedapwosary deieeldnfarmesprdidida#aRitimes.

terrporary def ect rranagerrent informati on are recorded

as RS 5ﬂfaﬁd1‘3[§ ?{Hb% @trJ%s STWEBRIA whidke djsc defect

sequenceé of recor rmation I's not
managemenMy raaotsppmrfnrfnarhlalcszordmg tdhembbiitmertth of tleerpoeseny invention.

nmanage t_information T #0, T #1, ... Ar
Refegarqgugch% 34, Wb pise SeaIes It 6 pBRoIT Aot management, the
tem;% v GareRt hdb bh?erﬁmféfrﬁéflorffs reRetdd lgacﬁgrm?ﬁ[}%cordmg
e ‘tenporary rmnagement ormat 1 on decrease
operatopanisy Muomageeeificaliy, tive texhponaryr dbfectthanagement information
TDDS #0, TDDS #1, ... are recorded starting from the start of the TDMA such that the
physical or logical addresses of the temporary defect management information

increase.

Referring to FIG. 5B, when the user decides not to perform disc defect
management, the temporary defect management information is recorded in the TDMA
in recording operation units. However, unlike in the FIG. 5A, the temporary defect

management information starting from the TDDS #0, TDDS #1, ... are recorded starting
: 15
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contains a pair of corresponding tenporary defect
managenent i nformation TDDS #0 15 and tenporary defect

w0 ndoaiorese on TDFL #0, and the tenporary nmanageP@nKR2004/000419
i nformati on TDVA #1 contains a pair of correspondi ng

from t@%ﬁp%f{}h%j{lﬁg\@é s{'ﬁﬁ gﬁ%ﬁﬁg A’l)}?%ﬁlﬁ%%dl% %Eﬁg%s%% cff'fﬁe temporary

defeéterﬁaﬁégéMeﬂefrﬁéﬁrnatmrpdmba@@ TDFL #0, TDFL #1, TDFL
2, ... are repeatedly recorded several tines to

I ncrease the robustness of information. In particular,

FI GF1@p 66 and GR llusirate daidcTiecley e§f0ft’fﬁfé‘ppéﬁwcﬂ65@9i management

BB T3PS IRALCE, B P BBporr oo

managwmgeﬂ’ﬂfmbrnnatmmTDDSr#mremuﬂedamarsmhg1g remrdﬂbxaeh aisnt1 60 such as

of the present invent Ref erri to FI G b5A, en,,
that SholBin HUSE dah an 2 o Tolermparal delete MArEGemmE WGt Btion TDDS

#i cohPins gﬁg@é’ﬁtﬁ e?ﬁ é‘gﬁ%‘f@or%r ik n'agfeﬁferm'irﬁfeﬂnéﬁon TDDS #, and

recor de 5 operation unit
inforMatienspgarding #id positidre of emrmesmr;dmi@teempomyldgé;témformatlon TDFL
i nformati on

H. SBaTeVRYSP ARG Kl EIGEnEe o Fise LA tHOHRRATE Hemporary defect
inforRBY®hCaDF IO %; é?&rreﬁ"n t@%ﬁif ofthd Ee RseRRRRtiYn ci"é?]"&féa’tedly

managenment ion rease ferring to
recofigd swmnatmeemsﬁnuajém d‘éermﬁitort egaedingrine cmogtthdjlejféemporary

defegip B ogn L o C6ILAER RO ERE o ERRPOTING SLGTBPRrY defect
lnforﬁ%?bﬁtT@PL ﬁm'érﬁi eddVSiRter id'f iHéere'cBrdIF\@ bsBon . eéchecemporary

nporary ef ect rranagerrent i nf ormat i on starti ng rom
defechefdlfmfa&omoTDFﬂD#S #igmporanagdefact owanagementrinfongalisn WDDS #i

RO TN D T AT S

P tinidie tenporary defect managenment information decrease.
FIGs 6A and 6B illustrate data structures of
nporary defect managenent information TDDS #
det a‘NBO Hedemearan| dﬁéeetana@a@eraaﬂbmé@rmﬁtmﬂDaﬁ #i recorded on the

sngbSEBS1pYaF 85210 o TRBBAE BT ] R st rcor

in a U&at dstBamaion afreESrd I2fealdl, &3 thEnsddrespof diey rafthesrhent area which
managenent information TDDS #i contains an identifier

is lagtagecowiRson & §Parerases oa‘rm%&&%%!aweﬁwr ndxGCordinglysa Mser can easily
iz} ol PSP 1ER9ASC 1 06 ROELIAP o8 grom nd eplacement

areaAs previously explained wwth reference to FIGs. 4A
through 4D, tenporary defect to information TDFL #i

?gger degfﬁ%égr@&ggégg%@é\%fgptmh?\t uﬁgir%ra]{,(p]n ﬂﬁl‘& # Purlher includes test
locatioh HORhARh HEA QHRIpRECRARIMaBBN 9. L REBRSKEMGYY, even if a disc
drive does not access the drive & disc information area or the disc defect management
is not performed, it is possible to directly access a testable area without detecting the
testable area while scanning the test area where recording conditions are tested. Also,

it is possible to avoid recording in an undesired area.

A reason for including the test location information into the temporary defect
management information will now be described in a greater detail. As described

above, the temporary management information contains the temporary defect
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defect information TDFL #i includes pointers
corresponding to tenporary defect information TDFL
weRgo4amd3each pointer is to the recordi ng posi PCDRERG04/000419
each tenporary defect information TDFL #i. Tenporary
mar 55y TRORREIS T 1 AR 2R BERR, ol et e b Cronain

recofdfdy n#anag&n'netdtedforﬁ’latlbrmlsat idln®b showe ih elm@dramgd ef eAtcording to
managenent information TDDS #i recqrded on the ngl e
an asBeGy 14 rpordiggdRanageraeRidpiiEetipnds éoﬁﬂaéesblbma@s@ﬁ%ﬂ The

SBI\/Fji"f\Hﬂz éé%‘%'%tﬁeﬁodﬁé'is F&%Pd&fﬁ\ an Br% Hfﬁ reé’c?rbﬁlg';@ne k{?ﬂ of a

recor ayer and the address ere
recoedie@ bMukctbasZ@ usimgl m’s‘values:dﬁmhetermporaryspmmgerrmtdrﬁfotmetion is

record |l gyer LO. Accordin er can easi
recolsfad ntperhEnaraly di6c] Heraa et B TraitnAeRd TOMA)
recorded user data area and repl acerrent area. The

t enpiradieclil kb JTRRGTEIBAL wheh ADaBIEAEG Bf E%tlﬁh of the temporary
further includes test location infornation #i

mangagémenp irdoroatiomisoequired oty thenpedioni ia glp;date;i/entheleaMA When
isc 25 drive does not acc the ri e di
the PGP SURC T ORINE A0 AR A duSFiM dpes gt need (o be
updeﬂ@ﬂf&ﬁlyﬁl‘i’e térhp bﬁarg@é%cbhrﬁofrﬁaﬁ’cbrﬁ RClipdatad G 8hekt available area of
testable area without detecting the testable area

the MPMPe dadhisiaeget e ressrding iealine s lasiceearided temporary defect

forF R R el Ty, defebyuBBRR T Rofligh figecs to be

upddtBe. t 8ahilarpg WHefhmpd"a‘tmgﬂﬁtth@SBME@réc’l&réd%ﬁlQhéf of the temporary
defect 30 nmanagement informati on w now b

defeglistormstion in ot geedtash oabt thel SBIds gwslefedbsua ngkbvailable area of

the T APy Bt R ool B S S AR din bearment

inforfrRitieaidsaito igtfuirednsines aaedotdity toxagion o ldef @orded SBM changes.
[ nformatl on, and further contains recording

nagenent |nforrrat|on that is not shown in the
dra hgascrikecakivey h%terawpraepele ctm%age@aﬁruuﬂf@rmatlon must also

oo EARANTRGH L EBEETBNNCS fich SHERBoRYy RBP4 i agor
recordscbincdthedl DEA s:meatheatempoeamdbfegt imaoak e breesit mfoam_aﬂgpn must
speq?fjgté%q:%lglﬁ\elﬁfpr lOt(IS' og(ﬁrgﬁ//tl}%g&g; Mr mJu’[her words when disc

100 R ROCERAR™ ST SH o 5P B4 UL 308l K Getect s

recorciathigpemmoTary nfamnagatnemh mfsrmaatmn r ety saﬂmeyhlsrpeoblem ilocation
[ dated.in t en the te

. . 1S .or ry defect

infor{ At RN SRS IO EORANAHE (BePABEE Hapanagement

mforﬁ%%@nté}ebﬁclﬂtgeél' R Bfeem b%ﬁ/ ddrect %Qpéﬁ%n@ﬂ@%atlon and the
Information is updated I n next availlabl e area of

temporary defect management information is recorded at an end of the TDMA.

Accordingly, the drive system can easily detect the last recorded temporary

management information by reading the location information regarding the last

recorded temporary management information from the temporary defect management

information. In this regard, the temporary defect management information is recorded

sequentially in the TDMA.

The drive system is capable of distinguishing between an area containing data

and an area containing no data in the temporary defect management information, and
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the TDVA. In this case, the recording | ocation of |ast
recorded tenporary defect information changes Thus,

wo b@4oearpor ary def ect nmanagenent i nformati on nPEOER2@4/000419
be wupdated. Simlarly, when updating of the SBMis

dete&t‘ﬁ?gﬁérlﬂ rBUbrdi giadatgrbléc?ﬁ t@gﬁ?f?fs%fﬂfe ggt e i e ﬂ?ér'aqparea of a

requi red, on I'n a nex
disc aaaﬂair&bdia&taarleﬁréédlmgi atrhdloTﬂEMf\lerioy (Hh'-i $|glm ¢rorh fige disc 100.

TherBHar: WHEN e HestpEDIndgtamationds MG Gie ts fymporary
mané@&rﬂ%hpfhh&fmé’tldrfi?‘ttls b%%??&%@o%&fé@? %%tloP/'ﬁfo%%ﬁBh Rethe

or ar ect managenent | nfor mat
tempursty aefsot mbaagpdmmfmartlarpdatl ng only a portion of
tenporary nmanagenment information recorded in the TDVA

20" SR CARah PBrTRGH InBeB i acagAne: (R PR Y e banagement
lnforﬁ%“tlbh HecaliBe OWRER INOERE, 100180 SHSS intd B Five @8R ItRE Arive

drive system it i1s difficult for the drive system
system rdedetemparstry managedeehttieiopvation |asimageidedton the disc 100 by

acceshgagetecopd st aoablit ofE POV daBelid £ temnarppegerect

manhgefhBAt Frﬁéﬂhﬁ’étﬁfrt’frm@@imé"blddkf ahaRctedtingy el 1ast redeftied
in the tenporary defect rmna%emsnt information and the

temmBarygnpoegeyeat Néetmationajemdne temporamtdefaci managemest

orl 0,28 g T e St s 9

recoffRIAGEIPITEN défecnRianagement addimatidhe Fockid Mason, the test location
i nformation regarding the |ast recorded terrporary

informatiag dsrenptaingbimiast weordashienroreanpetest gnansoestent information

TODEHEITR ol AEFE TR APt el ™h Bro G ol BetesPBf Aok data from

ron I's recor

the di€sIU@D thatdby allowihg eaB)Rietddtiendsfiboth shys iezation ikfepabtien regarding
of distinguishing between an area containi ng data and

temperiaryrdafeebinfaimatiog HoFlidand thedtrst loeatien dfgrmatiarat once.
managenent information, and 17 WO 2004/ 079730

PCT/I#\%FG?%/ 08 st I?@ét@@tlgflﬂnﬁtlbﬁ% tﬁ@ﬁé?@%@@%ﬂ’ec’c Imanagement

i'S possi b eterm ne whe an’ ar
informatidh SkD D 8#t alicms tﬂmmsbkz)cabmhnfgrraamcadtcobé reagine de’gected from the

( nal omth isc, 100., Therefore,
TOMAodsacbFagndTRFS PR BR egorded AROTRRY gofarg management
: |
inforh A RIS ATHRRRRIBES of AhBIER drbfher tbripbrShahfgement
infortrmhrponswpddta‘dectlf tnentegeloeation imfformnatiorois. reThedadkeintan area other
| ocat on| rmation i corded in the tenpor .
than 486 Bist Peage eRPoa g Tane spant Bfotsaln Thbg i the last
recofd®y ﬂe?ndd?@@ﬁ&’eﬂeﬁ Fhatnlé efHdnY fhiSMAAEIA TOIS & (Rt flfrbh%trfPr'YBIude a
reads tenpdrary manag ment I nformation | ast recorded
poinien to tds dirsz faraletegtion of the test location information. In this case, for the
detection of the test location information, the last recorded temporary defect
management information TDDS #i is detected to obtain the pointer to the area
containing the test location information, and the area containing the test location

information is detected using the pointer, thereby causing overhead.

