METHOD FOR MANAG NG DI SC DEFECT AND DI SC THEREFOR Technical Field
The present invention relates to disc defect nmanagenent, and nore
particularly, to a disc wwth a tenporary defect managenent area in
which drive & disc information is recorded, and a di sc defect
managenent net hod and apparatus therefor. Background Art

Di sc defect nmnagenent is the process of rewiting data stored in a
user dat aME&T MANAGING QEFECHQNBCQISGIF@RE%QB a new portion of

the disc's data area, thereby conpensating for data | oss ot herw se
caused by the defect. in general, disc defect managenent is perforned
using a linear replacenment nethod or a slipping replacenment nethod.

In the |inear, replacenent method, a user data area in which a defect
exi sts ib&@ﬁﬂpﬁ@g&'d with a spare data area having no defects. In

the slipping replacenent nmethod, a user data area with the defect is
sli pped and t hel ieRIesgsbinvention flates fadisagefrst management, ansemoreot h
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access nethod. In other words, the conventional |inear and slipping
repl acenent methods cannot be applied to wite once discs on which

recording is allowed only once. Specificall y, the presence of defects
in a di s&?—@f@%ﬂ&ﬂgﬁly detected by recording data on the di.sc and
confirm ng whether t%{; data has beep recorded correc é on the disc.
Howel®r, once tH&C dgtest mansgemepbisdhg PEPCess i rewit Eﬂc‘%"t stqred in ajuser data
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After the devel opnent of wite once discs CD) - R and

Di gi t al SPRensatiegipxdatarngs) olkervdse Pghs%féh!ém@d%fﬁﬂt elvgereral, simdafacta
recordi n'g'. ﬁé&&‘ﬁbh%;s% @8%:r@%Eﬁeﬁ%p%ﬁémgﬁpﬂefﬂ%rd}%gf@%ng—r loPacement

type of SC” Can Dpe use as a I SC Sl nce
ex pensi vieethad. i tfm/wneraammmemsneﬂndt aasablilaie afeain wbradlan@fect exists Is

oper %Z;laé;légv{@% Spg S&atg%frgg Eaﬂﬁ& %%edg?g&sl SanRé sﬁﬁlﬁﬁé?“e tEce rﬁént

Wwité&€ onc
method, a user data area with the defect is slipped and the next user data area having

no defects is used.

Both linear replacement and slipping replacement methods are, however,
applicable only fo discs such as a DVD-RAM/RW, on which data can be repeatedly
20 recorded and recording can be performed using a random access method. In other
words, the conventional linear and slipping replacement methods cannot be applied to
write once discs on which recording is allowed only once. Specifically, the presence of
“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
25  recorded on a write ance 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 capagcity of
several dozen GBs has been introduced. This type of disc can be used as a backup
30 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



Therefore, a backup operation nay be discontinued when a defective
area (i.e., an area where a defect exists) is detected during the
backup operation. Further, the backup operation is perfornmed when a
systemis not frequently used (e.g., at night) when a system manager
does not operate the system in thie case, it is nore likely 5 that
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Di scl osure of the Inventijon esent

i nvention prov Messwiiigy when @ﬁ‘é’g'oﬂﬁ%@taém@r‘ge% Eﬁ?%‘i@%@'{’)r argReIgekisaisc (ie.,
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on whi ch disc ect managenent is allowed even after recording of

wite protect information, and a di sc defect managenent method and
apparatus therefor. An aspect of the present invention

al so1pr olistiosuze of the Inxerfion di sc def ect managenent nethod and

apparatus that can increase a reliability of data_stored in a
30di sc. An aspect of the present invention provides a write once disc, and a disc

defect management method and apparatus therefor.

An aspect of the present invention also provides a write once disc and a disc
defect rﬁanagement method and apparatus that can manage disc defects even when a
20 disc defect is detected during a recording operation, allowing the recording operation to

be petformed without interruption.

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.

25 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
30 disc.



Addi tional aspects and/or advantages of the invention will be set
forth in part in the description which follows and, in part, wll be
obvi ous fromthe description, or may be | earned by practice of the

i nvention. According to an aspect of the present invention, a wite
once disc includes a 5 single record |ayer having, sequentially, a
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recorde enporary agement area; tenporary
i nformation and tenporary defect mana%ement I nformati on, which are
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I nf ofgatdrantharceteraatday & angechry defeet mmpaganeniarag iwpeleatt one of the lead-in
area, the lead-out area, and the outer area; and a drive & disc information area in at
least one of the lead-in area, the lead-out area, and the outer area, where temporary
defect information and temporary defect management information, which includes drive
& disc information, are recorded in the temporary defect management area, temporary

25 defect information and temporary defect management 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 teﬁporaw defect management information is
recorded in the drive & disc information area.

30 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.



According to an aspect of the invention, the drive & disc information
I ncludes at |east one of the wite protect information and test

| ocation informati on. According to yet another aspect of the present

i nvention, a nethod of managi ng di sc defects includes recording

i nformati on regarding a defect in data, mhich 51is recorded in a data
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20 During the recording the first temporary defect management information, the
ith temporary defect management information is recorded to include at least one of test
location information and the write protect information.

According to still another aspect of the present invention, a recording and/or

reproducing apparatus includes a recordingfreading unit that records data on or reads

25 data from a disc; and a controller that controfs the recording/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; ’;o
record management information for managing the temporary defect information as
temporary defect management information in the temporary defect management area, '

30 the management information further including drive & disc information; to record
information regarding Iocat?ons of the temporary defect information and the temporary
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def ect managenent information in a drive & disc information area of
the disc; and to record a | ast recorded tenporary defect information
and tenporary defect managenent information in a defect managenent
area of the disc during disc finalization. According to an aspect of
the invention, the controller controls the 5 recordi ng/readi ng unit
to furth ' ih Bf Tralalrsl ' S C.
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Brief Description of the Drawings

The above and/or other aspects and advantages of the present invention will
become more apparent and more readily appreciated by describing in detal}
15 embodiments thereof with reference to the accompanying drawings in which:

FIG. 1 is a block diagram of a recording and/or reproducing apparatus according
10 an embodiment of the present invention;
' FIGs. 2A through 2D illustrate structures of a disc according to embodiments of
the present invention;
20 ' FiG. 3Alllustrates a data structure of the disc shown in FiGs. 2Athrough 2D
according fo an embodiment of the present invention;
FIG. 3B illustrates a data structure of a disc with a drive & disc information area,
a temporary defect management area (TDMA), and defect management areas (DMAS)
as shown in FIG. 3A;
25 F1Gs. 4A through 4D illustrate data structures of a TDMA where disc defect
management has been performed, according to embodiments of the present invention;
FIGs. BA and 5B illustrate data struciures 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
30 information TDDS #i according to erabodiments 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;
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according to an enbodi nent of the present invention; FIG 3B
illustrates a data structure of a disc wwth a drive & disc

