APPARATUS FOR MANAGQ NG DI SC DEFECT AND DI SC THEREFOR Technical Field
5The 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 ioDi sc

def ect managenent is the process of rewiting data stored in a user

data area of a di Sﬁﬁi#A '@F@R%I\ﬁﬁb|ﬁ§i):rﬁég ﬂ@F@cﬁﬁ‘NWﬁféé PAEREFCEE

disc's data area, er eby conpensati ng ata | oss ot herw se caused
by the defect. In general, disc defect managenent is performed using
a linear replacenment nethod or a slipping replacenment nethod. In the
| i near replacenent nethod, a user data area in which a defect exists
is 15replaced with a spare data area having no defects. In the

sl i ppi ngecknicalCigidnt net hod, a user data area with the defect is
slipped and the next user data area having no defects is used. Both

| i near repl acdimertresand inyentipl ietptesisl diskdefact menagementrand mogever

applica | SGi A Ch: . e
repeat olPegRY &4 8 AR SRR B ol Pl e 800
access méenadion isregotded, awst @disctdetect oranagemeniahethbdaad apparadlsi theiefy.

repl acenment net hods cannot be applied to wite once discs on which
recording is allowed only once. Specifically, the presence of defects

in adi %%cl.k ﬁﬁal |y detected by recording data on the disc and
confir nrng%%fdljlw the data has been recorded correctly on the disc.
mpabel bi et o RSBk iigereh RIS R AR Br byl PAE R iy o ier e
t he deveteamfendisoin witith @ defeckexdsts ¢ a GewpmctiorDbftioe (ISE -dateaarea hgichal
compensating for data loss otherwise caused by the defect. In general, disc defect
management is performed using a linear replacement method or a slipping replacement
method. In the linear replacement method, a user data area in which a defect exists is
15 replaced with a spare data area having no-defects. In the slipping replacement
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 to 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 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 infroduced. 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.
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Versatile Disc (DVD)-R, a high-density wite once disc with a
recordi ng capacity of several dozen (Bs has been introduced. This
type of disc can be used as a backup 30 disc since it is not
expensive and all ows random access that enabl es fast reading
operations. However, disc defect managenent is not avail able for
wite once discs. Therefore, a backup operation may be di sconti nued
when a Y i ; Whe! f i il
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pr ot ect disafiotemtiedn i s recorded on the disc to prevent the data
recorded on the disc frombeing m stakenly erased. 10 However, once

al | oved., ana, MeRLhl SR oSSR PAETE vl RADEL B A BB His oe
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aspewt ¢fowicher, Bhes it wiite \pestetidnforhatonie secoriéd, récartling iglhsidurtitcalidwed,
di sc defect managenent. 'éf]od and %par at us tt}gr ef or.. . An
aspect &hdithes §@?ﬁdlﬁﬁ[ﬂn5 REISEANBPIKS PRERAE e s 18abF SRCSRERI%SE "ahd a

di sc defgGhedMNAGSERIE BEhE Akcadr Pe_R:Bﬁ:I‘u@gti Yethk afte SRMedTHIGGRtdh Sdisc
defects even when a 20 disc defect is detected during a recordi ng

oper at | §afechMmepapeHentRlsq evolPhgedyEISk i on to be performed without
i nterruption. An aspect of the present invention al so
provi des a disc on which already-recorded wite protect information

can ke e¢haiaerk oohd Ivdiiss def ect managenent net hod and apparat us
t herefor. N aspect O he present invention also provides a disc

on whi ch di sc gefqalt sRha @Rt inventdh! RYAGeLY ARtAARY disE AR @ digt Of
wite protect information, and a di sc defect managenent nethod and

appar at dsfecheeapgement method and Appargpsdhersfort he present invention al so
provides a disc, and a disc defect managenent nethod and appar at us

that can increasgspdct 8f tharddehVin0éntdAtaAscSraligss bivrle 3AEKE §iSe and a disc

defect management 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 performed 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 siored 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 5single record | ayer having, sequentially, a

| ead-in area, a data area, and a | ead-out area, a defect nanagenent

area in at | eagddi@al Qépéc@aﬁcﬁé}dédvani%péfoﬁﬂg iﬁ\)%ﬂti&?%ﬂ%%’%et%dﬂ?m dart in
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I nformation reg Scations of tenporary defect information to
and tenporary defect management information is recorded in the drive
& di sc i nf or neqoerding tean aspect efifpe pesgntiavertioni atoiterandedisaingludes a
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a wite ance disc has.a first record |ayer having,
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def ect frHOERIOTRNVhioh @rtludesaivé 8afidc infemelior, Rfe tRaflddn BeRmJohsry
| ead-out, area, and the outer area; and a drive & disc information

ar ea i ndgtect BEERIYRRNIGIE], R teRRCTeH dfeet infpHBatanRndfemparay detast t he
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managenent a?nf or rrgt i on, whi (]:h i nclsude%@be%t di Sgér?%ﬁé%ﬁﬁn%ﬁ%ﬁ%&te
r ec 0P de@rqah AkeEcPTsed i theydafestsranagamepbareadudne fnalizatigioetthy diss. def ect
I nformati on and tenporary defect nanagenent information, which are

| ast recor ded AcBofditRy toeifRterbYpdle bethk prBstad RiVBRfiord bSite Bh&: HREPRESd
in the defect nanagenment area, for disc finalization, and information

regar di H§! {9567 Byt haying. seayandalive miRaickin yarefe Pedata prico PRAEilear-awicarea, a
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disc information area. 30According to an aspect nventi on,
wite pRieeddefast BlaRageHant aea iy atfegst one of the lead-in area, the lead-out area,

20  and the outer area; a temporary defect management area in at least 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 afe 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.

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.



recorded in the drive & disc information area and recorded for every

recordi ng operation. According to an aspect of the

I nvention, the drive & disc information includes at |east one of the

wite protect information and test |ocation information. According to
yet anot her aspect of the present invention, a nmethod of nanagi ng

di sc defects includes recording information regarding a defect in
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25dat a Yok ;
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disc for disc finalization.

According to an aspect of the invention, the method further includes recording
write protect information in the drive & disc information area.

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 informatfon and the write protect information.

According to still another aspect of the present invention, a recording and/or
reproducing apparatus includes a recording/reading unit that records data on or reads
25 data from a disc; and a controller that controls the recording/reading unit to record data
in a data area of the disc and inforrnation 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,
30 the management information further including drive & disc information; to record
information regarding locations of the temporary defect information and the temporary
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in a data area of the disc and information regarding a defect in the
data recorded in the data area as tenporary defect information in a
tenporary defect nanagenent area; to record managenent information
for managi ng the tenporary defect information as tenporary defect
managenent information in the tenporary defect managenent area, 30

t he managenent information further including drive & disc
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becaoe mioenstiopdoesdchascordmy@peraidhl y appreci ated by describing in

detail 15 enbodinents thereof with reference to the acconpanyi ng

drawi ngs in which: FIG 1 is a block diagramof a recording
and/ or

epraduci ng apparat us _according to an enbodi ment of the
present Elﬂﬁf Qﬁ@‘% rl?H,g” ortha E?rawmgs