FIG. 6B illustrates a data structure of temporary defect management
information TDDS #i recorded on a double record layer disc 100 such as that shown in

FIGs. 2C and 2D. Temporary defect management information TDDS #i contains an
18
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accessing a data block last recorded in the TDVNA,
detecting the tenporary defect io nanagenent

wo pdosnorEsé on from the data bl ock, and detecti NBCT/R&2004/000419
| ast recorded tenporary managenent informati on from

ldengpgr i fﬂ@{e"f‘ﬁn;?org?i Séfecm%'teﬁﬁné[ ét’éf@ﬁﬂéﬂ@ﬁ 'T% dwd information

Ve Sys orms a Wi oper ati on ase
regakding Itlaetreco‘rdrnyplﬂitldsreapomaesp@mj‘negtempm@gyem%ct information TDFL #i.

As PIRYR MERtIOBOH NLTafBEoR 1 £BS bR dhaudhdpbedegporary defect
mforﬁﬁt@ﬁtﬂﬁﬂ[‘ S0&SHid é{‘tfooéﬁTBHb% déénﬁcﬁ@ﬁe?re dé@t {\{/eﬁcﬂq i Tepeatedly

enrust Irst d I'norder to re a on
recorasxtiselaral ﬁmem Thiee thle sfolrBation hegaedingdhkoecomglirgppgsition of the

i BBt B P SRR IS BB Bostions o
respbewéte?ﬁ drahrasRct ﬁﬁoﬁ‘ﬁa PDFLR4! U [S’éHl@ulaWiﬁettél%borary defect

Focat fon i nfor mati on i n ete orary defect
manageagatréiormatidrol DRXS #mm&fn Fkﬁ Iﬁﬁmctuwst%ebmters each pointer

to ca SrioR MALSo A DRC LA o BtABE T 0f L ¢TI (Ot apcorded P tmes.

tenporary defect nanagenent information TDDS #i,

r egax|db ehe tempdhn fedinPhRageeAPRPFGYatiTRDO® At recorded on a
information is updated. If the test |ocation

doublafrecordtlayer digc A B0 slesetibes thmaddress of hieer datedihat isdast recorded in

a use%@éta#eer%g %dflrggf@c%ﬁfcg é%/r ii_geﬁie,r%@&%?sg'Bﬁi%@l@%%re%maq is last

recofRItABEBPArd Acardtahe ¢|?6ﬂi@&$rd%¥6ﬂll§(9 therddiieesd oElisiedaa that is last
25 pointer to this area ection of the test

recordgshin d Hsehddaraiea e a seconkl recerklayer b, angdthejaddiess o

f
ropidtemalft et aTRORB L e fPa ol aBSnd R er L1
Accdaieirety, eduder cabteusily utitize thandiiet 1100 jtSieb\areferringotot tak Nastdecorded
the test location Information, and the area containing

usertdpia @astrepldeaMeN. i nformation is detected using the
poi nt er, thereby causi ng overhead. 30 FIG 6B

i"besrﬁiehy%o SIS Hird er Blscl RIDAM@kemBBTAS eroct

managemnen tlon recorde oub
managemetht irﬂgnenatdars'fDllIﬂ)#sﬁwclheahddthIs tebblocation iffo@aati@CHi and write

and 2D. Te ra fect enent j nformation TDD
protegt '%Téﬁ'iﬂé PIoR #h '&%C%gj”@ &’)’9‘7 %gﬁggﬁéﬁﬂ RF@&?‘M‘M@?&?@S e drive &
disc lrﬁﬁ%éﬁbﬁéréaﬁ_&)@@dlgg e‘?ﬁént@ﬂég BFmed it is possible to

ormat i on tion reg |ng the
d;recrtlemnoesa@ tpetaibie area)wltbomirwpdmg thg testgbbe are}a déflestanning the

t L |
test PEHeO RIS A PN GO oD RIS JH SRed noAISenB s RPgSikle: oqvoid

recomﬁgrﬁrghlu@,@egpg&a#éa according to an enbodi nent of the
present invention Is repeatedly 5 recorded several

times. Thus, the information regarding the recording
posiktiGor iifstrattes atdaip straciprel of tarmponainy detadt grformrpetion+T DFL #i.

Referrllqgt:; ?o BYG. p0J7 te(ranrps’orglr%/ éebf%c{ i ooandat%% 'IFBEL '#L 8cr)lr5|’ta|ns an identifier for
temporary detect information TDFL #i, and information regarding defects #1, #2,.., #k.
The information regarding defects #1, #2,.., #k is state information indicating the
positions of defects and replacements, and whether a defective area includes a single

defect block or continuous defect blocks.
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respective tenporary defect information TDFL M In
particular, the tenporary defect nmanagenent

WO pdoaiorEse on TDDS #i shown in FI G 5B i ncl udesP®I/KR2004/000419
poi nters, each pointer to each of tenporary defect

i nf o oy, '8%%3 IPFUstltdﬂétda'tassfrﬁé’cﬁ L0t ¥ dﬁ@é%{&%g ifformation area

times. 10 Al so, the tenporary ?éct managenen
aCCQde’mﬂmbﬁdlm of theeral@seetilnvanhon doBbf%rm@deml &Aewrite protect

0_des th dd of
inforf o Bop Haitiet B the IHEafR af Bruiral ot i faimatan,TRFL #, and a
pointétethé Mcatida oﬁdé'rh@&ﬁar?fdéf@cﬁ' rﬁéﬁ@@é}hehﬂﬂ\‘om%tio?ﬁ DDS #i are
recorded in a spare area of first record layer LO,

recofgied Kd@cerding Ppesdiondaits rnrtbe drwe|8adtsc infecmatiod area aNhen the

temi5h, 881e5s PGP lgRrOREM Spf 368 kempRERY delentFRinadiaent
inforsmeion mle #ifaré ReparfeNtet8&RIddn! AYBMA-3s shown in FlG. 4Aor 4B.
Accordin Cgeé/%ra user can easily utilize the disc

Refqriigg ! wiltggproteat fiformation #tandedointesio tha @cahdn of

rd I er di sc .
em B ERTEBEmsS) IO AR R oA LRI R e e operation
unitsfin therdriver& disclindemation tart@oahé®thé Wrapdmty @éfe‘é*t irfBfmation TDFL

wite 20 protect information #i . Accordingly, even if

#i angd tgnaporary q@feeba@n@spmw@rmammpes & aiesiecorded to be included
o s R i endi Ao, AEBSTFOATEE Py 0 %houn n i

4C daredd.abl e area vvlthout detecting the testable area
whil e scanning the test area where recording
con%tl ons are rreagure ossi ble to avoid

" ec dhdsoRinoo & SnRed i ol prassrtitienon) {heueTia werect
|nforﬁqé1%hav\ﬁﬁdﬂ‘%tr%8rdéﬁ ik QH@‘%%B& 4Rt sSfor J‘n?ﬂ@ﬁ %é 9Ad Tl%ltemporary

eferrin orary ect or mat
defetDRanggement mftnlsmadmn aBmS #i) eiloe‘smot atlemaﬂdaﬂqnaﬂdeea:to be recorded
i nformatiqn rdi.ng defects

on tig 13700 g rts piratech o e R ey Ja Ui go@dn Qerngtion thet
indich¥es whether '\/\ﬁltéb?ét@ciléﬁ i%f éﬂ’ébl@@ or Bt abad 89 éﬁe\xﬁg’%lrhee?sg 100, and

p03|t|ons of defects and rep acenents,
inforaettientthatkindicates recoudide argasigien ﬁcwruiefpeoitectibnﬁ(enabled. For

insteBER; RSO F0s PiSERESS: OmRTGTES, 96t A8 ha fiaadafomation that

indicatdsiwhethes vife pratebicn s @heﬁﬂed ok Gfé%‘éoo%n@ré’eﬂ:h of the other bits is
accordi ng to enbodi nents of the present I nventi on

set t@@i@ﬁatnervy\theFatieastoone\pre@tpmmedtarea i egooadalda arinota If the

i Rt o450 8oLy o SRRt Bromationpayincicate
whethe e afive 8afiss infommaassil is MeesraRbicsY J@%Oﬁfheﬁﬁ@e 5the second
recorded in recording operation units in the drive

bit magygedicateowhethiesiheddee Sviien infaematiampisedisyederdebte or not and a
third :p@ﬁﬁégﬁﬁedrj]?&ewe‘thgll aWAtiQ?eéo?gg&eac{rynoquhe hlrd and fourth bits may

indicate whether the DMA and a spare area are recordable or not.

When the write protect information is recorded, the following areas can be

recordable according to aspects of the invention.

In one area, data recording is allowed in the drive & disc information area,
even if the write protect information is recorded on the disc 100 and additional data

cannot be further recorded. In other words, the drive & disc information area is not
20
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informati on TDDS #i are separately recorded in a TDVA

as shown in FIG 4A or 4B. Referring to FIG 8B,
wawrioke79smot ect i nformation #i and a poi nter toPCTER2004/000419

| ocation of tenporary managenent information area

i & n n
aﬁeé‘t@gﬂ%?rth\é/l yg&gﬁ@f&?%@%ﬁﬁﬁﬂé&%@ﬂ?éﬁéb@ it edt‘Btetcﬁoh

isc information area, when the t

Accergingty, it iafrosaile tnchapme the wetedproteg infarmatieri.ect
management information TDDS #i are recorded to be

S o T PR E B ol 3 Red 6 Bnatle
wrlteﬁpmé@tldmg atgareof SrRlic® iisOhfditatidheseatalloBM R f ?'the write protect
the wite protect 15 information (which is recor In

informgtionyis vt @ffarted hntherwelei petegtioa. aul otites wcmipodatawecordmg is

S ges not. al
allovi, i ing Eite QLR ek Bl ey iR B Bl et
informration garobechanhgédr mati on may include flag information

that indi cates whether wite protection is enabled or
dis @g&nthe entire disg 100 and information that
i ndi E!a?t C6 ke SYe8 htheaurieipteat information i eeorded tasenable

writeShdRe &fon, E%nﬁ%rérgsde?s Segﬁaéérrnﬁht $ da ﬁfDl\?tRS ntﬁ% otgﬁe & disc

protect info ag in
mfortrt"&tlbn ared] and esspainethes ave hoeaffscdibe dlithe write phelelcion die., data

recofdiE St IONALINBESEFER s TWE, Flecbicep e dniar@atios oan be
charfg%%ioFG?tPleP dMc @é’%chantap% oMt b b%rﬁé’ﬁ‘?féﬁ@ nec‘% after recording of

enab a secon e wite
the wrilp prn’t!aotatferma;mmt her the drive & d| sc information
area i s recordable or not. O herw se, the second 25
i cat e whet.her. the driv di sc mat, i

gir ;Apaﬁatree SHYfoLrs lo%@ a dafq b(JJ‘o %cﬁ‘ g YSe; qg\tf o ea is %wer than a
predefttirid e refeRifervaiu @Mhehsreb mcﬂt’ég{’b §ta°§tﬁfé€x‘ in th@ %g%? Wath area,

and fourth bits nmay indicate her
disc ¢ptack managementraaadrel pbiferned such thattdhe diaga tdickds regarded as an

aroahe pRASATH o o AR ES ek 2ok et ¥ 6ot block s
rewntt@hetﬁtth@@pa@aﬂe@ SsTerafegRod Gétion 6ﬁﬁ@rd§té‘gahc§tt% Jjé’téecﬂock is
in the drive & disc information area, even if

detergpingd tghsr @ €efecive@ie@i on i s recorded on the di sc 100
and additional data cannot be further recorded. In

20 V080U 08 IR e ep f ohB sBeT ek f i ghoa of the

spareveréas iBradtechinedftobeed revoriasierated deeoriadptEeamashect of the
protection. Accordingly, it is possible to change the
invenfjont e protect information. In another area, even if
the wite protect information is recorded to enable

Wi g
. E)A\??rg% ﬁtﬁﬁFadrhg%btg ﬁ‘e@@ginegglg atllﬁﬁl é\)é?t f‘tlﬂé \ﬁ/ﬁ fe protect information is
recorded, are not limited to the above descrlptlon That is, the number and type of the

areas can be adjusted if necessary.