I nformation area, a tenporary defect managenent area (TDMA), and
def ect managenent areas (DMAs) as shown in FIG 3A; 25FI Gs. 4A
through 40 illustrate data structures of a TDVA where di sc defect

managenent hapiche @A H9 8RB ateddata stubRréOoPE IATE BEMES irfbrmadtion area
present invention; FI Gs. 5A and 5B i|]ustrate data structures of a

TDVA whedecaifling taembadimgnts gl tam prasgnhigientiator med, according to
embodi ments ofdf %Ilﬁt&?@é‘&@?%?&%& laﬂlﬁﬁ | n?@%f@ﬁté I #E%%ﬁiﬁa dadLa

structures of teéenporar hanagbient r mat
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' ek o EOE R R et AEhle (R B fRR
8A and B&nbbhméﬁtaﬁ%éip,te@,eﬁg,hmtwh@s of a drive & disc infornati | on

ar ea accordlgl? to enbodi ments of the present invention

i | lustrates drisylaiusirafesddgin &travtﬁgeﬁ@‘é@mmﬂ&ef@ﬁﬂ@for rﬁaﬁOﬁE@FL(#&)taﬁd
area A .raffl 4 %@f@&ﬁ%@n Britd gffﬁ&ﬁ@tﬁ fieh hight of the present

|nvent|on . I's a |agram| ustralng al effective use
of a data ar eflGad 2dllustratpd @ daia strdoture i irforhatidrersyastieg defawt #nadaonding to

FIG 11 illustrates a stru .tures of tenporary defect information
TDFL%0 %ﬁ"ﬁﬂﬁi‘m%"‘)&%& PEﬁSﬁB ¥ 1hodi ment of the present

invention;  FiGs. 13Aand 13B shown a flowchart iliustrating a disc defect management
method according to an embodiment of the present invention; and
F1Gs. 14A and 14B show a flowchart illustrating a disc defect management
method according fo another embodiment of the present invention.
15 . _
Best mode for camying out the Invention

Hereinafter, embodiments of the present invention will be described in a
greater detail with reference to the accompanying drawings, wherein like reference
nummerals refer to the like elements throughout. The embodiments are described below

20 in order to explain the present invention by referting to the figures.

FIG. 1 is a block diagram of a recording and/or reproducing apparaius
according to an embodiment of the present invention. Referring to FIG. 1, the
recording andfor reprod'ucing apparatus includes a recording/reading unit 1, a controlier
2, and a memory 3. The recording/reading unit 1 records data on a disc 100, which is

25 an information étorage 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 fo an embodiment of the present invention and confrols the recordingfreading
unit 1 to record write protect information on the disc 100. In this embodiment, the

30 contro]!er‘? 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.



FIG 12 illustrates a data structure of information regar di ng def ect
#1 according to 10 an enbodi nent of the present invention;

FIGs. 13A and 13B shown a flowchart illustrating a disc defect
managenment net hod according to an enbodi nent of the present
i nvention; and FI Gs. 14A and 14B show a flowchart illustrating
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recording/reading unit 1 records data on a disc 100,
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o Vert gt anforPiuE Rt s siag boraratiad efitise 106, and
the disc 100 is taken out from the recording and/or reproducing apparatus. -During the
15 recording operation, data is recorded and verified at least once: In general, the data is
recorded and verified several times.  Defect information, which is obtained using the
verify-after-write method, is temporarily stored as the temporary defect'informaﬁon in
the memory. 3. However, it is understood that the recording operation can be '
otherwise defined, and/or that the data does not need fo be verified several fimes in all

20 aspects of the invention.

When a user presses the eject button (not shown) of the recording and/or
reproducing apparatus in order to remove the disc 100 after recording of data or when a
recording operation is otherwise to end, the controller 2 expects a recording operation
fo be terminated. Next, the controller 2 reads the information from the memory 3,

25  provides the read information fo the recording/reading unit 1, and controls the
recording/reading unit 1 to 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.

30 When the recording of datfa 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 fo rewrite the recorded temporary defect
7



Specifically, the controller 2 records user data on the disc 100 in
units of recording operatiOns, and verifies the recorded user data to
detect an area of the disc 100 in which a defect exists. Thereafter,
the controller 2 creates information that indicates a position of the
area with the defect and stores the created Infornmation in the 5
menory 3,
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expect s defeeidoictination pad at lagiretorded témpmmﬂe%ct Neariagehint W@ﬁﬁﬁldn&?om
_2 reads tae | fOFﬂBtIOﬂfrOﬂbﬁ\E@rﬁ 95 rovi des the read
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100. Furt her be explained 'later, information regar
t enpor ar?afﬂéﬁ‘%éﬂvﬁﬁf%%fqrmﬁf'aﬂd the tenporary defect rranagerrent
i nformation, and the wite protect information are recorded in a

drive & disc i pf@s. @ur@éuga\f@@.I@fstrra&estﬂ!oaﬁ-eé%@thé’)@‘éb%otdﬁ:leetcaééﬁraﬂg to

of data is conpleted (i.e., additional data w | be record

the di s@Mbediniedts ¢ichaipsesentinvaation thGegAf"iq%ﬂaiQSekﬂ)deT@lh@ d@@n‘tQOdDa\@Tg a
2 copt r%éoﬁdhéyéﬁ.‘fp(adéﬁ%é 8@ 7 "&/éfglisfcé}rﬂédnéé“l’ngﬁcl&@és é?é‘a%fﬂ%ﬁlea a data

tenporary defect rmat 1 on "an nporary defect nmana
i nf or matdred, & a lehsk-ewareanthreleadtin aresals(oatpd bt av frneatipsgt cﬁ‘(me disc 100,

def ect r t he
cot e TSR oL TR R i an e A P 008 04T e
i nf or natpresentegiwekmthededdireatea and the led-aut acardelisidividée intabaisar €ata
.as tenporary
area and a spare area. The user data area is an area where user data is recorded. The
25  spare area is a replacement area for a user data area having a defect, and serves to
compensate for a loss in the recording area due fo the defect. That is, the spare 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.

30 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 omitied. In FIG, 2B, the spare areas
8



5 defect information froma tenporary defect nanagenent area ( TDVA)
of the disc 100. The controller 2 further controls the
recording/reading unit 1 to read nmanagenent information for nmanagi ng
the tenporary defect information as tenporary defect managenent

i nformati on fromthe TDVA of the disc 100. The read managenent

I nformation includes drive & disc information. The controller 2

control s &% eatadatdhe gidesaiithe user c.{atq afes- r é’&@hq showmembedimeaihg shgre
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the conttollegr 2 controls the recordi,ng/readi It 1.to . read a |ast
r ecor ded PREREEIER Y Sarteiter AFasP AR orl el 1 Bdindirigpddiptioligisars
def ect mapaR@edBNbe isddan@b 68n be@liepbbed irdateas bivertRges Mninnaf £ oGP
of the disc 100. The controller 2 also controls the recording/readi ng

unit 1 t 8reasRf the veer ¢At8@EER4. | nformation and test |ocation
information fromthe drive & disc information. FI Gs. 2A

through 2D i 1! ysior abamishiated 4 e @0 HlthgirsCarkDledtind ToEordlageis @i 1

to enbodi ments of the present_invention. F 2A illustrates in _
det ai | a{alieubleaecidiayey dischOlheslst igcoillayenld has 4 Isgtdn prspadiatagesa,

qerlan asne 0 .

