WD 2004/ 036561 PCT/ KR2003/ 001931 METHOD OF AND

APPARATUS FOR MANAG NG DI SC DEFECTS USI NG TEMPORARY
WOEBEQI6SMANAGEVENT | NFORMATI ON ( TDFL)  AND TEMRORARY003/001931

DEFECT MANAGEMENT | NFORMATI ON (TDDS), AND DI SC HAVI NG

THE TDFL AND TDDS 5 Technical Field The present

invention relates to disc defect nmanagenent, and nore

particularly, to a method of and apparatus for

managi METHO R QOB ANDARPARATUSIFOR MANAGINGIRISC DEFECTS

managenent _area %MA and a disc io having the TDVA
for NG hEMRORARY FMAM@@HENM\%QRM%EON (TDFL)

def ec j k i gk

ot or NPT TERPTRARY DEPE O FANACEMERTINFAIMARISN (TDDS),
defect exists, ANDRDISG HAVING THE TDFEANDTDPSIat a

area, thereby conpensating for a data | oss ot herw se

is caused by the defect. In general, disc defect

mana is.perfornmed wusing a linear replacenent
nethggaﬁﬁggléﬁﬁgping repl acenent nethod. In the linear

repl acene net hod,. the. user .data area.in which a
derect  elherEeretinisiionSlptes i SoBp R gt ddeent and
havi fbre padedlsilys to biméthed ¢FldrRPaplshrafiIY fae ¢ ing defects
nmet hod, the user data area wth the defect is 20

sl i pihedeiansinga tamporayalefaetmanagempat aieg (TOMA) epd @ disc

o pBfgo i O MeRbgl BRAERETEb S, cabi e onl y
to rewitable discs, such as a DVD RAM RW on which
dat aBaskglantepeat edly recorded and recording can be

performed using a random access method. In other

words, the 25 |jinear replacenent and slipping., ,
repl acerreﬁ-r?'s‘f'r@? o _eHi‘e?rfti'% & P'io&e?ﬁﬁgp‘i)"’%@%data stored in
Wi T84 BEGath éﬁe%] ofd ﬁ\%"&' MWhBRY Qéﬁgt ?ﬁs%', 'té’%m‘r’ﬁbbﬁon of
once. In general, the presence of defects in a dlsc

i s dtteedise’d data meeartbiergpytdompkrisatiog fohe ddita tnssatberwise

'« habaCey Madeteet 154880 Gopolofetshatsanent s performed

using a linear replacement method or a slipping replacement method.

In the linear replacement method, the user data area in which a defect
exists is replaced with a spare data area having no defects. In the
slipping replacement method, the user data area with the defect is

20 slipped and the next user data area having no defects is used.

Both the linear replacement method and the slipping replacement
- are, however, applicable only to rewritable discs, such as a
DVD-RAM/RW, on which data can be repeatedly recorded and recording
can be performed using a random access method. In other words, the
25 linear replacement and slipping replacement methods are difficult to

apply to a write-once discs, on which recording is allowed only once.

In general, the presence of defects in a disc is detected by
recording the data on the disc, and confirming whether data has been

recorded correctly on the disc. However, once data is recorded on a
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WD 2004/ 036561 PCT/ KR2003/ 001931 wite-once disc, it
is inpossible to overwite new data.and manage
waledoeosaset herein. After the devel opnent of a (BERKR2@3A01931
DVD-R, a high-density wite-once disc with a
recordi ng capacity of several dozen (Bs was 5
i ntroduced. This type of disc can be used as a backup
disc since it is not expensive and allows random
accewsite;onas disz, @nslrhpodsisie to exdrndte rgvedatd ané manage
I—lovvevg‘fel nce di sc def ect managenent is not avail able
for C{% RiB- di scs, a backup operation may be
di scontinued when a defective area (i.e., an area
pher e a_deliRfineyesbivbricht 6 ed afl!d BYLLRS atfigh-density
backup operation Ition, since a backup
oper @ritexance digenwittablrgcondénd ompanity\uimvaraet yiezemGRBs was

dbestiRbaty al T of S et e U5 8 ASdaBIg/SG Rdc t i
the nEp&kpEhsRREARY bFPcS\Né*,V'réﬁdd?ﬁ ackEesPsd a%rte dri2iRd fhst reading

di sconti nued because a defective area of a wite-once
di scoperagiensctldaweyer, Bincel disuidefest managemanttis ont available for

et o0te-bYE et Batkup B Pyithon Gy BR s iy Beiiter 2
net haefedfive arRA(i. Usn aksrhere H'éfédi%xi@té,)tl@'dé'ﬂé“&ea ld®ifing the