FIG. 9 is a reference diagram illustrating in detail recording of data in a user
data area A and a spare area B, according to an embodiment of the present invention.
Data can be processed in units of sectors or clusters. A sector denotes a minimum unit

of data that can be managed in a file system of a computer or in an application. A
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5 information is not affected by the wite protection.

In other words, data recording is allowed in the part
wo@Rooh®7ar i ve & disc information area Thus, thBCTHKRR@4/000419

protect information can be changed. In a further

clust@f ganofises nmﬁmﬁlﬁlﬁ u’M"t' SR a WwAdan K Eﬁ?@&él@pre‘c%rded on a disc at

recorded to enab wite protectio
OnCQief|@chﬁ¢ﬁ@iaQGﬁmﬁﬂn@16€QﬁO([qTBMQ)ﬂstlwe aot:luster& disc to
informati on area, and a spare area are not affected by

i srk BB bt el qrifbBics SERbr anriaupakel Srccr. The
phystnc&m sbetorddhan gﬂ‘da ohtg Hh@rwheiefepsé’rﬁéﬁéf dé‘[ﬁr@@& Bé%cér%{éd An
rformed even after recording of the wit

e
addrs%? Getesling the: phisical segtor ig eallsd érprhuslcabs;ecéom hamben (PSN) The

I t ha
oacll 88548 2081 Pt e MR8 0 D 4R ampication
An asltlr:efssd‘or detdutingshe |ehital sacest.is cilsed ad@éléﬁﬁsé&&a&ﬂ%& (LSN). A
erfornmed such that the data bl ock is regarded

disc 5’%00&&3'”9 ?éﬁ'%@rﬁh@ rteeiaihe regoreaeposiion ot dateeor @ disc using
the F‘§N hi ghgcontither 5t %rd%fé LBpi c!?ﬁiog ﬁtﬂ%@a{ti és ?Hgbtetgﬁ@ units of

to the spar ar ea or e teprodu

the L1Siés dad dhd boskionof ddtd @rdeteetédtusub% ah L8N eTHé v&taBdRship between
i ncl udes nore than one spare area,

the Lét(?\‘ efegéﬁe (E’qn’leﬁ I éégrﬂﬂedt M2 copiiplernpidhs rego@m@mﬁd«m apparatus,
baseﬁ%rﬁwh_@ﬂ%rQQg'd?sca&?rﬂaﬁg%ﬁ&%ﬁetegaﬁ&’ afi'] ﬁgpﬁﬁltl Pt V%c&rdmg data.

i nvention. eas In Ao record I'ng
even if the wite protect information is recorded
ar e Rederringniotid €. PpAtdenotdsoa eisdedata eiaamd Bldnotss atspare area in

A ) A O TP ki, moorr,
eachi 'BN@bRiespbRES IS b asf oH&PEN N ﬁoWé@ér s%%‘l&?ﬁ?%ré“aﬂ@&ted to

a spare area B, according to an enbod i ment
non-gefestive areaseindluding realaaemantSrmcprdmbssteé sparearées, the

come3BEh 63 gl B 5 B G081 B AT Wi ro v 00

has £ QeTetios aféa.l NTHIB |§ﬂﬂb'é§/@h'|ﬂhe 4z of e Bl%éé?%%@tﬂ Is the same as
PCT/ KR2004/ 000419 cluster denotes a m ni'nmum unit

that ofdbe legiegdl sagtobe physically recorded on a disc at
once. In general, one or nmore sectors constitute a

I tors: a.physical .
oL U e y 0 3 € PG5 B8 81oBS A ERpef DAY b recoraing
modeaor arendom recdiditg Mirlee an 316€ tontifioudiedotding @n&% the user data
orded. An 5 address for detecting the physical

is re‘%‘?é e pesidertially endcqtipeionaly. sbttherrandetrerecording mathe, user data is
randomly recorded. In the data area A, sections 1001through 1007denote

predetermined units of data in which the verify-after-write method is performed. A
recording and/or reproducing apparatus records user data in section 1001, returns to
the start of section 1001, and checks if the user data is appropriately recorded or a
defect exists in section 1001. [f a defect is detected in a portion of section 1001, the
portion is designated as defect #1. The user data recorded in defect #1 is also recorded
on a portion of the spare area B. Here, the portion of the spare area B in which data
recorded in defect #1 is rewritten is called replacement #1. Next, the recording and/or
reproducing apparatus records user data in section 1002, returns to the start of section

1002, and checks whether the data is properly recorded or a defect exists in section
22
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| ogi cal sector is a unit in which data can be managed
inafile systemor an application. An address for
wa@ledenti78@ t he | ogi cal sector is called a | ogi PEI/KR2004/000419
sector nunber (LSN). A disc recordi ng/reading
100?p9?‘5%tetféctq§td%?ecg§{{ﬂ‘?e rp%?f? rgbrn AR {0 &ﬂ% é)%?ﬁc?n Rb&signated as
isc usin er or a

defeepif.i clakewrse tr@@laeBﬂHehe#ﬂ&berespormﬂmggedierfeébtl#ﬁ isforhed dn the spare
dth posrt n ofq}fg'jtaéa i s detected usin

t he
areaLBsN 'l-'brr'ﬁ\lier? eﬁaqt hare desighateda sesien 300301‘ the
userda9Rch p\%\rﬁ% a‘?e 'a\f\%a af résfb%hc'iﬁélgr dingd tﬁfr‘rdﬁ(.*i@l a defect does
ase di

appar at us, et her sc con al ns
not mbeﬂeandawdefentrvmeteaals muisiesigmated. r ecor di ng data
Referring to FIG 9, A denotes a user data area and B
es_a spare

' ch PS ti
T eRorRG Sl ep oS epaits feo R BTy atiar regarding
defegt“?‘#'?r#ai and4®3 8a&tringhh GREGEA0d thrbAgRt 00288 e RpRratyNefect

However, since LSNs are all ocated to non- def ecti ve
inforenadias, TD e #Qdn e TaMAcwhermreccrrémr@mratmn #ds waeeted to end,

aﬁereféei@e?%rgm gr?r(ir %{Si cr’rﬂ;g(gp @ﬁgﬁgts\ég{s ion ﬁ@ﬁig @gn 2 user presses the
ejectdfitR bVE rééRBingTM ot Feprbdigciny %?ﬁef-athb or $édstdiig 6fMeser data
physical sector 1s the sane as at of the | ogical

allocgtast iora rezcmrdrmgtcmeraﬁer Iajearapl@re)a Alsmsreanag@raentmformatlon for

recor.ded eith de or_a
manp§RERFRsEab gt Mot HE AR Py aBaE e defect
man8§é&@ent fﬂﬁo#ﬁ@tﬁorﬂ?ﬁD@S #6 in ﬂfeOTDMA sequentially and

continuously. In the random recordi ng node, user data

is randomy recorded. In the data area A, sections
100Wh?61§99@rﬂma%@{t'@nﬂ*‘r@“&@ﬂér‘?ﬁtﬁéﬁ regarded ép sagiens H005through

1007“@h(‘f Iagr&ﬁs ﬁﬁaa}rfdyﬁgfah@rr abéﬁrerﬁ?é ﬁ@%[ ndS#PEFd erﬁ‘%% rn/%hg%ser data

re TO aratus records

area%arad ithe spaitd ma@&bspeeﬁvaiwaste)(plarhed #1 sedtionfs MthmaIgh 1004.
1001, and checks if the user data |s appropri atel%5 )
Defectscht dta o and b peeyr iB,the singie blogks i wheraggdefeet #b ocours in

contggppgberéct%%a&t echéedga o1 gg esg,trrN@tir, ?ﬁé Ié’ébr{]rggt;ftoghlé?ect #5. is

ron 1s designat user
recorcmdornctmmrnuodeﬂ'eplac#rirehs biacke. rders,deblockmeferpto tiphysical or

of the, s re area t he porti.on of
logicleom PRt randeial 2 usl Horkpeial fok iiiede ke etond recording
B d
oper?@c‘é‘@}é ?ﬁgedééd o%herter%rog &?E%Bg%ﬁrrg usbrC 5{?2%’ arﬁ’guesrrecords
infordetianiragarding defad®#4 anet#h as tempotasy sletedt inbrmation dDFL #1, and

ot e S T P55 S
Therggﬁéfgﬁ&%déﬁgﬁﬁmori%@%n fbi m%ng Irfggt(rerﬁp':org?stﬁgﬁregfj gﬂf&nﬁ’atlon TDFL

#1 isoeContedtas tarmperaryg defaat p)rhatwmmnt#afommatree pidnidithg TILIVIA.
defect #2 is forned in the spare area B. Further,

ggg?‘:‘ﬂtr f%ceﬁrqgizra%gln? as're rgoréﬁead %rn?pc‘)jr%%'/ geré‘ec?rnfornmg’te (% aﬁ)g temporary
defect management information are recorded as defect information and defect
management information in a defect management area (DMA), respectively. Also,
information regarding the recording positions of the last recorded temporary defect
information and temporary defect management information, and the above write protect

information are further recorded in the TDMA.
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user data area A and the spare area B, respectively.

In section 1004, a defect does 5 not occur and a
wa@ledognti79® area i s not designated. The recor di POI/KRAI0S/000419

reproduci ng apparatus records informati on regarding

def goi, #d.is %%iagl‘égg fiﬁ:s%ﬂﬁ%%hr@fécﬂvé %%%;gﬁ%;%&%d*é %‘r‘@g according

1004as tenporar ect ormation
to arTBspectwiidine peesardiimgendiper afFl Gn16tMeveslethat anealvdilabenportion of a

t th di 1.fyi f d t [
N Y R TR
recogc%é&ﬁﬂhé'd%r@%@é l@Feaf 8R4 Wﬁﬂ@&s@%@ﬁéﬁblﬂén@nt N Iijdss@@ recorded in

user data allocated in a recording operation
the spaplase®) . Inparticulanrihg aveitable posioracambefroore easibgietgcted when

o (SRR 5B oL BB R 2 1 PSR St St s ot

artArfieer ndNigt, Wefieh i Aeeacsmbhonr 2ldSthel i [
P reco;btljagﬂgai n sections 1005t hrough 15 1007,’an[3|e e %Hr?m the outer

part/innespart thasPeep pirreieeis ngs parOwer paré respestively tihether words,

h L vel .
the YR Dot i 46 Ry PPallEr R bt Blst Bt FEERagd in Gbdoste
recofding #ittectighs.and #4 occur in the single blocks, whereas

defect #5 occurs in continuous defect bl ocks.