ead out 29 8 Uit SRVGHENG AR ddn¥iitmeP ol il A fRfy Byprioto

gi sc 1<§1L881he$dri]wteg b?ﬂ edldo ot saicond 'r?:ohl;@?qeem Pﬁs an mgemreaaa tatsf %ﬁetbﬁand a
I SC e data area,l res ween ad-1n rea gn

eaq- out leabgtaRes peniE Rl BT Ragra Mesaspat of B sendnd requi it £ to

The user {iahAePpA 15nikR tA SgRIcerdIagsr disdsstidwri BERIGECUA ahae the

spare area Is a replacenent area for a ']%er' dﬁga grea having a .
defect, toRg-aBereaistyesdiniefuainaer gart af hgdisq HQ aeliGe 26r diThgt i B dse
to the dehGetFIGHM hdsan bBFoSRARSIGHAROPPYRAhER AR Bbsaed 8bfilg from
managenment “according to ah” aspect of the present invention such that,
whenia dtfedead-éx atsewfithe firgt secard dayge HO itowaddtsyyder agaansk eaifinuing fopae the

i's recorded _agai Qe ' uct u . dl

150" ShowRtic 301 hE sbi6nd BREF RAERL1 R BAURE Rl 1A St A isdiBfted
except ttedach ofaha recoed layers L0esdtivio spare areas. Therefore, a
description of each area shown in HG 2B will be omtted. In FIG 2B,

the spare ar eas, & 2ok AS31 AL ALo 165 SRAAER B, HFPIYAELallBld AEEA k"

t he shown enbodi e spare etween the narea and t
user dat disari@a ofiflG. 2e, exekpt thatthedirdseanrdilaysrl.Osgrad theasssand aaebrd feyer L1

spare_area between the us data area a | eadr r 111 _be
r ef ef ed PN ﬁﬁ%ﬁ ’%[}P%ra'?g@?‘”espé‘{%a?eaﬁé\ﬁgff@tﬁﬁ? fj?ﬁcg @#@8@g§€5c\éﬂrﬁq§{e
ot her SpafRsSTRERReCAREEpIBAGLT 2ath opareated willbe patitel hareaTraspateher
than the inner and outer areas of the er dat? ar $a. _
areas are formed at the sides of the user data areas of the first and second record
layers LO and L1. In this disclosure, the spare areas adjacent to an Inner part of the
disc 100 will be referred to as inner spate areas and the spare areas adjacent io an
25 outer part of the disc 100 will be referred to as outer spare areas. - [f necessary, a
portion of the user data area may be used as another spare area. The location and

nurbers of the spare area are not limited fo 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, [fthe disc 100 is a
30. 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. I the disc 100 is a double record layer disc 100
9



FIG 20 illustrates a disc 100 having first and second record | ayers
LO and L1 (a double record layer disc). The first record |ayer LO has
a lead-in area, a data area, and an outer area sequentially forned
fromthe inner part of the first record layer LOto to the outer
part. Al so, the second record layer LI has an outer area, a data

ar ea, anﬂ,ﬂ,{ﬁﬁﬁﬁb@é@ét‘?gﬁt o, hl‘sofiﬁfo%%ﬂ% aRd, %?%BMAE{?@EE T‘BW_\
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i so. 100PH) Pfeseb g it Serm B ATy SiRleRti pigrbpition s ertad the,
r ecor dedngb@idrt BEih! 888 100, trispddtinlyl NnHawede i it NRddisigdd tharPedirvaYeisc
LOtoward its outer area and continuing fromthe outer area of the

secord risfosmationpesa can be ofieswissdeciad inpiher agpegia oéthe iadentional | ot ted”
.to each of the record layers LO and L1. A data structure of

the disc 100 s ' ' : ' 1
FIG 2C, exceppp ﬁ%aqﬁ%er%ﬁ‘s??&ohrﬁgfé%}fg iélyeé?@If%)gai;érlcéﬁJ %%%ng%ﬁ%@nﬁgg%@w ga
| ayer Lldrive usadHof amrieandfoc reatboperetitigrinfopmationregardingta diba{e.ghevhether
di sc 10Q._includes.fqur spare areas. Therefore descriptigon.of each
Spare anhs daoi e o] el ot op e 08e £ ra ySE ) Grdiranafife
si des ofrehhRiintpETocdEbA ofih 886t Péa Wherd tocardiag doagigonslarereted. | ay pafticir,
and LI. In this_disclosure é&igasag%re areas adjacent_to an inner fpart

of tWe dhediscdfommptionspedii chEnanzgemeshareordingds aampnertor the
spar e angaseRhAsenh. tPoﬁﬂst%ﬁc@,%@ﬁié@ihforﬁfatfbﬁ?néay ﬁ%lrutHQQO(‘!&ﬂohtiﬁ%nttei?n

referred to as outer Spar e areas. necessary, ] I on of

d ?t a ar gaganingilemposaryaisfecidrfognatignard tereporamhéefeobmenagement infartsation,
i oadt fedi e sl ibrnblihoiblishd PRGBS A b e s e

20, accanidrmgtivroama cxdbihicheeletaduitidniaeinforesdion relaehtd ibe. driReféedistng t o
FIG 3A, if the disc 100 is a 30 single record layer disc 100 shown
in APGSMPANEIP-25 a drive & disc information area, a DVA, and a
tenporary DVA (TDVA) are present in at |east one of the lead-in area
and the | ead- oli gaaregal, tHe DRI idclsded Dformdtianirelading do htdhagingedido dbfegets in

d | dj 00,9 . sh in FIGS. 2 . ve & di
| ror ot ol U, SEn D bhEthe SRR G 5 10 HE gl it
of the ligataddiné@iieie rebsrdidgasbition ofalefect infosmbtien, aulictheadefect raatagement

preferably are in the lead-in area and, the | ead-out area, h are
| ocat ed ¥ REfipENeGHABROHANY i Peglieryp S‘f@@? ar%@ﬂ%@f‘?%el‘?%‘q—ﬁ%r, i t

s updensiopadidd Algatdifg Aiso\éetdlisecorded before disc finalization. The information
regarding disc defects includes the drive & disc information (i.e., the information
regarding the location of the test area and the write protect information).