20 The present i nvention al so provi des a write-once
# scbackumpreratigas eloraddifien, minteye dagkdp aperationdefgeperally

ot cerromned e elon? SRt Held ahE koo o Braf 8 yhfen a

duri Q@temrmanagem@oémﬁompmte thle! syatere) titie meeolikdiythat the
oper ati on erformed without interruption. 25

Addi PR oReygtien éN"éha/SéprF@ﬂi/%ﬂ malwlsewlnwebﬁqame a
W T g he ki aréé’&fé‘ﬁrﬂe%ﬂlc% dbsfb n‘s*&?et&'&%&“ ption which
fol |l ows and Ious  fromthe

5escrl ption, or may be |earned by practice of the
[‘nventi on. Accordl ng to an aspect of the present

i nvePidcisur@ ofltiikcinvagtiogles a user data area in which
user data 1s recorded; a spare area that includes 2

The present invention provides a write-once disc on which defects

are managed, and a disc defect management method and apparatus
usable with the write-once disc.

20 The present invention also provides a write-once disc on which
defects are managed and a disc defect management method and
apparatus that can manage disc defects on the disc even when a defect
is detected during a recording operation, allowing the recording operation
to be performed without interruption.

25 Additional aspects and/or advantages of the invention will be set
forth in part in the description which follows and, in part, will be obvious

from the description, or may be learned by practice of the invention.

According to an aspect of the present invention, a disc includes a

user data area in which user data is recorded; a spare area that includes
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WD 2004/ 036561 PCT/ KR2003/ 001931 a substitute area in
which is recorded repl acenent data for a portion of

w0 b@403@61 dat a recorded in a defective area exPGI/KRQ003/001931
the user data area; and an area in which there are
recorded an address of data that is last recorded in
the user data area and an address of replacenent data
5 recorded in the spare area. According to an aspect,
t he @itbstitnte laeea imehiotids raccbrdepweplayemdaat data for a portion of

1 o R (A4 0 BsgdR & §F BEHA FIARASIIEL At De user data area;

info
Lo pSTESIEApE SRS BN tan ARFES BB o

t enpmczqrsiedim the userriaje msed and e addrass af ezplaternent data
dress _of the data last recorded in the
chq(srgegfré%% PP ddr ess of the repl acenent
data recorded in the spare area. According to another

aspect of Adeerdingseah dspeenith@discurBbnriifes AARbRGY
a def ect in a disc includes recording user data in a

user datachmanagement aigathetrisdbdes trmperary defect information and

| W pOIEY, U0tk PRl Rt i Edlion Kot 38) e Fhefhdho

so apenanoma#oeas ttpbacesa for dist defavt n@armg"etmaﬁt aherdif the
user data recorded in the defective area; nd

1@ colinPryagndgiest Bnagenpntareas ah area F"eﬁiﬂnd\d@%%fhﬁeaddress
in tBey h‘ésﬁétaqéétq'e@é@%\%ﬁq e%@e@ggfaeaz‘éaoé‘notttﬂﬁ gss of the

repl acenent data I'S recor
ar eareplacamertinaiaaeyordelidn therspageareat ar ea that is
formed to performdisc defect nanagenent. According to

anot her aspect ,.of ,the present . ntion, recordin
and/or re 88[96”9160 Qﬁﬁg‘@aﬁﬁge?ﬁfi}ltﬁaﬁesﬁnt invention, a Method of
I €COoffinBg R et Watdléchfhblud%%q'@r:&%lrﬁhéerocﬁ‘atg in'a data

data froma disc; and a controller th controls 2
the a@@oagamgraceaﬂngglsandatac whicgcisrrdcosied idat defiestize area of

user a_of the controls the )

r ecowgq%%f (’H@ ARG (hyvpic c? ‘g@fg‘:ﬁ%'ﬁ%o e $PEER Bresmobthe disc so
the agisematatraplRepidt datd ot ajﬁéﬁiﬁh'df%é‘ﬁgér @htal f¥Rorded in
user data area as replacenent data in a spare area;

and heflefertive aea; epdracergingan adgreusrs. of data, whichrisl last

addr rded i.n the use

st gl 430l el B RROSE oo B e

¥hi civhich i§ asdorded o desisparetdi@a, in a temporary defect management
area that is formed to perform disc defect management.