Repl acement #5, which is replacenent for defect #5, is
r ecoVhen the p@wﬁ@ah@@%ss%pgﬂ@mﬂr dgita ake inoreaged fom the inner
i cal : ' cord. uni
prt Bt AL el DRl a AP RELERERCD bt o e
recorklaysdL i ¢c telimer papietied plysical aeikipesy eftheadtadvhith & lastly

recor %n ang/or r epr oduci ngI apparatus records
recodacbin e sk slfhptRasPideceetiavers Léhandb 1das hedaraasy number.
d i ' :
Ao RS ILRIATL 8 1 sl Bt o gl umbe,

whemwpbgsiagleaddresJee o arements zge neducadfromnthkl antef part to the inner
managi ng tenporary defect information TDFL 25 #1 1s

part (i SPagaREe QIdNBOPSPT 'auside andinesensed TToR BinkinebRaR 1o the outer
' TEMA, j Laal | zag ™

P ey ahe P A Ao i hBefPE e of the last

recormaadriremd ieplaremeentareas are echrdbedinabe defmporary defect
information and cl. _nmapagene informatjon.in a,

managq:rggz{q? Wéﬁ’f mfsb&% @@ﬁﬁ? nrlg.gl,gugt éga“;_éﬁptgg,posable to detect

the dldéft@’n%ﬁif'q%ga HRE3E la%@n{éﬁ%gﬁﬁ%%g%ﬁi%n Orxgéé’é}%eaf \cqﬁthSut completely

l'ast recorded tenporary defect tion ah
readingrigorrgryddgfect infenejemeHDF L #f andrestimatingride plsitiehe o the defect

wite praote information are further recorded | he
and iplaceray o s6ih%T s aplenor Ris sblivedersy fhierEsa podithe gpare area
are |64 %Ghtihiléﬁélfl,f’thbf&)yaéha?ﬁif‘u?“etfﬂeﬁﬁvé‘%e oF e USSF aidal @ For this
area according” to an aspect of the present invention.
reasen,@ddional deda san hetregar 1 chisingep @veinoaftarfreaording write protect
information during disc finalization, and disc defect management can be more

effectively performed.

FIG. 11 illustrates data structures of temporary defect information TDFL #0 and
TDFL#1. Referring to FIG. 11, temporary defect information TDFL #0 contains
information regarding defects #1, #2, and #3. The information regarding defect #1
indicates the position of an area in which defect #1 exists and the position of an area in

which replacement #1 is recorded. The information regarding defect #1 may further
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user data area can easily be detected with the address
of user data that is lastly recorded in the user data
w@e®@a/oza16b t he address of replacenent that is |BGI/KR2004/000419
recorded in 5 the spare area. In particular, the
mcluﬂé%l‘o"f‘ﬁllaﬂ RYAdiESh ﬁ/ﬂegmee "Hfé"f&ct%@isbééﬁrgﬂ Sﬁﬁﬁrﬂ.)cyﬂ%e(ﬁ'efect blocks or a
user ata 'S r corded m'the 1 nner uter

singlpatdfect blbble auwdlrcmlbaaarems bbthetlavemttcm Lplm;w{slentma” information
art and data, which r%) cenent for defect, is
regar@eaﬂ@&ﬂﬁ%?dﬁmoﬁéesowh@% er defeqt; CUB% (1 cotinupuissirfeet blocks or a

smgl%{cﬁég?ﬁ:%?é@,,thB:b%%nBWéfl eg‘gér%’a lﬂgﬁﬁlﬁh Hgat 2 ?‘é’)@éﬂé ah8 the position of

e user ta an
an ar@inambinb%pmcenmm#ériabegordedoﬂdemfonmaipxproeegaardmg defect #3

indicafis WBE e Selea s Sarur e ML e SR dRES R BEKE 58 Sl defect block,
the 5d%ﬁ|dr?ﬁpéﬁ ak@e}/ﬂwh&to%fé&twéhgfs gﬁatthélﬁefi{@gg&t%ﬁggrea in which

fromt outer part of record [ayer
replacemeentgtd ts, recoelephy si cal address of the data which is
Iastly recorded in the user data areas of record
LO and L1 has the,l est_n s Also,
| axih g ShART raRP R nera TRk ernoTatapBo R #1 further

conth%hnfofa@]aﬁaﬁlrégérmrrw@@bts #ABA8 #B s dettorpidieSIRRSnRftion

repl acenents are reduced fromthe outer part to the
contaimedrin teaporant defegdnformetian JDRLED r eldore spagideallothmtemporary

sere 1R T9PL Y1 pbDRES b IR g oA

inforftlioRs@gardihg HBfedt #9t the REsHERIbNdRYarding deeddt #3e tivs information
areas are included in the terrporary defect 20

regarging gefesith4, endrthainformatipsregarding dafean#dn Hpweves Ahis
f d
cumfiive Lecoralfe BT ey Rre Rinf it aects PRRORVEARIT 01\ Pouc

conpletely reading tenporary defect infor mati on TDFL

#i ari. dgtillusttateg atdata ptrabﬂuiremﬁirﬁérmétmrdlea‘wdlngMect #i.
repl acenent . Further, available portions of the
Refeqdng taFla thdnfor@atipn redaiding d%f?@t 'F“d@%!HQ@S state information

|nd|c%9H§; WHEHS! Yo fehpﬁl&tl‘éj ﬂ?@ér‘ntﬂﬂxoﬁ%gfe%ét“cﬁ? 0% sf gefect block,

area. or t reason tional data ca
a poirgepiodeefeot #ic bad @epbmteemo aéplecemenb#ldi Myhenithe defexit i is

i nf or mat i on du jsc fi |on and . di cdefe
det eﬁamgieteeqﬂcuwh Inuoug ‘Sﬁ e pGtegorprien *igther

reprléée%r%Wl‘%ttﬁér Wﬁt%r% e éﬂ’t”#?%zﬁs foeﬂmoété‘ﬂbr%ﬁe&ftthe gontinuous

ormation 'TDFL #0 an Referring to F
defettiblocksrpadavhetderf p«zmterrfboﬂ"tmtelptmeﬁmli #Hrpoods oai ﬂE start or end of a

repléq%érﬂlﬁ!) e gaﬁr)lg%:%%th(}?:% el%p? Wﬁap gge? gtﬁ% ii%f-gpn%ation indicates
the RARMEr FOTUSECBA 2 B dtArt Wit cé‘ﬁt“ RfJusdefBit ﬁbék@@ﬁdtﬂﬁ‘@ pointer for

position of an area in which replacenent
replacamemtdﬁ astthe stat of thet ieptagesgentdilock, dee @omt#ufqm&efect #i represents

a star‘kj ing p‘ﬁys%gl Sﬁvggtglo r%r%ggg 313 ’gmepc%-l;{tl}éﬁggg Zél/e?ecqlbjrocks and the pointer for
replacement #i represent a starting physical sector number of replacement #i. In
contrast, when the state information indicates the pointer for defect #i as the end of the
continuous defect blocks and the pointer for replacement #i as the end of the
replacement block, the pointer for defect #i represents an ending physical sector
number of the continuous defect blocks and the pointer for replacement #i represent an

ending physical sector number of replacement #i. The definition of continuous defect
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i nclude information indicating whether defect #1
occurs in continuous defect blocks or a single defect
whbk@mek7€scor di ng to aspects of the invention. RPCRER2ZES/000419
the information regarding defect #2 indicates whether
ef n ;

bloclgsi ngﬁé géquﬁ)lﬂmﬁtlbﬁ e‘ﬁ%ﬁ eéspé(jﬁ &fr%f%rc% E@fﬁ?{]m%]on ﬁnd saves a
spaceéedfaetoréing dveinsf infovehdtion r@gsrdmgraie@écté isinotareeardad in units of

whi ch replacement #2 is recorded. The information
blockSegar di ng defect #3 indicates whether defect #3

occurs in continuous defect blocks or a single defect

bl o i

exi o PARErBEUCBIHOpATIEY £ I BRRERIAR piito) of the
defectedil Eber;mmte#&riokafe@o%m@dmoludetﬂhe stadiwg RSN axfidefedt,#| according

to an Bspedig thairbienaprore BORidH T FoRifeenient Shieptias stating and/or
endi@g b‘rit@%f? Iéé@mbﬁﬂc#‘ir ‘Fﬁb'ﬁﬁhte?ﬂﬂtr@bﬁ%éniéht%m&fﬁ&d include the

infornmation TDFL #0. More specifically,
startingnpBNaofithe deplacemient 8i. mati on TDFL #1 i ncl udes the
[ nforrratl on regardi ng defect #1, the informtion

SO e ot bGP RS  JE8Fhracinan

of thé rﬁreééfﬁtlh@éhtro?g\amCBeweetﬁfbe@twnﬁ’érefbkeméetb théMlowchkart shown in FIGs.
curul ative recordi n i s not %(Bered in all aspects of

13A and 1|3ra/enRefﬁfrmg|t@F 8. 13A agdﬂ @ rgcaeding end{rrtrepeodsfcing

anpe L ] S5 SRp0 98L e coPEThf BRubE B ing ot

whichné esdBrtiE raccbfmhgﬁi b figstwhedraifig dpéetibnitas fiestuemporRary defect
conti nuous defect blocks or a S|ngle defect bl ock, a

inforpwitiendn a bD eﬁ:ﬁhe#ilsc 20@ (ep@retiandslily r Episayenest seves to

man%@% [l'.’h%1 %&doeéégg S t b3 (@Qroﬂﬁ?%ﬂﬁ%e Peéo‘?? |?|§°éf{d/bpretpl?8ducmg

e ‘st

appé‘refdsf‘@fntrmgﬂfeemtdﬂngﬁneédnﬁg updti htcerecoed defrefent@nt information for
points to the start aor end of the continuous def ect
manggigerbe diret tamaiary dRieek ieformationtas firshiesprRereRY dgfect management

inforﬁ%ti%smq eTﬁlﬁAaeﬁéd’%p ﬁ1%g§ O%Qde%ﬁr%@cfgggvrg tRE 94 temporary

rep aces
defebﬂﬁ@h@génmmtm‘fdrmaﬂmlnctLImasntn\net&ldls‘a]nfafafa&mh (#e.,dsst location

the start of the contl nuo s defect blocks a
inforptionerr widte pratacé i) gg@ﬁtgm agcopng F@agt%p@cgpf {i}eemventlon Next,
|nforﬁ?a‘?ﬂoﬂcr%§§m|nglﬂ9é3lﬁcah5ﬁs B8 fHetfﬁ’s} {ehpsiahrabiett mformathon and the first

represe starting p ysi ca Sector nurber  of
temmﬂaty defect ndebgemenit odfesmatich ishrecprient iarthéarive & disc information

areer{aRBEAUCE 110591 ThShcie e Aratect BHOFBEION RGHNEREGrded n the
arive 8IAEARbORatigibeal @PetdBpPrigher for defect #i as the

conti nuous ] ocks and the pointer
for replacenent #i as the end of the 30 repl acenent _
bl od¥extt hés pladekedrwirethed dfseo‘ma#zatucﬁptserequtred doperationd 305).  If it