In general, when the disc 100 is loaded into a recording/reading apparatus

such as that shown in FIG, 1, the apparatus reads data from a lead-in area and a

25 lead-out area of the disc 100 to determine how to manage the disc 100 and record data
on of read data from the disc 100. Howevaer, if the amount of data recorded in the
lead-in area andfor the [ead-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

30 information and temporary defect information that are fo be recorded in the TDMA. The
TDMA s 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
10



5 information area can be otherw se |ocated in other aspects of the
I nventi on. In the drive & disc information area, there are
recorded information regarding a drive used for a wite and/or read
operation, information regarding a disc (e.g., whether the disc is a
single record |ayer disc or a double record |layer disc), and

informati on regarding a |ocation of a test area where recording
condi t i ofigalizalionds reqyired) oplyt @ last regordeddeferbiafarmplenandslefeg sbanagement
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i ncl udes the structure of the disc 100 for disc defect managenent,

the recording F}Q&‘&dﬁﬁgé&%?%h%{toﬂﬁg Qfégéhé iAfenttnC e derdel ﬁ%?ggmggg ‘e

managenent is perfor , and the position and size o
area. | ninferonationthedocaiidronfanmaton regpidiog dite tinspordnf defest information ded the

ot ues AR ABe hfflaodiEns oRRER Mg FEFHEE PRedltifeliBHEsH Sre

gene | ootd inthb dnite & dibbinfd mreilion area ARG oNdinglyl e (Boetdigeading |
| ocor o nEphar s Teads the BeASOTLnRNmAUOE fain Dralie: & ABraNoTPatghaled, and
appar at Ugad grfsfordbécddsane ?M&aﬁsré Fopidio Bassd of tHE réé%ﬁl@cﬁﬁ%n ﬁa*f&ﬁna%n.

the disc_100 to determ ne how to manage the disc 100 and record data
on or redEidattherdismdelnet mpsaCCIMRNt GAY pre ¢fficipatly retiptmed basgdon the
recor dedigbBsd @il imffliohn area and/or the | ead-out area increases, a

| onger tine 1s spent on preparing the recording or reproducing of
data after the |oading of the disc 100. To solve this problem an

aspedt of the pMesdhe divie dlisoinfamation drpledingyocaticadnionmatige regardigg the
i nfor mat L0f: ' o ar rded
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n ing the. rec ing/readi ng apparatus.to read o e | ast
¢ oottt i Lo eRon o FRARRHE s R RS St Betest Ferabatyept i
i s possi pfdnisfion erabRsajutcidindiing ¢f 4 peihtez &6 trrtesHivtalia inférigient he
defect 5 managenent information is recorded in a plurality of areas,

the reliabilit f informatiqon can . be increased. . Accor di to
an aspect of i s SART OT OGS bringe 4SG UPER! ManRggmREhis Perormed Lsirg
- i nf or mat HaNinehP RodiRSethe R b tAB térAPorzRBAs LN R M SYinfRA RGN
information and the tenporary defect managenment information, and the
write prindicating afpnsition o @nagrea of the disc 100 having a defect and information
25 Indicatipng a position of an area of the disc 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
30 100 where the temporary defect information is recorded. More preferably, the
temporary defect management information further includes the iocation information

regarding the test area and the write protect information. Detailed data structures of
11



o recorded in the drive & disc information area. Accordingly, the
recordi ng/ readi ng apparatus reads the location information fromthe
drive & disc information area, and can therefore access the DVA nore
rapi dly based on the read |ocation information. That is, the disc
def ect management can be nore efficiently perfornmed based on the
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i nf or matinfermziRet sidoeded i the dempotany defeot tnidrmatbh@re@apd the {erdpdrant defect
i nformation andthete or a t formation

exp! B ndBemRtaIpnt Hormaton (icbrdel EbaAEHARENY Reive! mAnagr BatHipmeten
def ect |g’pé9§r@tgmmmthgmm_ary def ect management I nformation are
recorded every time when a recording operation ends. In the TDVA,

Fecor dedduri Bl PECHRHIT BTG SRSC 4HgR P ARG RAH B B HY o
r epl acermbdrdasl @8mporary defect inforrmation #0, #1, #2,..., #i-1 is further contained in
temporary defect information #i. Thus, it is easy 1o finalize the disc 100 just by reading
20 defect information contained in a last recorded temporary defect information # and
rewriting the read temporary defect information #1 to the DMA. However, it is
understood that the temporary defect informatlon #i need not include all prior defect
information in all aspects of the invention.

In the case of a high-density disc 100 with a recording capacity of several
25 dozens of GBs such as a Blu-Ray disc or an Advance Optical Disc (AOD), it is desirabie
that a cluster is allocated to an area in which the temporary defect management
information #i is recorded and four fo 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
30 of record is a cluster, although the amount of femporary defect information #i is just
several KBs. While not required in all aspects, a total amount of defects allowed in a

disc is preferably about § % of the disc recording capacity. For instance, about four to
iz



are recorded as tenporary defect information #0. |Information
regardi ng a defect, which occurs in data recorded during recording
operation #1, and information regarding a replacenent area are
recorded as tenporary defect intimation #1. Further, 10 information
for managing tenporary defect information #0, #1, ... is recorded as
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tenporary de ect information #1, considering that information

regarding a defect is about s lon nd, t e of.a gluster is
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i nformation need not be recorded in clusters in all as %&s of the
i nvent i dPMAs, DMA 1 amd ONAR, gje Frmed twflcf%asﬁéf’ﬁé‘*‘t‘:%ﬂe%ﬁp Qfrgfget
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lr)rgt ﬁ l)él he‘&[wr Eg%qrggg" gg'qo@glﬁﬁglpigg{aeﬁe UsidiBrdd Gnb! '§iVe AFPHRCHIES Drive and
' Disc information in which the drive & disc information is recorded and which is located
beside é buffer area Buffer 2 beside the DMA DMA1. Buffer 1, Buffer 2, and Buffer 3
25 are areas acting as buffers that indicate borders of the reépective areas. Adisc 100
according fo 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.
' 30 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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to adjacent to the TDVA using the slipping replacenent nethod.

In the shown enbodi nent, the drive & disc information area and the
TDVA are separate areas. However, it is understood that the areas may
be formed as a single area. In the latter case, a part of the drive &
disc information (e.g., the location information regarding the test
area and the wite protect information), which needs to be 15 updated
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to FIG s al so oglca ded Into a tefrporar
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same. sequenti aify Iecorded st 85 fr%fm ﬁ'u%ce?\rdddf'?ﬁe blrg Oﬁ'ﬂgtté%%oﬁefrﬁ d@%ctt he
management information TDDS #0, TDDS #1, and TDDS #2 correspond to the defect
25  information TDFL #0, TDFL #1, and TDFL #2, respectively. '

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, TOMA #1,

.. are sequentially recorded starting from the start of the TDMA such that the physical
30 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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15 More specifically, in the tenporary defect information area, the
tenporary defect information TDFL #0, TDFL #1, TDFL #2, ... are
sequentially recorded starting fromthe end of the area toward the
start such that the physical or |ogical addresses of the tenporary
defect information decrease. Simlarly, the tenporary defect
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15 and tenporary defect information TDFL #0, and the Lerrpora

| ry
managenent i nf biemiBAcandrmlusiratesiatasiyclrespira HpMAowhesdseriafget

tenporar ' N ' : . ct
oo R BGRR il bBiy 5 cHPRR s o ARy R
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-increase the robustness of | .on.. J .
1 st r dPaporary detich g apoemet SRR tistelEd it TRV st -
times. operation units. More specifically, the temporary defect management 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. 58, when the user decides not o perform disc defect
30 management, the temporary defect management information is recorded in the TDOMA
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



Ms. 5A and 53 illustrate data structures of a TDVA where di sc defect
managenent is not perforned, according to enbodi nents of the present
I nvention. Referring to FIG 5A, when a user decides not to perform
di sc defect nanagenent, the tenporary defect nanagenent information
is recorded in the TDVA in recording 25 operation units. Mre

specifically, the tenporary defect managenent, i nforpati on TODDS, #0
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poi nt er I8%Penporary defect information TDFL #1 recorded P ti nes.
Al so, the tenporary defect managenent information TDDS #1 recorded on

the single recols, ktagempliraty defectdaanademeant infernaafinne EBDS #iigwrded g the
which is,|ast recorded,.i . . r

the ada S ety b Eali AiiBsTor S S8 B Rllahreodate
spare anga eridat aecosit tapeaf lake LO\andrite adtsessof thereplaoement iarga which
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utilize the disc 100 just by referring to the last recorded user data area and replacement

area.