According to another aspect of the present invention, a recording
and/or reproducing apparatus includes a recording/reading unit that
records data on or reads data from a disc; and a controller that controls

25  the recording/reading unit to record user data in a user data area of the
disc; controls the recording/reading unit to again record a portion of the
user data recorded in a defective area of the user data area as
replacement data in a spare area; and controls the recording/reading unit
to record an address of data, which is last recorded in the user data area,

30  and an address of the replacement data, which is last recorded in the
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3 WO 2004/ 036561 PCT/ KR2003/ 001931 spare area, in a

tenporary defect nmanagenent area that is fornmed to
w@esosesdi sc def ect managenent. Brief Descri ppCDEROG03/001931

t he Drawi ngs The above and/or other aspects and

advant ages of the present 5 invention will becone

nore apparent by describing in detail enbodinents

thereof with reference to the acconpanyi ng drawi ngs in

whi chparel @eal in g tamporark défen) neamatfeneemtearea dhalgs formed to

apparatus accordi ng to an enbodi nent of the present
i nveﬂ?ﬁgﬁ?%ﬁ? @%@g_mgﬂagﬁ@e@*s illustrate structures of

a disc according to enbodi nents of the present

inveBtiépDésai@o@&thblm@w,@ges data structures of the
disc o . an according to an enbodi nent of

the present invention; FIG 3B illustrates a data

st ruct ur e 16 apesandipt athes Bepectsmnceadipniages af hespresent

( : r in . ElG

Sa, Evefton il GERTE e Fhrat e SRt BT b detlcs o

a TDb#bodimenitdithgreod wetibrefkiramoe so tHe abOMPARERG drawings in

i nven%i n, FIG S5A illustrates a data structure of

t enpW| !ﬁ?’y defect information 20 (TDFL) #i according

to an enbodi ment of the present invention, FIG 5B

i | 1 ustrat EKS.d igaa bloskdirgrameoba recargingaappatatuscaccording to an

info [ ( )2l .accordi ng to anot her enbodi nent
of té@éﬁ@ﬂ%ﬁﬁ&?ﬁégﬁ?$€i{ﬁ;'n\?@¢]‘%@n,6 illustrates a data
84 I uct ur eFds, R0 2BYillgst e stiRARES B BtdishesdaIHP R
(TDDS) #i according to an enbodi nent of the 25

pr es@mbofimentsiod the present invantions at es di agr ans

Cx! 2 1 OB 0 EPR L Mk P P hERTEE 24 gna 20
pr esacdordimgetotaroembbtiher® dfgshe présegit amdntibHst r at i ng
effective_use of a data area i )

FIG. 3B illustrates a data structure of a disc with defect

15 management areas (DMAs) and a temporary DMA (TDMA) as shown in
FIG. 3A;

FIGs. 4A through 4D illustrate data structures of a TDMA
according to embodiments of the present invention;

FIG. 5Aillustrates a data structure of temporary defect information

20  (TDFL) #i according to an embodiment of the present invention;

FIG. 5B illustrates a data structure of temporary defect information
(TDFL) #i according to another embodiment of the present invention;

FIG. 6 illustrates a data structure of temporary defect
management information (TDDS) #i according to an embodiment of the

25  presentinvention;

FIG. 7 illustrates diagrams explaining recording of data in a user
data area A and a spare area B, according to an embodiment of the
present invention; .

FIG. 8 is a diagram illustrating effective use of a data area

30  according to an embodiment of the present invention;



30 according to an enbodi nent of the present

i nvention; 4 WD 2004/ 036561 PCT/ KR2003/ 001931 FI Gs.
w@200a/086588 i | | ustrate data structures of TDFL BPQT/&ERA003/001931

TDFL #2 recorded according to the recording of data

shown in FIG 7; FIG 10 illustrates a data structure
of information regarding defect #i; 5 FIG 11 is a
flowchart illustrating a disc def ect management

met hod acddeei 84 and %lllastrate datatstofctures gf T&FdN#1 and TDFL

nve is a fl ovvc | ust.r ng a

Ioll \s/c rgggfaaeﬁga]cacé)é ﬂ ¢ FePrdingdy d{ah@ k@wﬁﬁﬂﬁér 7,

enbodi mentr|Gf 10 iRisEaRELA Hatd W LR of mfd?n%?@h rﬁggﬁdi@%'aefect
carrying out the Invention Reference w !l now b& ma