S. sect t.he .conti nuous defe
s deiphRRE0 dn peIroo] S et Blscl LRER ML i ok eRalss Gagratipns 1301
thro%ﬂdﬂ 804 R $é Sctted qnmerm@@abm@ iRflex&Pi gioemednt rétordiifoperation,
finition of continuous defeéect
temporary defect information, and temporary defect management information by 1
(operation 1306). However, if it is determined in operation 1305 that disc finalization is
required, the last recorded temporary defect management information and temporary
defect information are recorded in the DMA (operation 1307). That is, the last

recorded temporary defect management information and temporary defect information
26
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25 WD 2004/ 079730 PCT/ KR2004/ 000419 bl ocks usi ng
state informati on enables effectively recordi ng of
wo0 pdosomEsé on and saves a space of recordi ng, BPWBRR2G04/000419
information regarding defects is not recorded in units
are Bhar 8K TnaFe0iRRADTRR: FE0AGH:d aE8GH Brofpation n he
DMAT respactiviedy, Therfirdé tiefict mfomidmahdldeféd‘nenarﬁ@getmem iRBmation
of defect #1 according n pect of the invention.
may PG SRSAMRAY recsded ip teonsta eia@@wf Pledata dgtedtioy.
and/ or ending points of replacenent # . The pointer
for C ti ;
of MRS hoftedfba ih B8 AHELITT thBGn iR, tgveriiattor-writ
methrahaggienperfethed oadhe fidahdefeot manaegbodintinformatiornéind defect

infortticle. 11 G HETRA 1 SpiBRied o Be el Saleana e wyerar a Fprgation, an
areald thé @sc Jr(%\hﬁ{?ﬂg]tﬁg de?edt%@!rtﬂb"fgll&ﬁlﬂélgoéreé Q‘Bh%ih‘lﬁ Q%ta may be

apparatus such as that shown in records
regardgdasieirghunagiablengeddhay armﬁlesngna’s&da&a%@ctlve area), and the
ccor di ngj to.a first reco oper

finel S pBIT R R e e g mE L BT IoR S 1SRoQRY felegt Lormation are

agalﬂQQC&‘a@@raﬁférQﬁe 43fbtive Bhés. pA@ér@r%ﬁvél I thaswiite grotdBNFeemation,
di sc defects. The controller 1 of the recording

whuchnsl/rmordefjnrmmﬂ:dmge Eatipainfesatizmanesl or inpleded in lastly recorded

termidtad) deiEEofer seemattilpiroe ol TR PRRGNER, bagraped in the
DMA 8¢&raRg torarfthér asdect MY iAL¥NG®E ect managenent
information in the TDVA (operation 1302). As descri bed

above, the first tenporary defect managenen

i nf dris: (1A andc14RIsHOWra ﬂ@weh@r‘r dlustrating ﬁe@ls@ ﬁle(qct aanagement

et b R RSB Ll BRI, Refrng o s

14A BaYt14B, ianferonding @ndi@gapridugirighapparatis sush a$ thdtghown in FIG. 1
first te oraréiiqdefect Infornmation and the fjrst

recofdsmperriatade pelata pEpa gbashisc indiniterritdala to sacildata Wed in

v ABIHE oS bBEAEARR  SHEBPBRIALAT, dplon 1201
verifreejclo’rctbidcﬂ an blex oﬁﬂhle\disc&1 0o $1avmgfande’£'ﬁct (operatian 1402) Controller
2 of FiBe] Deaenales Geasaa P BBaIelos s 4 Sectprarse, Cardfols the

recoﬂﬁ{w&/ré‘écﬂﬁ Ul P%Fﬁﬁt@@a@%ﬁr&% nﬂh%cdéfggtj\/é 3fd ® are area

r equi operati ons rough 1 are
so asépestatd amhapila:emmﬂ%ea ftige codfealésy 2 fugiheecontrobs the

cordin tion, tenmo def ect ._i.nfor i on, .
rocolGON BRI de g e AR IAEEtID R SIERHYING VERgT e defective
arealiRBRLRE L8 Oc@f AUV 6F cordl ddus'cfefg&ttﬂ{){?ké‘%d' lnt r information

{ hat FPhal g
operation 1 disc finalization is 30 required,
that pbints$ e poshomsﬂ eﬂtheedﬁa‘ecm@amm thearepdmoesnent area (operation
140é nf oﬁh%agtépe m%]rgnat ton and the pointer information are stored as first temporary
defect information in memory (operation 1404). It is checked whether the first

recording operation is expected to end (operation 1405).

If it is determined in operation 1405 that the first recording operation is not
expected to end, operations 1401 through 1404 are repeated. If it is determined in
operation 1405 that the first recording operation is likely to end (i.e., when the recording

of the user data is complete by user input or according to the first recording operation),
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defect information are recorded in the DVA (operation

1307). That is, the last recorded tenporary defect
worwagzTent i nformati on and tenmporary defect PCT/KR2004/000419

informati on 26 WO 2004/ 079730 PCT/ KR2004/ 000419 are

e EEELEF T A0 TR (BRI s
temporangl defeéteinforhiation D Flo #0am thal B DAMA severay messt (operation 1406).

informati on, nmay be repeatedly re?_orded to i ncrease )
Nextt management infoymation faranaeagid itea firstiemperarygafeet infprmation

T 994 8% SRR T3 L IR o DS 401 e
TDMQA (opkratiinet40 Tiamag dimstrtenmipoi-anyradfedrmandgdefeat information TDDS #0

information, If a defect . is detected fromthe fin
furthgeinsiidesdraijeration iniparatian ano walte PERteSt BoTaton: %ereaﬁen a

pointsP % ffRVIoRgt&h B B first téﬂﬁgﬁgagfgggédt HbRAaBEEEDFL, #0,3 pointer to the

contai ning data nmay be as bel ng unaval
locat{an ef thetfirslyteanmordesdefieat sdhinagemeamd frfotrnatiomiT €4S #lndnd the write

protded B OB RO HR<h e 1Yo S By YRR ne disc 100

tofls 14 egppye area. Alternatively, the wite
(Opeg{o?‘cgct |n%gdr rrat?)én, which is recorded in the drive &

disc information area or included in lastly recorded )
t enmpdteanatividy, ecpointendgreiesmoranf manageaent dbsenationy DMA #i, other

i 5 5o KBRS QO el A5l 8o Tk Eanagement
inforfrla@¥RMEDSiHi| Mal i fedsrdedinsspetefi@ei408nagenent is
net hod accordi ng to another enbodi mrent of the present

invention. Referring to FIGs. 14A and 14B, a ,
r ec dvextniissehpaedriptbauthadptagipadstiodesindlized (pratation 1410). I

tis G fPerdjor, EF10 FptAE ity B LAY € Pledhved
operdiiond Y4ai timoughi 4@omrehededieoner dVhenevetldperafitres d40hthrough 1409
recorded in operation 1201 is, verified to detect gg¥, ,
information

are rgpgatesh Indexegil vervo 9raN Tegor!iae Ppefatiasp &mRPPEHY 8
Topﬁggﬁ%gr{é@{)mﬁg dgfegié pgécrﬁgveln&ﬁmwaﬁantﬁmérﬁ@ iNG%hEsH by 1

e area, controls fhe
(operatioer tH g/ r atlisrdptermined it opeeationt B4 dathat tiee Gnalézing of the disc 100
the defective area to a spare afea SO tQ. create a
s naeda8 dathTeoaides EMPOSIRIRPFNTOIMAUPP IR T Bhendpdatigoorded
terngEGET GBS FEAQLRMAMTIShA PEDS #1 SfecBIRUIH fiRA dofect
informatigheD Ele badtthé finakdefect manbgament débenatidn DEXS jn tiedDMA

(opePRISnEH Lk | el Caept B PR DEherte i qlcfhte dmapagement

inforﬁfe&i%h- Dﬁg%ég%teerew?o%rg@é\)e% tRRES I RCRASY Bk reliability of data
I'n as ft ect

ormation are store Irst tenporary def

detettidrar nBinnitamly; thenearify-afteopeitatiathod ate) be perfosmetarkibe final
reco\gﬂqepI %l]%{gzgi E&@%rlpétsﬁmrc? 881‘6%"[ Pr%n%%%éﬁt?ﬁfo‘rr%a%ﬁ N C}feaddéf%ct is
detected in this information, an area of the disc 100 having the defect and the following
area containing data may be regarded as being unavailable (i.e., the areas are
collectively designated as a defective area), and the final temporary defect
management information and temporary defect information may be again recorded
after the defective area. Alternatively, the write protect information, which is stored in

the drive & disc information area or included in lastly recorded temporary defect
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If it is determned in operation 1405 that the first

recordi ng operation is not 30 expected to end,
woeperari7ans 1401 t hrough 1404 are repeated. | fPCT/KR2004/000419

determned in operation 1405 that the first recording

, - '

mangB8i ! Bl ol PObS 81,8, i bedBEOdERngfE BIRA v

deschipedrdd eing indrbaséd byt1, litds andergoad thatttheimdexdn tM®methods shown
2004/ 079730 PCT/ KR2004/ 000419 the stored t enpor ary

in Figist 46 thiushnidE sauiddnsiead hembesesheroiunnynekeisded as
first tenporary defect information TDFL #0 in the

TDMAH?eeé(f%Fé&lnghhgﬁéd GERS %e}{%gfe%ﬁ)ma @mbB@B?%"s’?%mputer

information for managi ng t I rst te orary
prograrhdhatecarobe rdibbly a€omputezcwhidkdandd argenerargrapacial purpose

Comgg‘if?g?;T @a‘l'gg%%ter%fegftﬁa'sﬁ"etf%? ﬁ%‘f 2 C'agfi{]?ugw 3 Somputer
Cod{??o‘gﬁg%%at i <HtSBVhRA ¢ &Q@@tlu#@théc Héhgﬁfeir I%T‘S#l‘é‘?ﬁscér?ﬁé easily

cation in orrratlon an te protect mati on
reasd®hed byfa esmpater poogriaenmepin the drbddtd progedmtibstdredsn a computer
ot orary defect information TDE ointer to
readpBEErea B feadRb e bVhecamssar y WBPa LS pERgahEEed dhd run by a
comPﬁ‘tfe‘PrtHBtde@ébtm%ﬁéheﬁﬂﬂ getoriMedt e Hé?éofr%‘?éomputer—readable

nformation are recorded in the drive & disc _
mediumh onayalve armageetiofecondingingediuon amcpqttgaér@qr@mg medigm, a carrier

409 t t f t
wavekabiatane OeE A TROBRA:  other  than the

tenporary defect information TDFL #i and the tenporary

def quiirifFpRAYSHRRION, it ﬂéd@@m%e nblRSeprodutig b@paratus utilizes the
recorded i n operation 1408 it is check

defeghisferarationeanththe M@@’srrta@a@@rrﬁnhmfolz'e@thrbmemci%‘ﬁct management

are 1%‘@0% nglf gﬂp%éér&fdéﬁgfa@l gb%%nli grér)]ag%r(?rrgqﬁlﬂ)r éé&@ssttﬂ@trecorded

useraiga at While delgtibelrie teimsld09 redardingaal/edrepbeueivg apparatus as
operations 1401 throu%gatl409 are repeated,  indexes i

shovw ehlG.d. dds nndetdeed Hiptdpe aRPREHUS cambs: an indivdualrecording or
repréfﬂi GhdRbbaRe T B e 8IS LGt B EpRaRATT™T )

it is determined in operation 1410 that the
f | nalVhie n!gsorﬁbémm drsms AkQBe20ith writeeodesl disks| &$d understood that the

recorded te defec informati gn TDFL #i and
prosPRGAVPBHRNH G8 DerusSasoM i pnrLE o R g R g P eaRle
reco?d%gg Adi $re recorded as final defect information DFL
th I nal defect nmanagenent information DDS in the
DVA (operati on 1412). The final defect informtion
DFL Asdesdriedi atzovedaheiﬂpenaoﬁtjermesenhmenmw proviizs a disc defect

a3t hRIGES0 Rk e 4 855, ASearsipg o an aspecto
A e
leadrinmage patdisténd/onei lead-out arealsbdbat information regarding a defect that
exists in the disc can be accumulatively recorded. Also, it is easy to finalize the disc
by reading only lastly recorded temporary defect information from a temporary defect
information area and recording the read information in a defect management area,
thereby enabling effective use of the DMA. Accordingly, user data can be recorded on
discs (even on write once discs) while performing disc defect management, thereby

allowing backup operations to be performed without interruptions.  Further, it is
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detected in this information, an area of the disc 100
havi ng the defect and the foll ow ng area contai ni ng

wa@l210a/07a$0 be regarded as bei ng unavail abl e (i .BCT/KRR@4/000419
areas are collectively designated as a defective

\ fy
pos ) oA it PRSIt J8:THABRfBoomnt v

ect ormati on nm
afteragaorling twr wate paiteerinfonmation éu bidigc.arAlao, even if a disc drive does

ot ST R A, B2 S TR gL e ot
inforndglonds ¢hot Bolamsdd thé Qér%ggm RARQRENagEHh 8T ip?cﬁnyégon further