The temporary defect management information TDDS #i further Includes test
location information #i and write protect information #i.  Accordingly, even if a disc
25 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 fested.  Also,

it Is possible to avoid recording in an undesired area.

A reason for including the test location information into the temporary defect
30 management information will now be described iri a greater detail. Asd escribed

above, the temporary management information contains the temporary defect
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area. The tenporary defect nmanagenent information TDDS #1 further

I ncludes test location information # and wite protect information
#1. Accordingly, even if a disc 25 drive does not access the drive &
disc information area or the disc defect managenent is not perforned,
it is possible.to directly access a testable area wi thout detecting
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I nformation I's a space rnap (S The SBM i ndi cat es whet her data
is recorded in _an area of a recording nediumon a 5 recordi ngtebl ock

basi s using bi fovgffgetive qgecofitbad biMA yWwhemdpdaine ofiapertiaaef e egporary
dod! ' '. .
For et 1 cbpfladctieh R RN BE ARl AT roR G T AP M hen

t enpor ar e rrempgeny defeab informetioomeesds te eiupeidiedblifihe BBN does not need to be

updated in the T . Wen the te rary. def ect, 1 nf.ormati on .peeds to

o it WHARH, GG sl R s L el e g b drea of
t empor aredgiea! infhiy o@id, etk tesotttiploettiom oblabbrticofied tealpofari efecdf

the TDMA. In this case:the recordi ng | ocati on of Iast,@;Pecotded
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of the SBM1s required but that of the tenporary defect infaormation

i s not reefechirformetitty is i reBareads onlydbe &BM is apdaisd ineg aprprdabipesea pf
15 the TDMA. In this case, the updating of the temporary defect management

information is also required, since a recording location of a last recorded SBM changes.

As described above, the temporary defect management information must also
be updated when updaiing only a portion of femporary management information
recorded in the TDMA since the temporary defect management information must

20  specify location information regarding the updated portion.  In other words, when disc
100 is loaded into a drive system, it is difficult for the drive system to detect last
recorded temporary management information. To solve this problem, location
information regardirig respective information contained in the temporary management
information are included in the temporary defect management information and the

25 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 tast
recorded temporary management information from the femporary d_efect management
information.  in this regard, the temporary defect management information is recorded

30 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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15 the TDVA. In this case, the updating of the tenporary defect
managenent information is also required, since a recording |ocation
of a last recorded SBM changes. As descri bed above, the
tenporary defect nanagenent information nust al so be updated when
updating only a portion of tenporary management infornation recorded
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recorded tenporary managenent information fromthe tenporary defect
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g e B Bl R AR ] Gl ol LIt fnagement
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contained in |ast recorded teppor n 15
TODSRL (PR REBATCE ARFGS® LT P SOt delEORS Fpbre T PO o o
on or repfhrfatien TOUB #ﬁeeghr&@sé@@whbﬂfer ehygthat tempmrgryeynag@nenﬁ i on of
both the location information r egmt rg } H})agr ary def i nfor rratd1
TOFL#i | sinformadon @sipdaieas | G 1#ebIORRIPDRTOITANREAS recorded n'ah Srea &
than the last recorded temporary defect management information TDDS #i, the last
recorded temporary defect management information TDDS #i must further include a
25  pointer to this area for detection 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 fo {he area
containing the test location information, and the area containing the test location

information is detected using the pointer, thereby causing overhead.

30 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



Inclusion of the test location information in the tenporary defect

managenent information TDDS#1 allows the test location information to

be easily detected fromthe 20 TDVA based on an address of the | ast

recorded tenporary defect nanagenent information TDDS #1, regardl ess
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informati on TDFL #i. As previously nentioned with reference to FlGs.
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area of the first record |ayer LO, the address of user data that is
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disc information area or the disc defect management is not performed, it is possible to
directly access a testable area without defecting the testable area while scanning the

_test area where 'recording conditions are measured.  Also, it is possible to avoid

recording in an undesired area.

25 FIG. 7 illustrates a data structure of temporary defect information TDFL #i.
Referring to FIG. 7, temporary defect information TDFL #i contains an identifier for
temporary detect information TDFL #, and information regarding defects #1, #2,.., #k.
The information regarding defects #1, #2,.., #k is state information indicating the
positions of defects and replécements, and whether a defective area includes a single

30  defect block or continuous defect blocks.
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Simlar's/10 the single record |ayer disc 100, the tenporary defect
managenment information TDDS #i further includes test |ocation

i nformation #1 and wite 90 protect information #i . Accordingly, even
if a disc drive does not access the drive & disc information area or
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information aréa TDVA #i are recorded in-'recording operation 10 units
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- information that indicates recordable areas even it write protection is enabled. For
20 instance, a first bit of the write protect information is set as the flag information that .
indicates whether write protection is enabled or disabled, and each of the other bits is
set fo indicate whether at least one predetermined area is recordable or not. K the
write protection is enabled, a second bit of the wiite protect information may indicate
whether the drive & disc information area is recordable or nof. Otherwise, ihe second
25  bit may indicate whethet the drive & disc information area is recordable or not, and a.
third bit may indicate whether a DMA is recordable or not. The third 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.

30 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 dvrive & disc information area is not
20



i ndi cates whether wite protection is enabled or disabled on the
entire disc 100, and information that indicates recordable areas even
If wite protection is enabled. For 20instance, a first bit of the
wite protect information is set as the flag infornmation that .

i ndi cates whether wite protection is enabled or disabled, and each
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| nfor rmtai'eoapwhere the pfobabili'ty of error oceurrence is higher, data stored in the data block is
rewritten fo the spare area before reproduction of the data, and the data block is
determined to be a defective area. |

20 If the disc 100 includes more than one spare area, at least one area of the
spare areas is determined to be a recordable area according to an aspect of the

invention.