The above and/or other aspects and advantages of the present invention will

become more apparent and more readily appreciated by describing in detail
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
to an embodiment of the present invention;
FIGs. 2A through 2D illustrate structures of a disc according to embodiments of
the present invention; '
20 FIG. 3Aillustrates a data structure of the disc shown in FIGs. 2A through 2D
according to 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 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
30  information TDDS #i according to embodiments of the present invention;
FIG. 7 fllustrates a data structure of a temporary defect information TDFL #i
according to an embodiment of the present invention;
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FI Gs. 2A through 20 illustrate structures of a disc according to

enbodi ments of the present invention; 20FIG 3A illustrates a data
structure of the disc shown in FIGs. 2A through 2D according to an
enbodi ment of the present invention; FIG 3B illustrates a data

structure of a disc with a drive & disc infornmation area, a tenporary
def ect managenent area (TDMVA), and defect managenent areas (DVAs) as

shown in Fl &ﬁ%gsff-\%ﬁg'aﬁsluus%té@é@%n %s'df'atb%%gas@'ﬁﬁ@mra%ﬁ%g es Of

a TDVA where managemnent as been pertorned, according t
enbodi neeexdiog 1@ aAmbpdiswmiy ofithe eraseahinventies: 5A and 5B illustrate data

t t t
siructures, ohcng IEMDSMASHEy e ordsh Bl RIBIRIR ooy 1Pls o6l A BEd
i | | ust r anéaciptee aerbcacooetngio areaypbodimentieffibe prasantigesndion; 30
i nf ti .
nventons Pt o A5RAT 8 BalaRITE& ol Aol
def ect.bmbodmairﬁoﬁthﬁ[ﬂ%sdﬁtinaenmrdl ng to an enbodi ment of the present
i nventi on;

LN, P 0BRGP R RS 158548
i nvent i PDFL #1 accouiaﬁr@to%nlémb&ﬁmamtaﬁmb pgcanEnfaemtiogxpl ai ni ng recordi ng
erbodi ment 971t K& IR Edene P SErR.0T BRYCiatep Feaarana P BlFhfhAccoring o
i 11 yst r gh eRbodnaitloetHel presati hvehtigh;dat a area according to an
FIGs. 13A and 13B shown a flowchart illustrating a disc defect management
method according to an embodiment of the present invention; and
FIGs. 14A and 14B show a flowchart iilustrating a disc defect management
method according to another embodiment of the present invention.
15
Best mode for carrying 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
numerals refer to the like elements throughout. The embodiments are described below

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

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

25  an information storage medium according io 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

30 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 fo detect if
an area of the disc 100 has a defect.



enbodi ment of the present invention; FIG 11 illustrates data
structures of tenporary defect information TDFL #0 and TDFL #1
according to an enbodi nent of the present invention; Fl G
12 illustrates a data structure of information regardi ng defect #i
according to i o an enbodi nent of the present invention; Fl Gs.
13A and 13B shown a flowchart illustrating a disc defect nmanagenent

met hod accordi di e b t
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accuracy of the recorded data is verified det ec an area gf
di sd5 10%9%5@1%03@'@@%@ .data is recorded and verified at Ieast once: In general the data | IS
recorded and verified several imes. Defect information, which is obtained using the
verify-after-write method, is temporarily stored as the temporary defect information in
the memory 3. However, it is understood that the recording operation can be
otherwise defined, and/or that the data does not need to be verified several times 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
to be terminated. Next, the controller 2 reads the information from the memory 3,

25  provides the read information to 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 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



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 information in the 5
menory 3. When the stored information reaches a predeterm ned anount,
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information fr provi des the read

2 d
C ot Of o picaTeat B RES BRI GR AoV GRE0D. 1 ThaRanEaier Rlss aumbals the
recordi Fafo&ﬁ@gité&ﬁm@rw'ﬁt 1 Fo%é@ﬁrﬂfébrbié%t infitthatioh Shifdst Riatth |Egﬁmgh§rﬁ7

100. Furt her, be explained later, information regarding the
t enpor aﬁ?mcf@?gﬂ‘(e ﬁ‘rﬁ%ﬁ‘ﬁ@!’m fand the tenporary defect managenent
information, and the wite protect information are recorded in a

drive & disc FrEQramthidigh@ERudfatd Seuchirss ot S d:é’cOWt%rFflbw é@é‘d?a L)

of data i npl et ed additional data w be recorded”on

the di s@”@@%”}%ﬁ'@ ¢fttee gf%éhtl'ﬂberﬁ'@ﬁds':lpoQbéllq’sirﬁ@lsl"i datpll adiss COhaving @r

fecnggﬁ ; ?féfe [fag%rrL@C(@réM@ééc%ﬂﬂw& 48t ITHE @sé B9 icRiokB S IEREATHES 2 data
area, and a lead-out area. The lead-in area is located in an inner part of the disc 100,
and the lead-out area is located in an outer part of the disc 100. The data area is
present between the lead-in area and the lead-out area and is divided into a user data
area and a spare area. The user data area is an area where user data is recorded. The

25 spare areais a replacement area for a user data area having a defect, and serves to

compensate for a loss in the recording area due to 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

recarded 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 omitted. in FIG. 2B, the spare areas
8



information and tenporary defect nmanagenent information in a defect
managenent area (DVA) of the disc 100 as defect nanagenent

i nformati on. During reproduction, the controller 2 controls
the recording/reading unit 1 to read information regarding a defect
in the data recorded in the data area, as tenporary 5 defect
information froma tenporary defect nmanagenent area (TDMA) of the

i ¢ 1000 ASIRONUAOLIEE oPnbUILPGRGORL T Gh nd i SSRESHIPGH, BRAAR

unit 1 to enent |nforna I on er‘rf)orar
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the T f 0 I

ari ve & ot Slfheire RE veBien PR B IR Al BRI S R R
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t he tenpor ar def ect or matl ol and the te rar ef.ect nagenent
| ormatTER arbi Se STV A ErCARGR e s ey Neiiatel AR Sag8,

Fur t her ,arkds dfitRe Qe@eididates, he d| sc 100 is finalized, the controller 2
controls the recording/reading unit 1 to read a | ast recorded

hanagenent 1 ntoPneCIBTRs A & ToGue i rRERTLEHEnb "R biad) §7 the
di sc 10Qa dbbeecedtird &lyeedisd). afhecﬁrstﬁéﬁormlaseltltGhaeedeatﬂ ngdree st stg aved,t 1
to read wite protect inf

r est location . info ion, from
he ari AR R seintal TorSa 7o the Fner BAR bR s SosiaEi P i e
st rugt UrRs offer i€ CAISE, tA08e@ndre6ord Jaye COhdE 28 dutkar%ﬁé@@ dera bfepbind Iae
present invention. FI G f}ﬁ@l || u trates jn det ?he a disc 100 havin

20recordeqdes@‘étr"ﬁ‘rT’ﬁ)"'EE‘%a‘r'es!:‘FI ““F%‘Q: P e puter ae o) thegeory goorhigyerdd) des

a | ead- itRe fHnBApard dﬁliﬁe@ﬁ@ﬁn%lé@éc@d \Badigss srafvﬁan FTGQ i&aeh P.B tﬁéea i's
| ocated I n an i nner part _ of di sc 100, an out IS

| ocat ed Ieaf-ayf agea isrprpeant Inthetper pag of ﬂwcfilscrh%ﬂ afa%léa aBeaTh%t Iw@% dise
bet ween qop&;FRadH ﬁlasaér?ap@dme%ek brﬁrgctowp irAl§ieh 886 i ?eéé;'ra/éodagmhamna

user data area and a spare area. usef data area Is an area where
userisdatthe Ieﬁdﬂ@@@adédlhe fmsbrezardsipyerd Odpward its eptelepipa @edwantintirgfrongithe
user dat t r: S
ot he. 10 i Ol BoddBLaRiny AT (0 5% Wl iR ol ARk Salfis BIRES
used fortoeheh ditbe refeire Eyersdbghieht accor di ng to an aspect of the
present invention such that, when a defect exists in data recorded in

the user data Quegshbrda flekfo ROUHBRH PER DD B Hid\EarRoBE BidloPfhe 30A

data structure o the I SC sho sane as
of the diisec!Of0W FYE. 4G ,@xcap thatdbpfirst resordilayen!d) andtheisecbndiwsotdleyerpdr e

ar eaz e%ﬁﬁ %‘?Irg@d@‘?%%{ﬂe?% 92 fba @@cghhahﬁé O hQuddsTourEhape! | be

om tted spa € area
areas. Therefore, a descripticn of each spare area will be omitted here. The spare