2004/ 079730 PCT/ KR2004/ 9 nmanagenent | nformation
inclutiepdhetestiesationrinfasmationrarcbtheadriterprotest DNiBrmaton.e Accordingly, it

s oS5 G AR o, 85 SR byl BB BB R oroea n an
imprépét &fcduain 4dBitaultds Pbé‘zéiﬁﬁadtohﬁc@%@@h@ RelRARY of a system by

nunbers. The aforenmenti oned defect managenment” may
recogding theteshpcation ipfiermation anddhe avnte maetechinformation ay tamporary

cotefERHhmolh  E0r a8y n R0 B R BT, i et
manaﬁénkmtSUCh a Eonputer. Codes and code segnents,

ich constitute the conputer program can be easily
reasoned by a conputer programer in the art. The

pr oglVaike this invendignihasbeampartisnlarly shews andggserifed with reference
to erbﬁﬁ&ilgti}lrgs ?%erlggﬁﬁt&@mﬂ’ét ?rﬁhdee%@%@céyﬁ]ao%g%ﬁlr%n@tlhﬁgé SHnaPdarious
charesfinfoned antheletailst iney benmpatiethe et adtheut deskrting My e spirit and

a magnetic recording nedium an optical recording .
SCOP'%itﬁﬁ]'n\é?r@QnraSe@e inpel/ey the aerRRIPRANANG 6laiap andcentdwapats thereof.

medi a. During reproduction, the recordi ng and/or

reproduci ng apparatus utilizes the defect information

and the defect managenent information in the defect

managenent 15 area and/or the tenporary defect

managenent area in order to access the recorded user

data. While described in terns of a recordi ng and/ or

reproduci ng apparatus as shown in FIG 1, it is

understood that the apparatus can be an individua

recordi ng or reproducing apparatus or a recordi ng and

reproduci ng apparatus. While described in terns of use

with wite-once disks, it is understood that the 20

present invention can be used with other witeable

di scs, including re-witeable recording nedia. As

descri bed above, an aspect of the present invention

provi des a disc defect nanagenent nethod suitable for

use with wite once discs. Aecording to an aspect of

the present invention, at |east one tenporary defect

information area is present in a
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25 lead-in area of a disc and/or a | ead-out area, so
that information regarding a defect that exists in
W0 b@46d780 can be accurul atively recorded. Al SOPCT/KR2®4/000419
easy to finalize the disc by reading only lastly
recorded tenporary defect i&fogmtion froma tenporary
defect information area and recording the read
information in a defect managenent area, thereby
enabl ing effective use of the DVA. Accordingly, u
dala caft VHEe QBRI HSEIVH §6§C<eré>@&a@wormr¢@r9daﬁ@8 apparatus,
e perform ng disc defect nanagenent,
tne (ﬁﬁ%?é@;p‘ﬁg dgl owi ng backup operations to be perforned
vvi a Inmrtrdllay@'rmu\rj‘tlclmasieacﬂ'-m ares, a dataisveddamiDa lead-out area are
4/ 0797$ /KR2004/ 000419 possible to change
seqqm ‘?HVEP% '88? nformati on or performdisc defect
B BRI MharPAGne i 4186 if) 36 Rid B o!difh¥ddRinP4RERAd the lead-out
ormation I disc. Also, even If |ve does
areanot access a dr| ve & disc information area and test
Iocatlon |nforr$t on or wjite p
Clg

f
ot Comparam areR s dukarnan Aahh at Rirst apBedinge tedthin Srea and the
Ieadldﬁt%rrgﬁtaha%ﬁréﬁ ﬁﬁtﬁudés idmapordppdéfeet fsimatRiPaM@femporary defect

information and the wite protect | nf or nat i on.
manageoeit infosmatian inckidiag drive & drsc tfowoalign;srckss a t est

S AREk BT RmEad ool 8Bt SRE L fEtlebll iR Hrea anddne

IeadIJlR arréa ARV HEN lrﬂﬂu@esshﬁ%rﬂﬁét@h reb@?d?ﬁé'ld&t'bh@ dremé temporary
l ocation information and the wite protect information

defeghmtf@maimand ﬂef@mpqrana@ef@ehmanag@mmﬁ infarreation uged by the

rocol{iia R reBledlead FpdteRFL Rt it BRI naridtiment

shawerein @ 1dsseicbhRRA Winidorapf @sfeetinfornfatRmiatd BBastecorded
thereof, it will be understood by those skilled in the

tempgrary gefect maEnegemest aﬁge@atlmfvmlﬁh anel lasdly apeardeghiniiee temporary

dofefERRBGBhTHLE ot A toshPAQY 8 418 ifiadBirebt i ror o

finalebgbmbyand récardirr smi/er té]ﬁ'bd@rf;lng appaftu¥\0 2004/ 079730
PCT/ KR2004/ 000419 CLAIMS 1. A wite once disc for use

with a recording and/ or reproduci ng apparatus, the

di 5¢ Coﬂ&vdté'cﬂﬁe d':_?s@fcfr%%r\ﬁltﬁ ngﬁor'gihgg@g(:f/gr %h%aﬂeiina apparatus,

ar'éa, a area, and | 'ead-ou
the d¢isglgenipriglrigy posi ti oned a defect managenent ar ea in
at |east one of the |ead-in area and he | ead-

a first record layer including, sequentially, a lead-in area, a ata area, and a first
lead-out area ;

a second record layer including, sequentially, an outer area, a data area, and a
second lead-out area;

a defect management area in at least one of the lead-in area, the first lead-out
area, the second lead out area, and the outer area,;

a temporary defect management area in at least one of the lead-in area, the first
lead-out area, the second lead out area, and the outer area, and which includes
temporary defect information and temporary defect management information, which
includes drive & disc information, used by the recording and/or reproducing apparatus

in performing defect management; and
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area; a tenporary defect nmanagenent area in at | east
one of the lead-in area and the to |ead-out area and
waokiogh797c] udes tenporary defect information aPdI/KR2004/000419
tenporary def ect managemant i nformation including
.dr?\él‘?lvé‘&jﬂ%% infok ﬁ’{aﬁBﬁ'a‘P s ré’sré ﬁhé‘t@a@?one of the lead-in area,
information area I'n at least o ad-
the fastlebbeoutlsrad; kbletsenoed lead owhamha |a|mdlthdemterrm@el;rahd <wh|ch includes

ardi ng | ocat ns of .th def ect
'“formﬁq 35q1na ﬁ@stoéﬁ%%f%{mo 3@%’6%&?{9@@%{% and temporary
defebfreiBBE Rt ¥BMnAYod ne  Ls recording andsor
reproduci ng apparatus in perform ng defect managenent,
wheheiain @ Ibsistecosdbast ‘@mpqrenmd»ef@cylnﬂ@frmﬁon afoartast renorded
recor ded ect

temi R BEbRIan e e OBt WER Ao 91N TER@ded in the temporary

defeb?m%bgébherﬁ eh 85 L arBRBaSRIBANG tRE BB ‘?’né S drBal i disc
def ect nmnagement area for disc finalization by the

finalizgtiondi ng and/ or reproduci ng apparatus. 20 2. A wite
once disc for use wth a recordi ng and/ or reproducing
apparatus, the disc conprising: a first record |ayer
i ng!| udi THe wiRt@wRBEIdKd ¥f clainh @adhefeiaiRe protdt miéMSation is further
and a first |ead-out area ; 25 a second record | ayer
recorgas] indhadlrivecq digetinfarmatioarareat er area, a data area,
and a second | ead-out area; a defect namnagenent area
in at | east one of the lead-in area, the first
| e4d- ouThe @¥rR@ ontb&liseedldinh 8a@herdinar ea, and the
outer area; a tenporary defect nanagenent area in at
| etherdaspds wittendo It%da¥%3W8 diggrete fecording @pesatibnsuand

e ProRER Ml Raa Ko b o R ERCA B35 EofiFG gperations

tenporary defect nmanagenent information, V\,hl ch
i ncludes drive & disc information, used by

r e2or di hBe 4tie ence eliscorf@ainy Tappareip the drive M'ﬁ@ﬂmfpﬁ@atlon

@ﬁ%g@ﬁ?@@%ﬁﬁ&eﬁﬂ @*%t%@d&@%%n&g%ﬁgtth% r’gest Iocat{onn information.

is present in at |east one of the lead-in area, the
first |lead-out area, the second | ead out area, and

ofer afBaWkagnasidiss eidaipydswh ?Fﬁ"&F%f@rﬁﬁoﬁeébgﬁfﬁ%@fmmatlon
and {r%ct%%éﬁ}%rfggﬁeecp{a%%ﬁgﬁféw rﬁSfrﬁ?ﬁor‘n QEé’FéE?)'i’G@&‘lrfiggch recording

tenporary agenen or ma
operation in which data is recorded in the data area.

7. The write once disc of claim 1, comprising a plurality of at least one of the
defect management area, the temporary defect management area, and the drive & disc

information area.

8. The write once disc of claim 1, comprising a plurality of at least one of the
temporary defect management area and the drive & disc information area more than

once in the same area.

9. The write once disc of claim 1, further comprising a combined area

including the temporary defect management area and the drive & disc information area.
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5 wherein a | ast recorded tenporary defect information
and a last recorded tenporary defect nmanagenent
WO ndoaorEse on, which are lastly recorded in thePCT/KR2004/000419
tenporary defect managenent area, are recorded in the
def ect managenent area, for disc finalization. 10 3.
The wite once disc of claiml, wherein wite protect
i nf@r meA inggthbd dfumahering dscadefects| compeisithgt ve & di sc
information area. 4. The wit nce dis ,of,clairHB,_
wHEFBIding infermaban faoaringrAetest iThaaidahicl eparded in a data area
. I_ . . n . .
of a §isE HCRbRIRFE o FErceB Rl oBRFicR 5 D el Bofect information
severaldimel irga de@parargiefectimaidgemennt areanafehdidise, avhareaisan index;

I as8prding miprERLOoBaprg e i R SRt ey HeRd [dfEmaton as it
temﬁg?éréll %%efl."n%@ﬁgeﬁ%’ fbﬂﬁatic?rpinﬁthe-ﬁagr}wréF)Fdé*@@?nﬂ!négement area;

rein the tenporary defect “i nformation )
angcbhaing énfpomatign dejardingriecaitpnsesit theritholentparary defect information

and frec@msaranhagiaet aarzommat rfSRsRlonH 2 syt diedfiofmation area of
the gé@i m 1, conprising a plurality of at |east one of the
25def ect managenent area, the tenporary defect _ '
maiepgatieg therecordimgdhetith temposay difeet informationt thmrecording the ith
area, ,8 The wite on disc of claimil, .conprising.a .
temqgra;yaqiqffayt gpnggepbeggfn%gﬁga@qn, thteerﬁﬁgl;dépg, %Fﬁ%ﬁatlon regarding
the |IFBRRIRBENbadt GARHild HEreddiNG the oSk 9qi\rérpfdmfé_ [@RoRTI8G operation,
nore than 30 once in the sanme area. The write once

the tdinporafy dgfechinfornfaiionhend ¢eertampeeisgy detentimanrapeinent information;
i ncludi ng the tenporary defect nanagenent area and the
drive & disc information area. 32 WO 2004/079730
PGECKREAG 4 1890t rddddoné ofeideensdranpaeich thfdinsation and temporary
defects, conprising: recording information regarding a
defebmagememmfprmm?@mm & dptact MRnPdamentcalea aiiaa disstfop disc
. i according to an ith recording operation, as ith
fmal%@ﬁ‘g‘%‘rary defect information 5 several tines in a

tenporary defect nanagenent area of the disc, where i

is an index; recording information for managi ng the

| U1t enipoe amgihadiaelaimhi GiHEbelFPrRBIISing receisg Hile protect
inforfEdiBhtin qﬁ?%?i@&@ﬁisb%ﬁ?ﬁ%bﬁ ][éé‘. the tenporary defect
nMeEnagenent ar ea.; A

recording intormation regarding
| ocations of the ith tenporary defect information and

the_t def i nf ' ' '
& ﬁ?-si i ﬁ%gﬁ%@pﬁﬁc lgrr]gﬂigNehneerg}n cIiLTrinogr{LEgrle%grcﬁiﬂg%hgfth\{gmporary

defect management information, the ith temporary defect management information is

and

recorded to include at least one of test location information and the write protect

information.