Areas in which data recording is allowed even if the write protect information is
recorded, are not limited o the above descyiption. That is, the number and type of the
25 areas canh 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 fo an embodiment of the present invention.
Data cah 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

21



If a rate of error correction in a data block of a user data area is
| ower than a 15 predeterm ned reference val ue when reproduci ng data
stored in the user data area, disc defect managenent can be perforned
such that the data block is regarded as an area where the probability
of error occurrence is higher, data stored in the data block is
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whi ch Pﬁb@ aad@ea%tae@é I ahh:y igtrhoeobed the seemfﬂﬁ@t)h*ercafsee@p fsHh8 sehf as
shown) . thgq%enera is each LSN corresponds to at 1east one PSN.
i

However #e logieal 88Tl | ocat ed to non-defective areas, including
repl acenents recorded in the spare area, the correspondence bet ween

the ,pSNs and tjpgnhd 9B6r ddta 2Pba KRIISSRIAES i WOERISUNAHEr FCa L0RMRAs Recording
defective area. This is true even if the size of the physical sector

i s the §Wifie A fandpmoEcRiing pdeal I@ﬂr@t@ntmuous recording mode, the user data
is recorded sequentially and continuously. In the random recording mode, user data is

randomly recorded. In the data area A, sections 1001through 1007denote
| predetermined units of data in which the verify-afier-write method is performed. A
25 recording andfor 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. If 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. Hers, the pottion of the spare area B in which data
30 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
2



90In the user data area A, user data is recorded either in a

conti nuous recording node or a randomrecording node. In the

conti nuous recordi ng node, the user data is recorded sequentially and
continuously. In the randomrecordi ng node, user data is randomy
recorded. In the data area A, sections 1001t hrough 1007denot e
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detected in a portion of section 1002, the portion is designated as
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10040.e., when a user presses the 10 eject button of a recording )
and/ or reprodugyinsh APAdiag vpeetiongtiastaits) glatd isuseordadtia setiiomsat dbthrough
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Defects #1, #2, #3, and #4 occur in the single blocks, whereas defect #5 occurs in -
continuous defect blocks. Replacement #5, which is replacement for defect #5, is
recorded in continuous repltacement blocks. Here, a block refers to a physical or
20  logical record unit, a range of a unit block being not limited.  If the second recording
operation is expected to end, the recording and/or reproducing apparatus records
information regarding defects #4 and #5 as temporary defect information TDFL #1, and
records the information contained in the defect information DFL #1 once again.
, T.hereafter, management information for managing temporary defect information TDFL
25~ #1is recorded as temporary defect management information #1 in the TDMA.

For disc finalization, last recorded temporary defect information and 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 iast recorded temporary defect

10 information and temporary defect management information, and the above write protect
information are further recorded in the TDMA,
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When recording operation #1 starts, data is recorded in sections
1005t hrough 15 1007, and defects #4 and #5 and repl acenents #4 and #5
are fornmed in the user data area A and the spare area B
respectively, as explained in sections 1001t hrough 1004. Defects #1,
#2, #3, and #4 occur in the single blocks, whereas defect #5 occurs
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the positions of data and replacement that are to be newly recorded, without completety
reading temporary defect information TDFL #i and estimating the positions of the defect
and replacement. Further, available portions of the uéer data area and the spare area
are located continuously, thereby enabling effective use of the user area. For this

25  reason, additional data can be recorded or changed even after recording write protect

information during disc finalization, and disc defect management can be more
gffectively performed.

FIG. 11 illusirates data struciures of temporary defect information TDFL #0 and
TDFL#1. Referring to FIG. 11, temporary defect information TDFL #0 contains
30 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 atea in
which replacement #1 is recorded. The information regarding defect #1 may further
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recorded in the user data areas of record layers LO and Li has the

| argest nunber. 15 Also, the |last recorded replacenent has the

physi c-al address with the snmall est nunber, when physical addresses
of replacenents are reduced fromthe outer part to the inner part in
a spare area of the record | ayer LO and increased fromthe inner part
to the quter
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replacement block that replaces the defect#i. When the state information indicates
" the pointer for defect #i as the start of the continuous defect blocks and the pointer for
25 replacement #i as the start of the replacem'ent block, the pointer for defect #i represents
a starting physical sector number of the continuous defect blocks and the pointer for
replacement #i represent a starﬁng physical sector nurﬁber of replacement #. 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
30 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

25



FIG 12 illustrates a data structure of information regarding defect
#i. Referring to FIG 12, information regardi ng defect #1 includes
state information indicating whether defect #1 occurs in continuous
defect blocks or a single defect block, a pointer to defect #i, and a
pointer to replacenent #i . Wien the defect #i is 20 determned to
occur in the continuous defect blocks, the state information further
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managing the first temporary defect information as first temporary defect management

information in the TDMA {operation 1302). As described above, the first temporary
defect management information includes drive & disc information (j.e., test location

.‘

20  information or write protect information) according to an aspect of the invention.  Next,
information regarding the locations of the first temporary defect information and the first
temporary defect management information is recorded in the drive & disc information
area (operation 1308). Then, the write protect information is further recorded in the

drive & disc information area (operation 1304).

25 Next, it is checked whether disc finalization is required (operation 1305). If it
is determined in operation 1305 that disc finalization is not required, operations 1301
through 1304 are repeated while increasing indexes i given to a recording operation,
ternporary defect information, and temporary defect management information by 1
(operation 13068). However, if it is determined in operation 1305 that disc finalization is

30 required, the last recorded temporary defect management information and temporary
defect information are recorded in the DMA (operation 1307). That is, the last

recorded femporary defect management information and temporary defect information
26



13A and 13B Referring to FI Gs. 13A and 13B, a recording and/or
reproduci ng apparatus such as that shown in FIG 1 records defect

I nformati on regardi ng data, which is recorded according to a first
recordi ng operation, as first tenporary defect information in a TDVA
of the disc 100 (operation 1301). This process serves to 15 nanage
the disc defects. The.controller 1 of the recording and/or.
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informatiion by 1 (operation 1306).. However, etermned in

oper at i Wi recnEsecdndes Arv i @%ﬁ naxmadion @f@%anmpmedﬂrh sty ggcorded
recor deqeteRpal Aeted Mkt H?é?ﬁ%&ﬁﬁﬁnohnfmgﬂ hiy BRflet BIRRGLAIN HEhect
ar n

I nformatr o recor (operatio 307). That is, the
| ast r edeMéentcoutingiaayotier aspechahiigdmeantionnf or mati on and tenporary
defect information 26 are recorded as final defect nmanagenent

i nformation angdef-eol o4 28 TRb A dvbHaRGIMinG 2SREE bibieet aﬁan'ara@nent

final defect m#ormatlon andggg*vect managenent i nformation
r epemt edhgthndcamdehhgtp anuthersgrebodigentol hipresgnt dnvaniion. dB@@(EFdﬂQ)’ﬁJ FIGs.