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 spare areas and the spare areas adjacent to an

25  outer part of the disc 100 will be referred to as outer spare areas. If 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

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, [f the disc 100 is a double record fayer disc 100
9



are located at the sides of the user data area. In the shown

enbodi nent, the spare at:ea between the lead-in area and the user
data area will be referred to as an inner spare area, and the spare
area between the user data area and the | ead-out area will be
referred to as an outer spare area. However, it is understood that
other spare 5 areas can be used and/or can be disposed in areas other

than thenbRnef R 2?‘%:%{]2lﬁrtﬁ§§lp9 & iHRFhalR AeB” §8-DMA and the THfIA ZC

|IIustra es a disc avin rst an recor ers
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di sggo 109{1eﬁcﬂi@&%fdrmaﬁbﬁspé’dﬁldssd[édl%féan‘ﬁameh{mt a®ording telas aspgdt obtheFl G
2C, except that the first record laéﬁ‘é? LO and the second.record Ia%

L1 90 eRfasentipveidion; nEPiipstaneR difefis fioranalip may jp¢ude locatigiingraatiq
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area will be omtted her e. spare areas are forned at the sides of

t he useﬁn@iﬁleaw'&tﬁé)é%teéﬂ‘mioﬁ'@amnrs oxYRyek ddonarargesd ehat Hyadiverdfodisad L1,
In thi 5|rﬁérﬁﬁt|9E‘éFé‘a cam.n%maé%daﬁﬁﬁa iRt el PR the BAVe R@d; of the
di sc 100 e referred

to as inner spare areas and the spare areas
adj déeninferonafign25 outer part of the disc 100 will be referred to as
outer spare areas. If necessary, a portion of the user data area nmay

be used as angf B@rﬁer&pﬂ{eeDlﬂMﬁelucH%Qnﬂoﬂﬁéﬁdrpr%laQiﬂgt@HﬁHQélﬁ%@Tsctdé?eoWﬁre
area are not limted to the above descri

i |1 ust r Heedisa 109G ctRHcddnfgrmatipn iggludestibe SHF’C"F‘T@ the ise 108 dejrisaslefect
accordi H%n%@erﬂ@ntem%ng&%mg [:%fsmBH%f Héﬁéﬁﬂfon‘nﬂ &‘Fr\n}h‘éfher@%fe%f B‘igﬂg érﬁent

FIG 3A e disc 100 i's a 30single record I'ayer disc
FI GS. 2m renipraed canal; pR@the nnswmaﬁlﬂcﬂrmﬁwaéﬁ@@a almoibe, TRMAE. a

te ea

and P henfeiioh FldRingbRcRIRREN: rbdudta bR abdlzalf TheTignhRh

record r@ﬁm‘m@ disc def@tisdncludes 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 info 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 or read data from the disc 100. However, if the 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

30 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
10



shown in FIGS. 2C and 2D, the drive & disc information area, the DVA,
and the TDVA are present in at |east one of the |lead-in area, the

| ead-out area, and the outer area, and preferably are in the lead-in
area and the | ead-out area, which are located in the inner part of
the disc 100, respectively. However, it is understood that the drive
& disc 5information area can be otherw se | ocated in other aspects of
the inventio inf-ormatign, ar t here
are r oo PREAIORisTPAMET PR g AR A0S BB and ey Branelp e
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f
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| ocat i oRah BEdyBddeRn regarding tenporary defect information and
tenporary defect managenent information, and the wite protect
information. However, it is uno\leerstood that the drive & disc

i nformat i on ar%oiRg 19 ansreake AoRIPESERENVaPRY tha dirtast tr@nas%raetto t he
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|nfornat|onrelat|ngto mana Isc defects in the disc 100. Such
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s
def ect nmanagenent i s perforne not, and the p05|t|on a%d Si e of a

spare appparajus reads th@lmatlgmlnf@rmat@n ifiom theghive Srigsalinfymadior ares, red
recor de@apﬂfe(?%fﬁréj%%%sé A api ?%a‘s&? Bh ‘H?et r'e%i |c§c°a9ﬁﬁ mf&?nétl'oﬁc
es e

defects 1 nc rrve & disc P rmation
r egar di figatihethk csstdedect martagernteeisctanabaamoemeffw]aretlwwartoeﬂpd bueexd on the
inforna In general, when the disc 100 is |loaded into a
recordil %&%&@Fﬁ@agg%aratus such as that shown in FIG 1, the
apparatus reads data froma lead-in area and a 25 | ead- out area of

t he di sc 100 tAdscd gheediivient disenfornatiendigeluding leation Iidormeaiionregadingdee a

Cecor deds 8 HE P B rdiohPISRRied iy (AR a2t #
ljonger f mamgf]melebefqrmemrp T épmfcgrgge\tdmef adso rddvetgoeﬂ notegscesiLibie rmtyiveﬁ
aapect RCOHETHBEGHEE, Bt ket iintten bR W dele R EE 20
i nf ?L gapraténtaﬁdrmamnmaarbp ab¢dieed fr”'{"i,mf tmmTuggrgtotar;ﬁct ataﬂagﬁrg/bgtr atreﬁgr ded
| eadBoulniin ofing Bt st gnRiglion fi B wRBtestERA et hen

addi t i ogdbrnthdiba enkbles goick fisding oba q‘inenhte?ﬁo tHeetesi Iscation ifformaticsc
finalization is required), only a last recorded defect i nforrrati on

o0 et o RS PSRt B BEREE et 1o o
recor deﬂtdi&feeﬁteplm&mﬂﬁmthddnft@rtmbmﬁy tefeny infoemBlidh includes information
indicating a position of an area of the disc 100 having a defect and information
25  indicating 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 location information

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



Accordingly, it is possible to accelerate disc initialization.
Further, since the defect 5managenent information is recorded in a
plurality of areas, the reliability of information can be increased.
According to an aspect of the present invention, the defect
managenent information, the |ocation information regarding the
tenporary defect information and the tenporary defect nmanagenent
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| i near repl acenent net the fenporary, defect information includes

i nf or mat#BPCTRRUHEIEE! Managepsat famagen &, %1r »ea b HRMg; sWhep@ddiignaly a
def ect apgh éd?ﬁnef H@Féd&?de’cﬁh it séﬂa Ik 6 IR & LSS d?)fes%t ﬁfsﬁ@lo %cotrdﬂe di sc

100 that i1s replacement for the area having the defect

pr ef er alggitiona dlatathseainie. Jbe data nesds tnbe fMaalized) th@ﬁemm&ma@?d

i nf or Wﬁdf&’?nalt?&ﬂ'r&@érﬂ@@|%S%Qﬁéorﬁbﬁdé¥%§%&n%ﬁaﬂra$eé n tr% {816 réilgESFéEt
bl ocks or continuous defect ocKs. e tenporary nt

i nf olsmamanagemensisiprogtiom rregeledie thetempoeary da@pbmana@ﬁmnfamfpwtmd

I ncl Ude%rédq;rgrrgﬁﬁ{t@rftdtﬂ?'tﬁ\%' ng the position of the disc 30 100 where

t he tenporary ormation is recorded. Mire preferably, the
tenporary defect managenent information further includes the |ocation
i nf or mati on r dg#raishinyn eebedment ek detgsbinfar@atipn eenipined dcpreviously

I nf or matd Ofyedehplor &y dBfcRinfdriaGbA EE St O, . #i-1 is further contained in

temporary defect information #i. Thus, it is easy to finalize the disc 100 just by reading

20  defect information contained in a last recorded temporary defect information #i and
rewriting the read temporary defect information #1 to the DMA. However, it is
understood that the temporary defect information #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 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 infermation when a minimum physical unit
30  of record is a cluster, although the amount of temporary 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 5 % of the disc recording capacity. For instance, about four to
12