13.  The method of claim 10, wherein the recording the ith temporary defect
information further comprises:

recording the data in predetermined units;

verifying the recorded data to detect a defective area of the disc in which the

defect exists;
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io the disc; repeating the recording the ith tenporary

defect information, the recording the ith tenporary
waledoeor97amnagenent i nformati on, and the recor dPCIKRR@®4/000419

information regarding the locations at |east once

optond BCARAPaTBalEs 55 it LBl 5% 478 firBltin that points to
a repl&iEMRER Atedgbelie dBfeaBRIBIYa adfre firgt temporalp defett information in a

recording a |last recorded one of the tenporary defect
memofyf,or mati on and tenporary defect nanagenent

i nf.or ' ' def . ' e
B e L B
recofidetitda, saeditid siofiagrtae difdirngtiow at keapt ohes;tand
information in the drive & disc infornation area. 12 . .
THeasegHba iforeptpmsiarediin &iemeneyi %TEP t9serqiBg dpeirery information
I . .
as thffh Clp BRI RLY nfofn i SRRTANOS 1 CIPERRId AR, géRe:
manageaedeareiao i ncl ude at | east one of test location
information and the wite protect information. 13.
The nmethod of claim 10, wherein the recording the ith
t or tond [ s fSHd : P
r gfggr d%u}ée‘?ﬁéﬁ@a?”éj /?Fn@;gr edue(?'g %‘Pﬁégﬁﬁsm ts; év\g;m?fay(?%%’ comprising:
t heraceeding#dadimgauniothadé tesrdaddief @t endoraeads data frem a data area
disc in which the defect exists; 33 WD 2004/079730
of thpdigokRPA04/ 000419 st ori ng information that points to
t [ | A8 Rt ggoi nts to a
r(:%Fg@gﬁgﬁtﬂ{%icgﬁ?)égﬂﬁ]teé%g@g%{r?%ngr ea as the first
t enpor aegodkindamMmatitroregatdiog ai defact inghe data regarded iy the data area,
t he recordi the data ip the predeterm ned units, _t I
as tepnarR A eCh OB R b db PrRataR e HIBrEcsy oty da of e disc;
| nf or ”%'c:@l‘q]ﬁ{aﬂ diterR MeBrmatish farahnagingehé Mémporiry @efect
stored in the nmeffory and recording the read
inforimattion reest teorporary défect managamenainfodedtian in thedemnarary defect

several tinmes in the tenporary,.det , : :
manggegent ates tonmanasem e aranghos Lt B NEMEe.f o
inforfrftionse Wi th a disc, conprising: a recording/reading

unit that records data on and/or reads data froma ) )

dat a arregord information regarding locations of the temporary defect information
and the temporary defect management information in a drive & disc information area of
the disc; and

record a last recorded temporary defect information and temporary defect

management information in a defect management area of the disc during disc

finalization.
15,  The recording and/or reproducing apparatus of claim 14, wherein the

controller controls the recording/reading unit to further record write protect information

in the drive & disc information.
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of the disc; and a controller that controls the
recording/reading unit to: record information
wo egandi7’ag a defect in the data recorded i n t heCHER2004/000419

area, 1is as tenporary defect information in a
t i -. .
Uil el 8.59%F@%dmg§9%aﬁ§s 8 8im ;:@W&em the

contidfieecontrals @Iﬁérﬁé¢drd|n@$l'ebdh1galrart30 r@ebﬂtthem@tag'armetdata area in
information in the tenporar managenent _ar
dlscrﬁ%r%@%m aﬁ'CHTS@@Hﬂttpdﬁcgr&i‘rthﬁé?mupﬁ’&"u qi@cfdnfqr@aézon and the
A%
tom i, des et oM et b At 1o BT e o Rl Siprefions.
tenporary def ect managemant information in a drive &
disc informati Qn ar the disc; and r cord | ast .
TLEr ke ErRsie e Brile uePT oG AP B 8T SR iherein the
contBRbPELNtrOTB RS RIS gln'lgﬂfe%ﬁ%turﬂf‘td BcBrd lehta ARG RN brea in
area o e disc di'sc 25 finalization. .
discrete rrabirdigg apet ationse ;annddoo’eugrdetppdemposawfdefeah rmamagement
lnform%g)ﬁttg u%qrqulqe] gé)sr‘gﬁcréc%{oglr mﬁ?’%ﬁlgpfﬂn&ig\gn %fﬁr%&%g E afign N¥or each of
c information. 30 34 WO 2004/ 079730
the ré@@}dﬂ{%%g4 8%%%19 16. The recordi ng and/ or
reproducing apparatus of claim 14, wherein the

co roI er cntrosth reco [re
S LR RS R R85k BBl frormaton
combﬁé?&* ﬂ'fcﬂ%é?iéﬁr(% hWbGationst & st 8fsH 6f tHeedise BREN®fité protect
defect information and the tenporary defect

informatiagerewhether information can beaktittesi ta the diseor di ng
operations. 5 17. The recordi ng and/or reproducing
apparatus of claim 14, wherein the controller

cofd 1 ol $hé Qeits ©ABE diSROsT @aet 18, WRbeif the 8a0S & dibe ifatraation is
in the data area in discrete recordi ng operations,

also innluded indiberdfiven® disiptaratajioneireat managernent
information to include test |ocation information and
wite protect information for each of 1o the

r ez@r di Tige Opies ahtoritsc difclaifheowheeimtneddve & disc aifeimation area
1, wherein the drive & disc i nf.or mat i on conpri ses

furthepinsiudgs ipferaratign] thaﬁyrzﬁ]o%ﬁheadl%g@foamaoafort adriye yged for a write
and/gppea\éf bﬁ&a%ﬂt ect

21.  The write once disc of claim 1, wherein the temporary defect management
area further includes an address of a last recorded unit of user data and an address of
a last recorded unit of replacement data which was recorded to replace a defective

area.

22.  The write once disc of claim 2, wherein the drive & disc information
comprises information on a location of a test area of the disc and write protect

information on whether information can be written to the disc.

23.  The write once disc of claim 22, wherein the drive & disc information is

also included in the drive & disc information area.
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i nformati on on whether information can be witten to
the disc. 15 19. The wite once disc of claim18,
wokedmer9T3d he drive & disc information i s al soPehERa@EM00419
in the drive & disc information area. 20. The wite
once disc of claim19, wherein the drive & disc
information area 20 further includes information on a
t yp& of Theevrie saceidifooheaino@3pwharaln itve drise & flisc isformation area
it d/ d tion. 21. T it - di .
furthg IncFug e TG0, o1 £ A4 Bbigisr G5, IBF BTAIORLG SrRLSed for a write
d/8F B&ad §péRgbni Nncl udes an address of a |ast recorded
an unl%?a o?ﬁu%epndata and an address of 25 a | ast
recorded unit of replacenent data which was recorded
to,replace a. defective area. .22. The wite once dis
o 231 ai WS WHIRENES it iy 2 Bhgrl i yngtirg ferect management
areaffgﬁﬁgr PRRudR 1 58828 7 Ias! REBF&uRt oRubEsdadI £R) Sh address of
e er

Isc and wite protect 30 information on wheth
a last neeordediunit ofaaplasement data whichhwasrecorded to Téplaee iatdefective
once disc of claim?22, wherein the drive & disc
information is also included in the drive & disc
i nformati on area. 35 WD 2004/ 079730 PCT/ KR2004/ 000419
24. The wite once disc of claim23, wherein the drive
& M sc Aneerrdableodisaieause ith lagiecpriing asd/armepragcinghapparatus,
.of the disc, information on a drive used for
the (ﬁg‘f/\n%?%%gl d/ or read operation. 5 25. The wite once
di §edf-irchr@am 2, wherein the tenporary defect
managenent area further includes an address of 'a
| a&1eaceul @€a; unit of user data and an address of a

- STPEARA T g b8l L EBIE™ g 18adRLE Rt and in whion data
is rec@ciedcat/er fibmovhieh das® ismdpfoduderi;or di ng and/ or
r epr oduci ng a?par atus, the disc conprising:

| ead- i
r @ emperany detagimanasiemant arean at laashone<h aelpad-in area and the
lead-gng{t‘é@’ﬁgé' ahBSvhiERHd R G PYefeRf fshaBBhdr? ifBHABtion used by

the recording and/or reproducing apparatus in accounting for defects in the disc; and

area

a drive & disc information area in at least one of the lead-in area and the
lead-out area and which includes information regarding a location of the temporary

defect management information.

27. The recordable disc of claim 26, wherein the temporary defect
management area further includes temporary defect information managed by the
temporary defect management information and used by the recording and/or
reproducing apparatus in performing defect management, and information regarding a

location of temporary defect information is recorded in the drive & disc information area.

28. The recordable disc of claim 27, wherein:

the data is recorded in corresponding recording units,
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is recorded and/or fromwhich data is reproduced; a
tenporary defect nmanagenent area in at |east one of
W b@4legee i n area and the |ead-out area and WAGCT/RR2004/000419
i ncl udes tenporary defect managenent information used
et TR Aot SR KR MOt et normation
and ’r;dansnoonamj7 defm:lt nmneugeewntnnfarmbhastforopm'f@ining elefectanamagement with
pout a{e nd whi ch incl udes

G otertnine ega

reSp?ﬁtftBr pagt ?é@%‘?rglr}gg“@ ation of the tenporary
detfh%%céfﬁ’é}fié‘pﬂfﬁ%%rdﬁ@)fré?r'yrﬂﬁfé@ﬂnf&%at ghecdn%ﬁ%ré%aé)\c%aﬁbﬁ ©f an area
of claim 26, whereln the tenporary defect

in wmalma@mmmdedaemrrfaspohémgu pait ofcths tempooaryrdefdef intarmation and the

temdpgfﬂ%@%hf Managde ed 2 O%%tl%g)gp PG a%%oq?%@@ RGogding unit.

and/ or reproduci ng apparatus in perform ng def ect

managenent, and information regarding a |ocation of

t e&ﬁxor alee tegasdablerdiss ahelntn 26s wheseindbe drivetdhdisdrinfpsmation area
furthg[ g]c o gn@arfg onloﬁhﬁ oaly@gopg/vl Trrc]e(fg,ar Ofe?p%?ded %a?a in t%e data
areagorrespondl ng recording units, 36 WD 2004/079730

PCT/ KR2004/ 000419 each recordi ng unit has a

correspondi ng pair of the tenporary defect information

pror m i e AEP R ERERERT 2% e dBE Ve o isciniggpration area
furthehideiedy dlvdbroable, areaduthendio fahe ritdproteetive Tﬁff@frﬁéwon indicates
defect information conprises a |location of an area

that the disr ihwiite petestaddaddiienalewiferapirstipaiinfosmatiae is wrlteable to the
recol G EREY o0 15k 11 IR b R EEBDBfet R Ghange o

enen a correspon ecor

write tectm stdiue ofdkedibattbeagdiirs allow redscaidmg’zi& thwwtalareé he
rive & disc information area further includes wite

protectlon information with regard to recorded data in

he( datfd 0o Gable gpaaf o8 AARL&nthe Grif 89 LMfdPmation area
Bl i R

V\,hereln t orfrati'on area

furthenirlclubs |af0'rErxab|bdzEﬂuloemt artgzpe siidrive batl, mﬁofrmtahen \ablotJEa type of disc.
protection information indicates that the disc is
wite protected, additional wite protection

t
suc%r "&fhé?tﬂ% ord4blb ogé’cpbpcléﬁn Qgefdrﬁlérg‘bgrﬁ R a%@taarea in which

t hat e recording and/or repro par at us
the dzda ixhainigebarecordedcapd i etdidhotheseabrding aintifve rdpsociucing apparatus

n,allowrecording in,th .area. 31. The .
perfciig dSIaD UGSt WHATEIaT s St e o AR ataer includes
Hakieh htR@ard4/r t her includes information about a
lmcortyple [)@déﬁl ve angrl nformati on about a type of disc.
33.  The recordable disc of claim 26, wherein the temporary defect
management information further includes write protection information with regard to

recorded data in the data area.
34.  The recordable disc of claim 26, wherein temporary defect management

information further includes information about a type of drive and information about a

type of disc.
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20 32. The recordable disc of claim26, further
conprising a test area in which the data is not to be

w0 e@andwao and i n which the recording and/ or r epCDRRCI0AH00419
appar at us perforrrs a test on the disc, wherein the

dr3ye &TAbSEchARBILESE O cRHifiDd %ggsfgérﬂ%&ﬂg% test area in which

i nformati on about the test area ecorda

the diitads abt td be meﬂﬁdedﬁwdewhlchhmrewm@d &mthéeé@@l’dmg and/or
ement inf on further. inc¢cludes w

repfﬁga%?'agﬂpaﬁr%fHﬁ Hﬁ PR anieshop &z cisc, wher@eéhaé@ﬂaaf%ry defect
maniggehﬁfht‘ﬂﬁbﬁnéﬁ@ﬁfurﬁ%r%lya@@wff@r‘?ﬂét‘?c?r%?o&: e 185t &k@l M

wherein tenporary defect nmanagenen ntorhation
further i ncludes information about a type of drive and