Furt her,
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efective area), and the fina rar ect a

i nf o¥omatd ohF&hd qﬁﬁ*&i@%ﬁ&ﬁé@éﬁ@@ﬁﬂﬂﬁ%&% HerErS BideTSHREHRER controls the
recording/reading unit 1 to rewrite data recorded in the defective area to a spare area
s0 as to create a replacement area the controller 2 further controls the
recording/reading uniti to create state information specifying v_vhether the defective
area includes a single defect block or continuous defect blocks, and pointer information

25 that points the positions of the defective area and the replacement area (operation

1403). The state information 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
30 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 (l.e., when the recording

of the user data is complete by user input or according to the first recording operation),
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i o again recorded after the defective area. Alternatively, the wite
protect information, which is recorded in the drive & disc

I nformation area or included in lastly recorded tenporary defect
managenent information TDDSIti, may further be recorded in the DVA
according to anot her aspect of the invention. FIGs. 14A and 14B show

a flowchart iIIustratin a di fect ment met hod accor di ng
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poi nger (dp;grgmﬁg1m3 ane 1309y. ed as first tenporary def ect i nformation
in menory (operation 1404). I s checked mhether the first recordlng
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determ ned in operatlon 1405 that, the first Hgﬁgrdl ng operation is

li kel y irdowmation TIaDS Hinway bederidst # AgeEtor ser data is conplete

by user input or according to the first recording operation), 27 the
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temporary defect management information TDDS #i are recorded as final defect
information DFL and the final defect management information DDS in the DMA
(operation 1412). The final defect information DFL and the finat defect management
information DDS may be recorded several times fo increase the reliability of data

25 detection. Similarly, the verify-after-write method may be performed on the final
recorded defect information and defect management information. [f a defectis
detected in this information, an area of the disc 100 having the defect and the following
area containing data may be regarded as being unavai!abl'e (i.e., the areas are
collectively designated as a defective area), and the final temporary defect

30 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

28



protect information are recorded in the drive & disc information area
of the disc 100 to (operations 1408 and 1409). Al ternatively,
a pointer for tenporary managenent information TDMA #l, other than
the tenporary defect information TDFLIti and the tenporary defect
managenent information TDDS 41i, nmay be recorded in operation 1408.
Next, it is checked whether.the data needs to be fjnalized (operation

1410) . .|mangementdnigenation HEDS #, pyrfuttherba repgrdahin the DA aWMbierg
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recording media.

As described above, an aspect of the present invention provides a disc defect

management method suitable for use with write once discs. According to an aspect of
the presént invention, at least one femporary defect information area is present in a

25  lead-in area of a disc and/or a lead-ouf area, so that 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

30 discs {even on write once discs) while performing disc defect management, thereby
alfowing backup operations fo be performed without interruptions.  Further, itis
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10 conputer, the defect nmanagenent is perforned. Here, the

conput er -r eadabl e medi um may be a nagnetic recording nmedi um an
optical recording nedium a carrier wave, firmvare, or other

recor dabl e nedi a. During reproduction, the recordi ng and/ or
reproduci ng apparatus utilizes the defect information and the defect
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with wite-once disks, it is understood that the 20 present |nvent|on

can be seludes the teshleration infumationianddheivwitte pente Mietmatiersabhecordingly, it

di
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i nfor mtde?émrmgﬁnﬁw%@ﬁﬁﬁfdn é\h@{ if @tisek Bobdnbiheesitess ;fé%frmttﬂsc defect
accurul atively recorded. Al so, is easy to finalize the disc by

r eadP ng re@nagdragitl y recor ded terrpor ary defect information froma
tenporary defect information area and recording the read-information

in a defect pﬁﬂ%ﬁﬁﬁtm@ér%n HeB&JcpypRtaRk J‘%xcﬁfrf@ﬁd H¥ScribeR wﬁh Fé?@rence

DVA. Accordingly, user data can be recorde n 30 discs (even o

wite oite enﬂaosiamgntaﬁhweob efrwsam unfledsioed byithese sidisdda dreart tha’@r%bys

al I owi n ratd

interr u%ﬁ?@ﬁé%lwﬁﬁ a%{ g?? ?iﬁ %#é’ Qin‘%gﬁgg’c’é\}\?qatmn%rfm{n tl}e spirit and
i nf or matscope of tf'@dnf/mﬂmnchs«befd@ﬁew theratagmpenying claima ndrequiciends teereof.
the wite protect information in a disc. Also, even if a disc drive
doegsnot access a drive & disc information area and test |ocation
information or wite protect information is not obtained, the
tenporary defect nmanagenent information further includes the test

| ocation information and the wite protect information. Accordingly,
it is possible to directly access a test area and prevent data from
being recorded in an inproper area. In addition, it is possible to
increase the reliability of a systemby rebording the test |ocation
information and the wite protect information as tenporary defect
managenent information even if a user does not desire to performdisc
defect to managenent. While this invention has been particularly
shown and described with reference
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to enmbodi ments thereof, it will be understood by those skilled in the
art that various changes in formand details may be made therein

W t hout departing fromthe spirit and scope of the invention as
defined by the acconpanying clains and equi val ents thereof. 15

CLAI M5 What ¥bAEYI®i med is: 51. A method of managi ng defects of a
recordi ng nmedium the nmethod conpri sing: recording information
regarding a defect in a data area of the recordi ng nedi um accordi ng
to a recordiYihadpeelatmerhis:as tenporary defect information at | east
once in a tenporary defect managenent area of the recording medi um
and 10recording informati on for managi ng the tenporary defect

i nfogmati on &s t xmetied oflefaaapingedefgeismita recdmding megiumpthehmethod
tenmporary_def.ect nmanagement area, wherein the tenporary defect
nanagedgﬁppﬂﬂpgrnation is recorded to include an address of a |ast

recorded unifecefdiNg @ffofation redandingal defatein, a wber fea dfiee reumpdingriedium
defect informati on conprises information re afﬁdi B% a 15 posjition of
getech it

t he def@RQArYiBYdaEareSAEHING PBEFAICN0AS (YHRPEANM maliprhat legat onceina

repl a?ﬁ%ﬁfﬁorﬁ?@efaéﬂ%ahﬂ@eh‘éﬁ?ﬁf&fﬁ of tHefresérd QaRRtaddf or mati on
conprises information regarding a position of the tengorary def ect
3

i nf 8@t i on. recording informationsforenanaging the Emrorant defertinfaBiionsAsg
ot or mee TS 2l R EAREhERBEhP b R (B TerRboldhy dLRIEPAAAgcHRS i drea,
drive éwhersin thef temmpnrapndefieshmenagement ndernatipmisdeconded to include an
address of a last recorded unit of user data in the data area,
wherein the temporary defect information comprises information regarding a
15 position of the defective data and information regarding a position of the replacement
data, and the temporary defect management information comprises information

regarding a position of the temporary defect information.

2.  The method of claim 1, further comprising recording information regarding
20 locations of the temporary defect information and the temporary defect management
information in a drive & disc information area of the recording medium.

3.  The method of claim 1, wherein during the recording of the temporary
defect management information, the temporary defect management information is
25 recorded to further include location information of a test area of the recording medium
and/or write protect information of the recording medium.