11 the tenporary defect information and the tenporary defect
managenent information wll be explained bel ow. In the shown
enbodi nent, the tenporary defect information and tenporary defect
managenent information are recorded every tine when a recording
operation 5 ends. In the TDVA, therefore, information regarding a
defect, which occurs in data recorded during recording operation #0,

and i nfqg i I\ : . :

F ompor i ThGh 8RS FRARHURN B CERUADTAN, UER oM 1eigBRing that
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canndt Be2 2RSFE] R INVRRIWat 2 area or when a user does not wish to

record additional data therein (i.e., the data needs to be
finalized), tHhetvenieaftarywriderethod cdfnoalsmbé perforaar aletheitempbmry defect

tenporary defect,.infqrmation are nd t he tenporar, f 15 .
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L enpor aPSPolbIRE ARG AIRR 5019 16 lingay replaCement metnl; ot recqrgfibfn an area

cont@i nedjacanttte MROTOIMA aiEek sii;ﬁﬁi? Fapldcemetit metyds, it is easy to
finalize the disc 100 just by reading 20 defect information contained

in a last recqorged tenporary defect |nformation #i and rewi ti t he
read tenporar 3” ﬂ'@f n ‘?W%?‘i‘(r@?%ﬁ“eﬂ“’?é‘ ?'ﬁ%'qﬁmaﬁ%\ﬁé%?r}ﬂ@%@A are
under st gggkrafeadreddle HaVaVer,aliy udedrebd ittt tidaiche Ml beRededat aidigiside
all prior def eﬁ{%i nf ormati on pects.,of the invention. In the

' ||
case of %% ¢h ﬁtbte;rtc?sg,i%earilggth%dmgg disipfogmatot Ergetheyostioneyer al

25 doze ﬂﬁorﬂfati%fie@d#&ih? &5 RsBhidaBaY thE RAteProRBt iNFDRBEEN ) Which dleeld &Fbe
(ACID), it is desjrable that a cluster is allocated to an area in

whi df t Hedqtedjsorrajechandecorasd degatherwiihihe teraperary dafestdnanagerwsll and

four tojgh@iics! usters are allocated to an area in which tenporary
defect Information #i is recorded. This is because it is preferable

to record new information in units of clusters to update information
when a ni ni nufl@mRillesiratesa data structure of the disc 100 with a drive & disc

information area, a TDMA, and DMAs as shown in FIG. 3A. Referring to FIG. 3B, two
DMAs, DMA 1 and DMA 2, are formed fo increase the robustness of defect
20 management information, the defect information, and the write protect information.
FIG. 3B also shows a temporary defect management area TDMA, a test area Test in
which recording conditions of data are measured, and a drive and disc area Drive and
Disc information in which the drive & disc information is recorded and which is located
beside a buffer area Buffer 2 beside the DMA DMA1. Buffer 1, Buffer 2, and Buffer 3
25 are areas acting as buifers 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. 4Athrough 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

13



30 of record is a cluster, although the amount of tenporary defect
information #i is just several KBs. Wiile not required in al

aspects, a total anount of defects allowed in a disc is preferably
about 5 % of the disc recording capacity. For instance, about four to
12 eight clusters are required to record tenporary defect
information #1, considering that information regarding a defect is
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100 with a drive & disc information area, a TDMA, and DMAs as shown
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formed to increase the robustness of defect 20 mana
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defect information TDFL #0 P fimes. In the temporary defect management information
area, temporary defect management information TDDS #0, TDDS #1, TDDS #2, ... are
sequentially recorded starting from the end of the area. The temporary defect
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, correspanding temporary defect information and
tempaorary 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
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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30Referring to FIG 4A, the TDVA is logically divided into a
tenporary defect information area and a tenporary defect managenent
information area. In the tenporary defect information area,
tenporary defect information TDFL #0, TDFL #1, TDFL #2, ... are
sequentially recorded starting froma start of the area toward the
end, such that the physical or Iogi cal addresses of the tenporary
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FIGs. 5A and 5B illustrate data structures of a TDMA where disc defect
management is not performed, according to embodiments of the present invention.
Referring to FIG. 5A, when a user decides not to perform disc defect management, the
temporary defect management information is recorded in the TDMA in recording

25  operation units. More specifically, the temporary defect management information
TDDS #0, TDDS #1, ... are recorded starting from the start of the TDMA subh that the
physical or logical addresses of the temporary defect management information

increase.

Referring to FIG. 5B, when the user decides nof to perform disc defect
30  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



30 or logical addresses of the tenporary nmanagenent information

i ncrease. The tenporary nmanagenent information TDVA #0 contains a
pair of correspondi ng tenporary defect managenent TDDS #0 and
tenporary defect information TDFL #0, and tenporary managenent
information TDVA #1 contains a pair of correspondi ng tenporary defect
managenment information TDDS #1 and tenporary defect information TDFL
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terrporaﬁy defect management information is recorded in the TDVA in
recor di én&%s operation units. Mre specifically, the tenporary defect
managenent information TDDS #0, TDDS #1, ... are recorded starting
from the st ar tAlsf, thehtenponay slatsst mnaagerh@wtmfysmimn 18ID$ ggrecatded on the
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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 fo 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
30  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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15 fromthe end of the TDVMA such that the physical or |ogical
addresses of the tenporary defect nmanagenment information decrease.
FIGs. 6A and 63 illustrate data structures of tenporary defect
managenent information TDDS #i. In detail, FIG 6A illustrates a data
structure of tenporary defect 5 nmanagenent information TDDS #i
recorded on a single record | ayer disc 100 such as that shown in
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pointer is to the recordrng position of each tenporary defect
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ayer anetormoras el RBadon daraae HorUriie tdhe Skl daga ot gy o be

r ecofpdegphsted, Mﬂﬁﬂ'reckéh*@)o?dr?aeféﬁt rﬁfofrﬂﬁﬁﬁrﬂrs'@ﬁ@[edhr@a rffafdigbiadpsLss of
t he repl acenent area whi 20i s | ast recorded spare area of the

record [h/EMAO m%raﬁenawec%r g epcagign oblast rreyowﬁrirtweor@%d%fe%tc 100

just by .rrf&wtlbh%aaﬁgbstmé &%tteﬁrge@rrri@@reéﬁ%n r@rrﬁ@maa'ri@nrn%eb@%@nt
area. The tenp orar%ﬂbe ect managenment i nformati on TDDS #i further

i ncl udestpeaisd. | dieHiarprvhairundatng oiiheiSBih e rrauired pitdhaiaf theearEary on
i A@?Eféz‘cﬁﬂ#&maﬁc‘!ﬁ% it ré% g orfPtHe SR i905RiePh ARERSTaldbfe Q‘%b‘b‘? &

disc informati on area or | sC’ defect nmanagenent Is not perforned

it i1$ pdwsTBMA. t b this easel theapdeting of th%bammﬂréwaiﬁ@ptmamamedbt ecting
the tesy rﬁ?rjn%tr%%aal\té@ décﬁrArﬁﬁaQHéé‘QrécB r‘isflﬁg?ﬁ’cfrf@f aWQgtr 0280 5B Ghanges.
conditions are te 0 avor recording 1 an

undesired area.
As described above, the temporary defect management information must also

be updated when updating only a portion of temporary management information
recorded in the TDMA since the temporary defect management information must

20  specify [ocation 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 regarding 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 detéct 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

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
17



A reason for including the test location information into the
tenporary defect 30 managenent information will now be described in a
greater detail. As described above, the tenporary managenent
information contains the tenporary defect managenent information and
the tenporary defect information, and further contains recording
managemnent infornation that i's not shown in the draw ngs. According
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t he tenporary ndnage Ion are I nc
def ect tm'nmgewye:iafeat mﬁommmtanrDFé,#Uammwezssttl@cwon infgrraidionet onemagenent
information is recorded at an end of the TDVA. Accordingly, the drive

system can ea%élé/sucg%ﬁ% 1 fodafisi m?@rﬁl%?ﬂﬁﬂ'u HeTBR &raYy H&Q&Qﬁiﬂ%@lfement
informati on by readi ng the | ocation I nfornation eardln
r ecor demfcnrmqmon am%a&@mnttestmmlmmf@rmaﬂpom b @aSImqm@eq/frdmftbet
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information TDDS #i, regardless of whether another temporary management

information is updated. If the test location information is recorded in an area other
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 to the 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