' b 37 WO 2004/ 079730
bCH o6 b8 FeBt 261 4t SR Rleth 2, Hthecolliadsiog acsRfimarea in which
is re@érdeldue P@en@&ﬁmdté WhCHRist R B f Hé&o%bg%npor ; ﬁfécﬁiucmg

is not to be recorded and which Is reser
apparetisr (@i neglanedd portianegfrtbe wisita grem pawhichsa defgutisf detected,

e HEE <G raey P8l tharmemelal tasbafinn g et isdludes data
Iocaﬁ@@ﬂfoﬁrﬁ@ﬂdrﬁébo@ﬂ £Rcaliod®f alBst ﬂe%@%éiﬁﬁbr%oﬁ'o?mﬂé’fdata and

claim?26, further conprising a spare area In
replaceseeridacatiqy nfermationcaheut whipeations of g dastigcotsed portion of the

[ and/ or reproducing apparatus to replace a
repléc%ﬁ#%né% the data area in which a defect is

det ected, wherein the tenporary defect nmanagenent

inforrmtionfurther includes data io |ocation . .
| n? br mef\reePraRELANAOr BiMeHesingfapgaratys foress wét a disc, comprising:

0% el SRR AL 3 PR 30L BN e Rkt rom o v

ofthaqﬁgc @mdof the replacenent data. 37. A recording
and/ or reproduc:| ng apparatus for use with a disc,

c orEPNEPIRY: thal gonfiols thn ErGeydine4aRAGIUMittof hat records
data on Pd Hof @Iaﬂ%bécon f‘ﬂﬁatp%ro%?a r8lorbiB§ in the data area

di sc; contro

as temmmedy dgfecds&dotrmgamcm ih 4 tEmpe@oy defercfc afdareidedient area of the disc if
ar di ng{e@ defect in the data recorded in the data

defegtrrggnagg iSRG p@@cPé'@? information in a tenporary
def ect RBAYRIERYeMER iftbrhiofinrtfudifg information for managing the

temporary defect information as temporary defect management information in the
temporary defect management area; and
record information regarding a location of the temporary defect

management information in a drive & disc information area of the disc.

38.  The recording and/or reproducing apparatus of claim 37, wherein, when
the controller is performing defect management and the temporary defect information is
recorded in the temporary defect management area, the controller controls the
recording/reading unit to record information regarding a location of temporary defect

information in the drive & disc information area.

39.  The recording and/or reproducing apparatus of claim 38, wherein:
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20 defect managenent is being perforned; record

managenent i nformation including information for
woewagi91go t he tenporary defect information asPCT/KR2004/000419

tenporary defect nmanagenment information in the

t : . . .

RS b RSP o8 &P S8 g rocoraing e

defoe each 26coriirageniethe icohtroh@t iecordsna aotespendingipstr of the
information area of the disc. 38, The recording and/or

tempasBRoeRieChigTerpiicR @id BImeoraNhigiect m@e@qmewm@ﬁ@rmﬁﬁgn for
perftgrgrﬂn%%@elf%t Orﬂg?rgééé@érﬁ@ﬁmvﬁﬁ &t to 5?%%9?%”%08&%@%& in the

rar nformation I's recorded 1n
temparapodefcygt thehagenembt ageareand area, the controll er

controls. the 30 recording/readin nit to record .

in &'%@#%%é@&@ﬂ?%ﬂ@/ %eafﬂntmﬁ@\%ondﬁﬁemdyndaeé&c&drlve
o . it C e : | nfar . _
ior AR REL Serkicn 614k o il PRI B g ARoresponing

pair 8BthevieeTpEirary d&f8ct/ibf@atatiod 78xBtheREM KRa00dé fedDdbdagbment
. ..contraller controls the %ﬁga t.(t) be recorded in
'“fOfHIﬂt'PegsE)ﬂ&Oﬁr&SPQEGW&i TREOHG YN £ or each recording

unit, the controller records a correspondi ng pair of

the tenporary defect information and tenporary defect

medageneme réctrdingeanddar feprodyeing apparejusief el@im 37, wherein:

RBAENE . bl P BB arb s S ok glih Adat type of the
recoifdri]&ﬁ?g?ﬁgélbr%pﬁdd%c}r@@éﬁ%ws@{cﬁﬁﬁoﬁrﬁmﬁ@%&% g@@fw@ggﬁé disc, and

disc & drive ‘information area conpris
| dbatdomtrobier usestheainformetiontofitse tyrotide racording and/or

correspondi n i of t tepporary def ect .
repryalic T BoPaIr i ahd iie BiastBap P deboltihg Gbriareproducing the data
with Fe¥piches tHendatararaacor respondi ng recording unit. 10 40.

The recordi ng and/ or reproduci ng apparatus of claim

37, wherein: the drive & disc informati on area further

aniror T BT R RBE Rt g EpRrrsiger BEF Rt Pherein
t yihe drivet&eisdi infornaitidn drbg feamdrintluges waRé prbection information with
information of the type of the recording and/or 15

regarciey weeedethdaisparthe ¢atantea #adt ype of the disc in
| RGOSR0 g BB B i R e B 51 incicaes

e recording an

that thigpdisaiwrity petestet37, wherein: the drive & disc
information area further includes wite protection
information with

42.  The recording and/or reproducing apparatus of claim 41, wherein:

the drive & disc information area further includes a recordable area, and

even if the write protection information indicates that the disc is write protected,
the controller records additional write protection information to the recordable area such
that the recording and/or reproducing apparatus can change a write protection status of

the disc to again allow recording in the data area.
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20 regard to recorded data in the data area, and the
controller does not record the data where the wite
wEe@ieteBon status indicates that the di sc i SPOI/KR2004/000419
protected. 42. The recordi ng and/ or reproducing
appear at | %}5\,{) i [
n?%r m?ﬁ%gé%%?%ﬁ%/ﬁér [ ngPagg a%?a?éggggjga gﬁ%feﬁﬁerem even if
the i rotaction infoemationengicatesdhablhei diso rsmtlteopratemiedﬁﬂhesoontroller

the disc is ite protected the control

record ecteTIRRIRY SRt waneBeptast LEoiBAl e BR A PBrY Sefed
infor®aRhdahbifraesRiceHicht dtatﬁlfortdé@a WA i rB8orfd |Hra defective portion of

reproduci ng apparatus can change a wite protection
the datataliea 6P ast teepelicrmn tefesymanagement feciwedivrilg protedied disc.

data area. 30 39 WD 2004/ 079730 PCT/ KR2004/ 000419 43.

The recordi ng and/ or reproduci ng apparatus of claim

4144 WheTRE RecEdfily hhd/of Repratiidifg @p@b@ﬁhb%‘ﬂ claimmw@m

i ndicates that the disc i's wite ﬁrotecte

cotferdise éirtherexasnpdsasna tesd @pen iy tﬂ:éftbetda‘ﬁamg@h@rbe recorded and

which IR eRBiofer ep Gk EF R afaivh b8l aR8R: Pproucing

appéi%ﬁfsCﬁ)lp’@fd)ﬂ’fblt@ét@ftrﬁs diee, glat a area so as to perform
def ect managenent for the wite protected djsc.

Thihereaidiadien getasds aroeatjpnoefibe rﬁ@sta?ﬁfgarfmrn@f@fmatlgn ﬁecorded in the
dnv‘%\% dl%@ﬁﬁ&]r@%l&rrgre%' sc further conprises a test area in

a s hot to be recorded and which the
control |l er recogni zes as being reserved for the
recording and/ or reprodu0|n8 to apparatus to perform
a fest ORetpeordingand(pt renTedveng epPpErtug of staim 37, wherein:

O&\%tc%ﬁ)‘?ﬂro%fe&F%fbragwrF@ P‘?&{&E{ mnlf&fn%t@f m?ﬂertgﬁ@g?%’;/ dé?ect

Ion area

managdfr@nt irdormogiitn, rgndappar at us of cl ai m 37, wherein:
&1 control ler records wite protectl on information

et GHEISF Ysarine witsproigelintrniarmadiopdeidsicmaing vvfnf'etﬂer
addiﬁ@ﬁ‘élrooelté %5an%eY§]mftQﬁt Jﬁé 8at%fﬁ%§“ lon information to
et et I

rmne wh t1ona ata can be witten to
the data area. 20 46 The recording and/or reproducing
in the caon er f rther

r at of cl.aim37, wher tr
RS L Qe e ReediuMehdba SPadkaRs SRAGIUSEREIT 57, Wierein the
Conttd'e%?E*J’ﬂﬁﬁfﬁgdgéﬁiﬁzﬁ‘u%@ﬁﬂ%a BT FeREgp it Tofihatiop about 2
typetdidhe dexding and/or reproducing apparatus and information about a type of the

disc.

47.  The recording and/or reproducing apparatus of claim 37, wherein:

the disc further comprises a test area in which the data is not to be recorded and
which the controller recognizes as an area reserved for the recording and/or
reproducing apparatus to perform a test on the disc, and

the controller records in the temporary defect management information a location

of the test area.

48.  The recording and/or reproducing apparatus of claim 37, wherein:

the disc further comprises a spare area,

40
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25 47. The recording and/ or reproduci ng apparatus of
claim37, wherein: the disc further conprises a test

w@e@a/or913mhi ch the data is not to be recorded BOTKR2004/000419
whi ch the controller recognizes as an area reserved

¢ : ' :
panpRraRECitelh FRENgh i IREHERHRLORIARRTNA 4% bles gd controls
the recoridiviy/teziirey eny teledset roplaagerattiaiantoaepiideoa partion of the data
| ocation 30 of the test area. 48. The recording

areadpayhieh hepdefectismiptapies at us of clai m 37, wherein:

ooBs boBoY R ARaL SRR T ARIR IR e iies data gcation
inforaatieatabiont tHecatidraof @ portitedof thetdata datiaeplaeenssrt location
controls e recordin /read#atﬂgdum t to record

t .

mforvr@wpa@&wﬁ@qa%atgprt of 2 PRrtieOlihgdpPiRGRMENt k. dfich

ar , ;

8 ol dotdens S affdur of REGHEARE spak ih HPRER drea and the
sparé @ced using theidata towtioannf@bmatioa anddhe ireplacémend dodation information

g%ﬁbhe d?ta and Qggl&cenent Iocat%on I nformation
reco h the [PRPIY dsredt rParegynert NEatiopt acement dat a,

and the controller detects an anpunt of recordable

space in the data area and the spare area using the

dd% | ok abmputémicadabte mediaml enheded plithageoeessing deatiumtions for

. i nformation ,recorded in the tenporary defect
implemag Metfol RECERR. TORETRIMER oA SOMRUtPEadabl o
medi um encoded with processing instructions for

i npl ementing the nmethod of claim 10 perforned by a
conputer. 41
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