4.  The method of claim 2, further comprising repeating the recording the

temporary defect information, the recording the temporary defect management
30 information, and the recording the information regarding the locations at least once.
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3. The method of claim1l, wherein during the recording of the
tenporary defect nmanagenent information, the tenporary defect
managenent information is 25 recorded to further include |ocation
informati on of a_test ar

t he recordin d|u nd/ or wit ,
protect infovmat i BR Mot hPEé’fP rivge %‘cﬂ“ ddress of the q@,St “Pﬁ‘érdﬁgt%@f
of cl ai Rep.ddty "cbhﬁfns@@ @%H)&'id%ﬂl sé@ﬂé?ﬁhhﬂﬁrfoh%é REPpHdISal iRt R a4tk

defect 1 nformation, recording the tenporary defect managenent 30

i nf or naar%rfecaﬁf@dt\ﬂlél'l ﬂ'&%@'dﬁat he information regarding the

| ocations at |east once. 5.The nethod of claim1, wherein the

address of the last recorded unit of user data corrpri ses a physi cal
sect r nunbed. of Thaendthed ob lsizdinch lwhareinaheiraceidingiaediwm éna vate oned disc.
with the user data. 56. The nmethod of claim 1, wherein the recording
mediumis a wite once disc. 7. The method of claim1, further

conpri sing recor tﬂhegn@thbds:if clatmor, dedhemmnopriding récorgingea Lasdeéomded one of
' I gn _and t eppor,ar

f t t f 1
| st 1y hedGmbstey;Aaag niorDElaR prddpaEo T AeEHahenaghent toEMaBb .
10 managrishtre ISR rebokderi |hqﬁ@ltéihpgrawdewat hmna‘gen@éntma an eﬂﬂefbble
recordi ng nmedi um The net hod ere|

t enp®r angnagement ﬁeﬁ?a@fetheﬁ@cwﬁm W&fﬂi%m?qrélnaié%v%a 1G] rﬁﬁ?‘i‘#’ﬂﬁ medium.
i nclude an address of a last recorded unit of replacenent data which
was recorded in a spare area of the recording nediumto 15 replace a
def ective arBa offheieethedof glaig Twdaiain the tempogary tefegian@Rrgesrert ai m

1, "merlﬂfd}nfzﬂgn i§ FOUrAEY t 9@{@% ihEna9s ﬁ% ggeﬁé@s& PeLdrded BRRAE to

further 1nc positiron informtion O acement area in a spa
area ofrapmenwﬁrdatmwhmdwamre@rﬂed meatspaeear&kdf thegecording rma(ghunrrh@

e A Bk AL S BBRA PR Tl O 02 o
spare cluster in the spare area.
9. The method of claim 1, wherein the temporary defect management
information is recorded to further include position information of a replacement area in
a spare area of the recording medium to be next recorded.
20
10.  The method of claim 9, wherein the position information of the
replacement area comprises a physical sector number of next usable spare cluster in
the spare area.

25 11.  The method of claim 1, wherein the recording of the temporary defect
information comprises: ‘
recording data in predetermined units;
verifying the recorded data to detect a defective area of the recording medium in
which the defect exists;
30 storing information that points to the defective area and information that points
to a replacement area for the defective area as the first temporary defect information in
a memory; and
reading the information stored in the memory and recording the read information
~ as the temporary defect information at least once in the temporary defect management
35 area.
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2511. The nethod of claiml1l, wherein the recording of the tenporary
defect information conprises: recording data in predeterm ned units;
verifying the recorded data to detect a defective area of the
recordi ng medi umin which the defect exists; 30storing informtjon

that points 1% th8 cosmrder iRadableamediim fEpded IR RIAGYSSIRG iNsiuptions for
repl acepeitmahgag Y midiodisf Qs W%&F&ﬁne@?ﬁ@%ohig’&ér tenporary defect
nmenory; and reading t

Information in & i nformation stored
in the nenory and recording the read infornmation as the tenporary

def ect inforn@tion Atrete@ig anediunm foheauseenidr ar Yectatingt ameliorg esperotiucing
35 area. 12. A conputer readable nedium encoded with
pr oc®ssAPRArARS: thRFSCeRding Hhedivm GIBPRSIAg t he nethod of claim 1

per formed by r i K ' et f .
with a recor%?‘:ﬁ%&gﬂ /egrcormé:g}%%gil%%d E%rgééégfagés,g‘.ﬁe recowrggiﬁggtér%rég’l um
conpri si ng: adefsob mbrameenerntarea irsahigast dreadf fhe leaddn asealand/oattenlead-out
and a | ead-out area,; a defect nmanagenent area in at | east one

of the ¥€8d2NHl area and/or the |ead-out area: and a tenporary defect

managenent ag %&ngaﬁ (%e?@at S hehNSrehtAttiIBadt G 8NHeObadn Bh€a and/or

| ead- out area an I ncl udes tenporary defect I nformation and
t enpOr athe eteout ammagadenbichnincludesi emparery bigfadidnfasmatidn ngndiiemporary

repr odugi apparat us, i erform ng, def ect nagenent rel .
! erpor a9 efurERRoRmEDt e PERI LT ol el RO apulk i edebratus in
posi ti %brﬂﬁrnﬂﬁ? fefeotemebpbgemedt, varepiHeoten serakd datbot imfefmbtion comprises
repl acenent data for replacing the defective data, and the tenporary_.
def ect information regarding a position of defective data and information regarding a position
of replacement data for replacing the defective data, and the temporary defect
15 management information comprises information regarding a position of the temporary
defect information,
wherein the temporary defect management information includes an address of a

last recorded unit of user data in the data area.

20 14. A reproducing apparatus for use with a recording medium, the apparatus
comprising:
a reading unit that reads data with respect to the recording medium; and
a controller that controls the reading unit to:
read information regarding a defect in a data area of the recording medium, as
25 temporary defect information in a temporary defect management area of the recording
medium, and
read management information for managing the temporary defect information as
temporary defect management information in the temporary defect management area,
the management information including an address of a last recorded unit of user data

30 inthe data area of the recording medium,
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15 managenent information conprises information regarding a position

of the tenporary defect information, wherein the tenporary

def ect managenent information includes an address of a | ast recorded

unit of usek, f [ a

use vith o raeR U ORpER, fERe IFAifalch CBRS RRRIBITIATIPD o

that r emmncuiabﬁdafetchve eisatneend umformetlwrecegatdmtg anposition ofrrdphcement data for

controlle t hat,, co the readjn nit to

o of nelePRRTG hPNRGetiva cfde: AT AeidPnersly defedtemapagRtens information
medi um ccﬂfﬁ Ased PfRRTton rdghRfing hHoRHBRAdfARe *té’méoié??ﬂ@fe’fkﬁ ynfd@hasdn,

managenent area of the recordi’ng nedium and read managenent

information for managi ng the tenporary defect information as

tenporary defect nanagenent information in the tenporary defect

managenent area, the managenent information including an address of a

| ast recorded unit of user data 30 in the data area of the recording

medi um wherein the tenporary defect information conprises

information regarding a position of defective data and infornmation

regarding a position of replacenent data for replacing the defective

data, and the tenporary defect managenent information conprises

information regarding a position of the tenporary defect information.
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