30sequentially in the TDVA The drive systemis capabl e of
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whet her an area of a disc contains data by reading a radi o frequency
(RF) signal fromthe disc 100. Therefore, when the test |ocation
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Similarly to the single record layer disc 100, the temporary defect
management information TDDS #i further includes test location information #i and write
20 protect information #i. Accordingly, 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 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 #i, and information regarding defects #1, #2,.., #k.
The information regarding defecis #1, #2,.., #k is state information indicating the
positions of defects and replacements, and whether a defective area includes a single

30 defect block or continuous defect blocks.
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detection of the test location information, the |ast recorded
tenporary defect nmanagenent information TDDS #i is detected to obtain
the pointer to the area containing the test |ocation information, and
the area containing the test location infornmation is detected using

t he pointer, thereby causing overhead. 30FIG 63 illustrates a data
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testable area wt tecti ng testa ar ea e scanning the
test ar idoradion thad inslicatesyrecondablei apas even ihwedsretectiod isenabledi sFor

possj bl ﬁs{aﬂcgvé’hr%t B?S%Q e br%t@rﬂ IFHS'%#OFI%:’S& ashe flag information that

indicates whether write protection is enabled or disabled, and each of the other bits is
set to indicate whether at ieast one predetermined area is recordable or not,  |f the
write protection is enabled, a second bit of the write protect information may indicate
whether the drive & disc information area is recordable or not. Otherwise, the second

25 bit may indicate whether 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 drive & disc information area is not
20



25FIG 7 illustrates a data structure of tenporary defect information
TDFL #i. Referring to FIG 7, tenporary defect information TDFL #i
contains an identifier for tenporary detect information TDFL #i, and
i nformation regardi ng defects #1, #2,.., #k. The information

regardi ng defects #1, #2,.., #k is state information indicating the
positions of defects and replacenents, and whether a defective area

Cnel ud Lnal . i Ks.
I nclu esafféct%blgg tfe WAtSHRE! infireloR FecdRidd 1B léﬁ‘élgleﬁﬂt% EF%QA(LB@'CS

FIGs. 8A and, illustrate data structures o
i nf or matAicsArdiioha itdepessihiaty ehengpdimiviternretestinfonwatioresent i nventi on.
Referring to FIG 8A, wite protect information #l, a pointer to the
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wite prir%n‘?ﬁéﬁoh%faﬂrb'é@cthiaﬁ@efi and a pointer to the |ocation of
n

t enpor ary nmanagenent | rration area TDVA #i are recorded in
recording operation 10 units in the drive & disc information area,
when t he t enpdh &rfyriftpsfasea, evan FifewriteroroBRLInfirmatich iseeputded jo eredhbet

manage i At i ! { ncl yded, i,n the
enpor arh LR RMebiity dbtectanaGiliutafed Pl LA “Broun 1 n
FI G104 CirdermEltion Aceso adil ragspace arcaeamd odi aftacteddfy thbevrite protedtioh iveendiatan,
the wri : C ' [ ' (which,is recorded_ in the drive &

di sc i n}egcro ?r(g'?é %néllggvggmaﬁggg%lée%{gbn\é%\pgrEI;'GJVJF%BEOJ“?FSHH@%WP AP mat i on
TDDS #0ckiareednburtizdr) dive defdct amagentiat aan be perforeway e =Rr tdordihg 6f
100. Th I rotect information may include flag information that
i ndi cat ﬁse%ét%ﬁ@?&/{}?@f@a otection is enabled or disabled on the
entire disc 100, and information that indicates recordabl e areas even
if wite prot dfct iademof ar@mabbetibn ifard29blosk ahe eseraldta asdta iDidwedfthdrhe

nai§ ot RGP R e Rl AP na s Pl G0 Db oo regach

of the disbdefdot nmnagement can be performed 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
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 to the above description. That is, the number and type of the
25 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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set to indicate whether at |east one predetermined area is recordabl e
or not. If the wite protection is enabled, a second bit of the wite
protect information may indicate whether the drive & disc information
area is recordable or not. Otherwi se, the second 25bit may indicate

whet her the drive & disc information area is recordable or not, and a
third bit may indicate whether a DMA is recordable or not. The third
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recordabl e or not. When the wite protect ormation Is
r ecor de@NCehNIENEEh A AMers S@@ﬁ%@ﬂ%@@ﬁ@lﬁb‘ﬁ@faccor ding to aspects
of the invention. 30ln one area, data recording is allowed in the
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area Thus, the wi
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enabl e t rar fe mana nt .area ),
tho dri 05 @ RREYEERSRTs aflcBHRY RN B 5 g Re s g o Shptretts.

af f ect ebased drhwhethet theplisut @oitdiona (efeet andiat mitiag pESITHNES resording@is@d i n
these areas). Thus, the wite protect information can be changed.

Fur ther, di oc oiglagh BRAGORBRIERR U35r BFA LALIES) BYERoBS LeLpal S5Lh
which PSNs are sequentially allocated to a plurality of sectors (not shown). In general,

15 each LSN corresponds to at least one PSN. However, since LSNs are allocated to
non-defective areas, including replacements recorded in the spare area, the
correspondence between the PSNs and the LSNs is not maintained when the disc 100
has a defective area. This is true even if the size of the physical sector is the same as

that of the logical sector.

20 In the user data area A, user data is recorded either in a continuous recording
mode or a random recording mode. In the continuous 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-after-write method is performed. A

25 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. 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. Here, the portion 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
22



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
rewitten to the spare area before reproduction of the data, and the
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detecting the | oglcal sector Calq{ES a | ogical sector nunber (LSN).

A di sc F@é@ﬂ@’“ﬁ@?’ﬂ@é@?ﬁﬂ‘ EBQ§ ipdh M s the recording position of

data on a disc using the PSN. In a conputer or a data application,
the entire datvahfeﬁrermrcawdpéranm#’r stafs, dbﬁ?atsh@ccberB xrﬁmtt“bhe'l@@lﬁhlbhgﬂﬂ

of data e ed usin n_ |.SN. The ti ween t he N
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general , 15 each LSN corresponds | east one N. However, since
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Th| s is openaéoreweexpected e epil.Abe efcordieg phd/et produsigappagattheecese as

that of intfg\’FnaltiBHir&?zlrdiﬁS%%fgcts #4 and #5 as temporary defect information TDFL #1, and
records the information contained In the defect information DFL #1 once again.
'I‘-hereafter, management information for managing temporary defect information TDFL

25 11 is 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 last recorded temporary defect

30 information and temporary defect management information, and the above write protect
information are further recorded in the TDMA.
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20In 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
predeterm ned units of data in which the verify-after-wite nethod is

performed. A 25GI egRY ﬁﬁl@?@%ﬁ‘%&hthﬁ%ﬁ%éﬂlﬁ&ls@%@ Li’ée'ﬁ%lafa%@é %%;Ha%
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di #0
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1004(i . eeoormeiﬁ tfe USRdaf 8898 9f iela@rd layas ﬁgtanblmtm tﬁé lRgER FORbR
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ir

recdfdi tepianeaies) hasihephypasl agemsswivihe smallegmunter,
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in contlnuous defec ch s replacemnen or
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and replacement. Further, available portions of the user 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
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
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 area in
which replacement #1 is recorded. The information regarding defect #1 may further
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operation is expected to end, the recording and/or reproducing
apparatus records information regarding defects #4 and #5 as
tenporary defect information TDFL #1, and records the information
contained in the defect information DFL #1 once again. Thereafter,
managenment information for managi ng tenporary defect information TDFL
25 #1 is recorded as tenporary defect nmanagenent information #1 in
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25 replacement #i as the start of the replacement 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 starting physical sector number of replacement #i. [n
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 #irepresents 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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25 reason, additional data can be recorded or changed even after
recording wite protect information during disc finalization, and
di sc defect managenent can be nore effectively perforned.

FIG 11 illustrates data structures of tenmporary defect information
TDFL #0 and TDFL #1. Referring to FIG 11, tenporary defect

i nformation TDFL #0 contains 30informati on regardi ng defects #1, #2,
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regardi ng defect #i | udes state information. indicating, whether
defdet MRNGge THadipIeRY: nhioe SOUHIEE{ ObiNGaReST Wgénéfq&g?@gew%t

bl ock, g gsé}bms%n{rglsdﬁﬁ %brdﬁ(if/re@amg@nn@tetr@éora thdnepbReRNBfirmétion fdhen
t he def ect This 20 determ ned to, occur, in the continuous defect

bl ocks, MeRagigg sk fiishiegmpsdry sgfactinforaation gp Sb fnapqiRp drdect Jeansoement
def ect #.lrf]orﬁ%eh% %ﬁ[ﬁl\ﬁA%&;ﬁb’r&hdﬁrﬁﬁl@? As hRribaNEbO e 18I BRIpoRIPCKsS

and whet pointer for th epl aceiment #i_ points out the start or
end of defe@bmaemmntmf@wtmamclu@@c!iw@s& dipeinfrmatien 4., tpidacation

state | [hffnuous gpr\)rlf&jbr‘gféc?@fér% BI?)' d&@lrdjrfr#gra‘ﬁfés?‘é&t ﬁjth(f‘ﬁwéﬁ'tﬁ)rﬁt@fekt of

t he "con S an 0 rep acenent #1 as
t he st ainforofativheegasging teavenatians of Rhe ﬁrhfetermpratnedeﬁegir intpsmegtien gnd the first

repr ese{(l—:trﬁporary defect management information is recorded in the drive & disc information
area {operation 1303). 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,
temporary defect information, and temporary defect management information by 1
(operation 1308). 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 temporary defect management information and temporary defect information
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a starting physical sector nunber of the continuous defect bl ocks and
the pointer for replacenent # represent a starting physical sector
nunber of replacenent #1. In contrast, when the state information

i ndicates the pointer for defect #1 as the end of the continuous
defect bl ocks and the pointer for replacenment #i as the end of the
30r epl acenent bl ock, the pointer for defect #1.represents an ending

physi cal, SRELRIed MR aBfect HERERd Rl ot c%lfé’cfﬂ?ﬁ Aioh Methe
Aor physi ca?

p0|nter replacenent #l rep resent an en I Ng sect or nunber
of repl é]i\éﬁsrﬁspeﬂtivethHlej@Tal defepfdnfoma&mhamdwd@‘ast rdenagsmenpinderatiosi ng

caves 2 A R e e B e N e ect o i s

not recorded in units of bI ocks. The pointer for defect #i_specifies
a starting andiwtheandiilegoptsigniredin alfasprets®f e invention, thervetityafier-awite or

def egt ﬁet@@%@agve#ge%tnh&mh%ém&mdé’ép& m‘an B8l .ﬁ%@@wa%% 4 an

aspect ol nter acenent SpeCI I es
st art i ngnfamuktion. elidi defeids detecteﬂ fmepﬂhadeabdﬂfe#marmenmt imfarmation, an

I .
P! R TRl ofthe TR B3 Rhe HBeL N ST onk i SR SR
en?odl rmegardeﬁ a:i bei’ng Lmamlabteh(l aythel iaon desighatbe ad esiefedivel amat) hand the
refer en shown

E oo o1 SRelifb % o8l ittt BB st S Ran L g e A8,
t hatyos h»é‘ﬁlnlrécnﬁtl&i after t@é@l‘eﬁ@w@é@et Ahérantiady, e Wﬁ@q:frdtengnfdmhatlorvml ch

L ampor Al Eorase B MR i R MRS TERBY BELkSq i3 EFatietn

1301) . {drhorBFOSsTES rﬁ@rﬁag%metn@mﬂ&nﬁamwm nflysrartBer cietordEten the
controller 1 of the recordi ng and/ or tﬁﬁgdum ng apparatus controls

t he rec@ﬂ\%ﬁ@qqr@aalt%anwhﬁaszvepw BYENY¥RInagement i nformation for
managi ng the first tenporary defect information as first tenporary

def ect managermat. 144 ofd®4B eRow Q ﬂbhf@hé’r@ﬁl’&st(’étp@rﬁﬂ|B@Gefé8ﬂﬂéinag%$nent
descri bed above,

irst te fect enent
e o ER e BScaraing & Rrlben ARERER & 1S Piesrt BEartpln Rreing 1o 1.

14A and 14B, a recording and/or reproducing apparatus such as that shown in FIG. 1
records user data in a data area of a disc in units of data to facilitate the
verify-after-write method (operation 1401). The data recorded in operation 1201 is
verified to detect an area of the disc 100 having a defect (operation 1402).  Controller

20 2 of FIG. 1 designates the area having the defect as a defective area, 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 unit1 to create state information specifying whether 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). 1t is checked whether the first
recording operation is expected to end (operation 1405).

[f 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 (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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20i nformation or wite protect information) according to an aspect of
the invention. Next, information regarding the |ocations of the first
tenporary defect information and the first tenporary defect
managenent information is recorded in the drive & disc information
area (operation 1303). Then, the wite protect information is further
recorded in the drive & disc information area (operation 1304).

25Next, iHetstJi% ?ﬁﬁ!sew WbRLNRIorHb e ik 'ré‘a’d éﬁoaﬁépeatédﬁ/ @e@mb& egrrst
(operatlon I's determned I n operatio di sc
finali zsammmanysiaﬁmt infermationd,D bt nattmeﬂial\flfwyefaimwgt{oa@et!prai@@
repeat e r on,
e < hbbebS ORI AL A kol 0 iR e papt

i nf or mafD&L #yis llec(oajmiﬁﬁlrehtemﬁa)ry deimtamenagementtmfosmtmémﬁ)&#a in the

operati 3 h. hSC

recor deEBP@@EPEﬁI@E Jgp Z)Ct éﬁé‘?{g& dneior na n%g‘n andm{ér%gér"g?b[)ge# ect
I nf or maturther mckides daxt dmdtuommfdrmaﬁMAa(]@mteapmmmt itiﬂﬁmatloffh'létterea;‘tertme

| ast recorde enpor.ary .def mana t rmat i dte QraLy
dof ect - PANGT RFFORCHB AL et sRaeE A ooy aed Dhk Adge R 1

i nf or matdcatioraditthe &if? edmparbar defédt ofarizge ket iE?M@matlﬁn‘:‘mBC]S A layid tHdarite
final defect informtion and defect %gags |nformat @I Cg%%/ @n

r epeat eBI9Jest EHBMPRIPNA5E FeROFERHR thegri il Pf@a&“%ﬁ?a &t

Fur t,per oﬁ%tioe,squggggquogﬂ in all aspects of the invention, the
verity- after wrlte met hod may be perforned on the final defect

managenent i nf n an I nformati on .

det ected 1 r omARE wﬁw SRR 1o SRR g D RUo%] DA S G e
di sc 10¢hamamd E&né&]ﬁrydﬁf@&ﬁnf@ﬂhﬁhtbﬂﬁ'[fﬂﬂ #intinige Bngoreégicfdod n2@agemanimay
be regarded as being unavailable (i. t hey are designated as a

def ect i (Mdorgiatigh | TDQ% 'tﬁ’@yfbier{ﬁ?orfj%érﬁtﬂ’%ﬂ'?tlo(ﬂ‘e%@ management

i nformati on and tenporary defect information are io again recorded
after the def e@ht, \i9s aheckedAlHietticratie dgthnectidii e fihatizpd (dpredtion 1410). I

i nformation, which is recor rive di.sc .infor tlon ar ea
or ilhcl fidregetermingdin %%@m@’é& fb@ﬁb@?ﬁ%&?fr@eqf & dﬁﬁﬂ&ﬁ hreauired;
i nfor ”abb&%tla_m1 thfmghfwogfaeé rdpRatc’iC ONiRshelBr ditratidvd mwﬁrdugmm

anot her aspect of the invention. FIGs, 14A and 14B show a fl owchart
i | | ust r ate Tegeated; isdexastigiMenia fagk Froridingopriatini tempYPR SRiestdnTarpatos:
enbodi Mgk Ofnd @%ﬁr&?%?ec’t méﬁagéraent lﬂefrﬁéﬁdmmme alFé Fﬁ%reajséd\b?ﬂd 14B, .

a recording and/ or roduci ng apparatus such shown in FIG
r ecor ds (apseatiogatdd 1). n it isteterarinag iopgradipg d4i %tftﬁ# ﬂi%f‘ nﬁ*lzmapéthedilsc 100

fac '25' tat r?eetdgﬁ, a last recorded temporary defect information TDFL #i and a last recorded

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 final defect management
information DDS may be recorded several times to increase the reliability of data

25 detection. Simitarly, the verify-afier-write method may be performed on the final
recorded defect information and defect management information. If a defect 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 arsas 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
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verify-after-wite nethod (operation 1401). The data recorded in
operation 1201 is verified to detect an area of the disc 100 having a
defect (operation 1402).Controller 20 2 of FIG 1 designates the area
having the defect as a defective area, controls the recording/reading
unit Ito rewite data recorded in the defective area to a spare area
So as to create a replacenent area the controller 2 further controls

t he rec%ﬂ'la@%ﬁ{eﬁ@iﬂfd?ﬂtaﬂé‘h trbpt |Cﬁ1§?hﬁth§]'=8é?edo?dé¥[ﬁ&ﬁ% wspewhité/i ng

whet her efective area 1 ncludes S| ng e defect

cont i nudigscribetiaastbanmiprreasemby poi istumderstrask that themndex in Hzﬁ mptftoralﬁ shewe
posi ti O[P?]FRI—ES. t’[@ﬂtﬁ’r@{x 44N LofitiGis éélﬂbé Bt Spsiithpasea (operation

1403) . e state in matlon an e pointer I nformation are stored
as first tenporary defect i nformation in menory (ogoeratlon 1404% I t
i s checked whekheetorementipped defsslgnanagemsné mayiisremeodispat e campytaind

(operati g %.%Qﬁét cah’be tun'by, ASS TG Hich '&aHB@raaéér%?acJ %tlgge&lﬁqfurﬁ&%

fi rst r i ng operation’is not 30 expected erations 1401
t hr ough codPatesr eThuspid it witlerstbod that med@nérﬁhlﬁrr?e@ﬁn be synbraacoroputerl05 t hat

the firgd, deg%ﬁﬁ%b@@s &ﬁé&&'ﬂﬂcﬁ Sond ttﬁée}fb ngﬂlﬁier(ﬂro ram, M0 Be iy

recordi ng o € user - data 1s conple draccordi’ng to
t he fir s¢asoeed bgiarmprmyppéeratrogminme?in thieheet. §herpemgramnpeme®mcte¢mputer

|t or matFEIRERaRE RR0RHERE Bt B Vo 88 ety b SHRESBLINHRAT
mana;gemenmp'utefrdheaeieonmbnagermemgé p\@-fdrmedf i Hete, trenpomputyr-cbetialde
[ [ TDFL #0 is recorded,. as fi.rst te ef ect,. nanagenment

i nformati o ora

|t or BT BE5Y e MRoDREe SOTR P eh BTG Boebrdise G Sorfet
t enpor amave eiramarditagereadorddile@rEaid. on TDDS #0 further includes test
| ocati on information and write protect I nformati on. Thereafter, a

pointer to the locatio &% t te arary.defect infor on
TOFL 50, & poire e Sfudlon, tehiySloe FHET Feirbe i Aty St e
managemeetect infarmation and THROREE, mandetreat Wdrination mtaetdefemt maﬁagementar e
recordedlnﬂyp tgrlve&dl (_‘f nforrratlﬁjt area o % ﬁ] q

i c(dper &THHE9408 %[HBO@WG%GCt managemep FT&R ALY é%/accﬁsf) e,{fag?r Py

t enpor ag¥emRiag R desﬂj‘rméﬂm iePins 6P Pedolrding ahdyer rédﬁ@mctr@;%ﬁp@m@é asy
defect inforpation TDFL /hand %he te or ary def ect

i nf or ma e ¥OOE 4 it isdﬁt)gie[;‘@oqde gtihe@p Bﬁe(.‘re&lt &N mglg/gja %l recordlng or

reproducing apparatus or a recording and reproducing apparatus.

While described in terms of use with write-once disks, it is understood that the
20  present invention can be used with other writeable discs, including re-writeable

recording media.

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

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

25 lead-in area of a disc and/or a lead-out 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
allowing backup operations to be performed without interruptions.  Further, itis

29



Next, it is checked whether the data needs to be finalized (operation
1410). If 15it is determned in operation 1410 that the finalizing of
the disc 100 is not required, operations 1401 through 1409 are
repeat ed. Whenever operations 1401 t hrough 1409 are repeated, indexes
i given to each recording operation, tenporary defect information
TDFL, and tenporary defect managenent information TDDS are increased

by 1 (opessbieas c wnte grcbtbct' lﬁfoﬂﬁétﬁrmrqféﬂform dRReIeAd %n%?éﬁehh&ent he

finalizing of the i s needed, a |ast recorded tenporary
def ect .a#%ﬁ?aﬁ'mhwne protegh infarmadien it a dised eAlseenysorihe yisgalrie does
managenpai abdeks bRk QN idORRrMatie SrdashRrtd8do@tioh |ﬁ?§1lmé:{ﬁ>f‘1909%n rotect
informati on DFL and the final defect nanagenent information

t he DMVAiT@FRatiRNiiRotbigined, thetempessry defast manageneantinformain farter he

finalk d ¥ I pes
Lo hor Sietiles TRARAEREMor iRt Al BN YroRu WREREARE, PBYSirRlnal: £°
ver i f y- & passiblg fotdiregtit Acagsaajcsiarepanidpravaniciata fremfbemm recel:ieddledn

def ect n f f a.defect is
det oot eTpAPPREET AOENEls ARBRAE e pik AE TR IR ot d i oe

def ect eembrdihg tHedkbidoation infeanationteaidrihe grrittapratathinfdrmatiog as ¢etip@sry
being u are coIIect vely designate S, a
dof ot | areat sBfaderpirtFieroatiarE BTl §8rs FdeFn o bt hdhe dol

i nf ao matriapagament, enpor ary defect information may be again recorded
after the defective ar ea. Alternatively, the wite protect

i nformation, [RY dis nf or.

i ncl uded in |ast ehthlrsgré\geb Bﬁﬂ? %‘?é?r?c‘ﬂa'?%%ﬁw 'ﬁla%%sﬁgﬁaé }Nﬁﬁ B%ﬁﬁ”%n
TDDS #i to empocﬂlmehtsetherbef ﬁtembbelﬂddérﬂtobtl@y%e SNiiededn thesart thaedarisuisbei ng
|ncreased IS rstood t he i.ndex . in the nmethods shown
in FlGs" StNO(SngWd B TRGSS mes o8 WhSE SR T o Bara e
af or enemopywdheimﬁ/emonmmw iy teycdemRibing icRin& and e6GREAE thSreof.
programthat can be run by a conputer, which can be a general or
spegsal purpose conputer. Thus, it is understood that the controller
2 can be such a conputer. dees and code segnents, which constitute

t he conputer program can be easily reasoned by a conputer progranmer
in the art. The programis stored in a conputer readable medi um
readabl e by the conputer. When the programis read and run by a 10
conputer, the defect managenent is perforned. Here, the
conput er -r eadabl e medi um nay be a nagnetic recordi ng medi um an
optical recording nedium a carrier wave, firmware, or other
recordabl e nedi a. During reproduction, the recordi ng and/or
reproduci ng apparatus utilizes the defect information and the defect
managenent information in the defect nanagenent
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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 individual recording or
reproduci ng apparatus or a recording and reproduci ng appar at us.
Whil e described in terns of use with wite-once disks, it is
understood that the 20present invention can be used with ot her
writeable discs, including re-witegphggecording nedia. As
descri bed above, an aspect of the present invention provides a disc
def ect managenent nmethod suitable for use wwth wite once discs.
According‘ﬁﬂ B8 ¢ ggk:of the present invention, at |east one

t enporary e?ect Information area is present in a 25lead-in area of a
disc and/or a |ead-out area, so that information regarding a defect
that exists inpg ' t r eql. it is
easy to ffﬁalifgggﬁghgﬁgg ﬁﬁﬁgg@%ﬁ@Hﬁ%P%&ﬁggpﬂﬁgﬁégbgﬁ%ﬁgﬁgﬁporary
def ect i nfoommpaisingn from a tenporary defect information area and

di h L.nf I i f h b
enabl | ng el ecrngelEy ETBbHY tasRe e Bin Y 2GRl Ren e
recorded onargyediesit aregenféine moomling medinorecatnmist)g inforheatigerchardimang di sc

def ect managgenen thereb | | owi backup operations to be perfornmed
Wi t hout ir‘i:% Cﬁﬁi*?ﬁsﬁ%ﬁ?#ﬂ%a\p,re?qrgﬁg Opﬁoag@f’bl e to change wite
protect i nfor matnsforriog teapberymicesimaiefgeientimfagatientfroeMes tehpeary
recording the wite protect informatiqn in a disc.. Also, even if a
e dri o aetre HanpbeBeatats 1 fanode edrupbialy SrRe noriaiat 88ld ¢ ec

| ﬁcat ion infor tfa?é,femngrre]wetérﬁerﬁrdatael@plaicm_‘gQJ'di?dtiiv@Eaiasofﬂ[@é i:f@t?ta’#éélﬁd,
oot | obatbB I GHrRENGIF S Ao AR, VRSB TUhe PR Per RsrdHormaton
Accor di nglcgmpribed migassbn reyatding hpesitiby ofeeffedtivé 85t @ideaforfdiion
prevent data from being recorded in an inproper area. In addition, it

i s possi bI"e93rgiNgFRSHOR of fhe replacament @%ﬁaoﬁ‘”da@?@“t’%?fﬁﬁ&d‘?‘f%@or ding the

test | ocatmanagehient mmrh@ﬂoﬁaan?ﬂ@swﬁﬂotrﬁawm*egsﬁdmgrﬁ P6STRdN Sth@s
tenporary defect nanagenent information even if a user does not

desire to'gBPPERMIRIPENBETRA . to nanagerent. Wil e this
i nvention has M@%E@%ttéﬁﬂfnﬂae@mﬂﬁn%éﬂﬁﬁﬁémgnYHc’iJHe%ed(n?r ence to

enbodi ments thereof, it w )e understood by those skilled in the
art that PEATESEST akast freerded vt ofusgtdafaiminedatmprage made therein
wi t hout departing fromthe spirit and scope of the invention as

defined by the_acconpanying clains and equival ents thereof.
2. The method of claim 1, further comprising detecting, from a drive & disc

information area of the recording medium, information regarding locations of the

temporary defect information and the temporary defect management information.

3. The method of claim 1, further comprising detecting location information of
a test area of the recording medium and/or write protect information of the
recording medium recorded in the temporary defect management information

during the recording of the temporary defect management information.

4, The method of claim 2, wherein the recording medium further comprises

repeated recordings of the temporary defect information, the temporary defect
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15 CLAIMS What is clainmed is: 1. A nethod of transferring data from
a recording nmedium the nmethod conpri sing: transferring
tenporary defect information froma tenporary defect nanagenent area
of the recording nmedium conprising information regardi ng a defect
detected according to recordi ng operation; transferring
tenporary defect nmanagenent information fromthe tenporary defect
managenent area to manage the tenporary defect information; and
transferri t l.acing. ' t Q. dat a
ar on usi g Eras st BB, Ard R GRS b e BBl dlier ar v
def ect i nftempatary deteshipfdrsagon, rendrtha tényporasygdafeitmyarageosnt information.he
defective data and information regarding a position of the

repl acenent data, and the tenporary defect managenent information
conpri ses 4.nf ofMimetriethod efjclaidi hg/hargolictadaressfof tielaterepondad yintief ect

i nformat i on, wherein the tenporary defec nagement .

| nf or mat | el AR B IERS ARBYEGC SBRoLriber GRS IS A SEROUBdR® dat a
in the datdataaes rec@dedhthited begt data.cl aim 1, further conprising
detecting, froma drive & disc information area of the recording
medi um information regarding |ocations of the tenporary defect

informati @ andhkheothedppdlgify1,deiersih thRBRIM N Metitiok Bl dnce discThe
met hod of claim 1, further conprising detecting |ocation information

of a test area of the recording nediumand/or wite protect

i nformatign of ThBendtee®bLIEEh TERHEh &ieé:@rca%gf MeHing fuRRBOEMprisdsaect
managenent i nformation during the recording of the terrporgr% def ect
CieR

managementa3tieciried PRmof the temperaped afert Ifpraationang, teiperasy Aefert
recor di ng mEtHgeMenyinfdHRTatieR WRibS 8% lastly recorded in the temporary defect

management area, recorded in a defect management area of the recording
medium for finalization of the recording medium.

8. The method of claim 1, wherein the temporary defect management
information is recorded to further include an address of a last recorded unit of
replacement data which was recorded in a spare area of the recording medium to
replace a defective area of the recording medium.

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.

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.
11.  The method of claim 1, wherein the temporary defect information

comprises stored information that points to the defective area and information

that points to a replacement area for the defective area as the temporary defect
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repeated recordings of the tenporary defect information, the
tenporary def ect managenent information, and the information
regarding the locations of the tenporary defect information, and the
tenporary defect nanagenent information. 5. The method of claiml
wherein the address of the last recorded unit of user data conprises
a physical sector nunber of the |ast physical sector in the data area
recorded with the user data. 6. The nmethod of claim1, wherein the
recording ; LU i once disc. 7. The nethod of claim1,
wherein tﬁgkﬁgg@?hﬁﬁgnggghﬁn1further conprises a | ast recorded one of
the tenporary defect information and tenporary defect nanagenent

i nformati i C i he fec
managenent Zar od SOt e R EhCodca ok PERRGIR Y RS for

recor di ng implimentingthé metiddzaitciaim 1oferfonmed by ondiongnone doraputers8. The
met hod of claim1, wherein the tenporary defect nmanagenent
information is recorded to further include an address of a |ast
recorded unit of replacenment data which was recorded in a spare area
of the recording nmediumto replace a defective area of the recording
medium 9. The nethod of claim 1, wherein the tenporary defect
managenent information is recorded to further include position
information of a replacenment area in a spare area of the recording
mediumto be next recorded. 10. The nethod of claim9, wherein the
position information of the replacenent area conprises a physi cal
sector nunber of next usable spare cluster in the spare area. 11.
The nethod of claim 1, wherein the tenporary defect information
conprises stored information that points to the defective area and
information that points to a replacenent area for the defective area
as the tenporary defect information in a nenory. 12. A conputer
readabl e nedi um encoded with processing instructions for inplenenting
the nethod of claim1 perforned by one or nore conputers.
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