in déflail to the present enbodi ments of the present

i pvention &X f e ill.ust,r dinthe

agcorrpanw ng %ﬁeﬁa‘g’cﬁﬁ&ﬁ@rﬁ%‘f‘g I?ed'?%ngeecﬁé%aW%ms
r ef emdthod Recbidiny teehe BRibcdinRhobatheUresdhtinvention: and
enmbodi rrents are described belowin order to 15 explain

the pr eser’ft' i W& na flewchgrtilirstieting @ disc detectimpnagement

repr STRG43cB0R £} ARSARL EniBdifERl dhine BBt Rinverion

the present invention. Referring to FIG 1, the
reco d| reprodu0|n? apparatus |ncludes a
J9r /ar the Inventien| | er 2, and a nenory
3. The 20 record| ng/ r eadi ng unlt 1 records data on a
di sc 100, Refeeanaeswilmow he shade Inodetsil to threpreseintigmbodiments

| f presen nti.on,
and PEUREP3sRrrRERGE BBfios RESREESEohusteAlea 1P
t he ascompanyingfdraWimgseabersia likareferdis RAMEFAS réfer o the like
perforns disc defect _managenent according to an

enmboglameents drroughbopt e Jéret emhodimenia are geseriherkbelownin order to
t
sgfio? 5_\;52?{ tgre - %P%@ﬂhgghﬂé Pﬁ r(\%/\,f%ﬁﬁ'}gaté"aqqg f|g§m?%cor ded on

the disc 100 in predetermned units of data, and the

accuracy dfiGt hés addariddidgeah af asecuring had/or eepi@ideeing
if an area of ths di.sc 100 has a defect. In other
wor d@Pparaiiys acearding teramempegipent afdhe paesensinvention sc

100 Refdiihh %o PIG! £4RETEBSding and/or reproducing apparatus includes

a recording/reading unit 1, a controller 2, and a memory 3. The

e A

20  recording/reading unit 1 records data on a disc 100, which is an
information storage medium according to an embodiment of the present
invention, and 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.

25 In the shown embodiment, the controller 2 uses a
verify-after-write method in which data is recorded on the disc 100 in
predetermined units of data, and the accuracy of the recorded data is
verified to detect if an area of the disc 100 has a defect. In other words,
the controller 2 records user data on the disc 100 in units of recording

30  operations, and verifies the recorded user data to detect an area of the



30 operations, and verifies the recorded user data to
detect an area of the 5 WD 2004/036561

WEAAKEBO03/ 001931 disc 100 in which a def ect PERKR2®3/001931
Thereafter, the controller 2 creates information that
i ndi cates the position of the area with the defect and
stores the created information in the nenory 3. Wen
the amount of the stored information reaches a
pr eddiser®iOnisdvhielv el defectidwists. vEnérepitaf, e cantrolier 2 creates

opera ion.is o ned redet er pj,ned nu of

CP reBtordtaobafiEt ey heherat PRINCRisRRATR o Hatect ane
as tMﬂf@/créafe@%fommtwmﬁtth@%mow drgren8-amount of
According to an aspect of the inventi'on, the recordi ng

opertlita siﬁradslnf@rmatm refiches R m‘edeﬁemmmaﬂ |&ueb®rdhhﬁg to a
user! n _or a recordin rkt

o TR aPRer B sir T R e RisSIA REined plinber of

r ecome@gth@nﬁfrﬂﬁdu@nzlra%@@ttﬁé storBH §RFHation ‘é(%'t@ﬁ]ddFer defect
disc 100 is | oaded into the recording and/or

r epr bERIEIA PN theadias 108at a i s recorded on the disc

100, and the disc 100 is taken out fromthe recording
appar at us.p I, . .
recor di ng opeprlég'i@gonahtaar? ﬂgr"\?\n\;és%g% p?én éﬁ?qlgg operation is

Dur i agnithd wc&k@e@bmﬂne@ene@ndﬁg td @asas’@intdﬁﬁ@n bEis a recording
recorded and verified at | east once. gener al
ihi | wo%to %aarf%aeddai\%pqrgmgéedheéaowarﬁmb@@'margda recording

sevegal bH%?dm%i%_E%C@rchEQ frfgrhme ' ggﬂécl,c tI;O('t) s B%'d%riﬁ@ the

usi ng e verl er-wi enpor ari
st or md:oeding ampdraepratiefcief apparbtusyeiatis recotdes! dmlﬁm disc 100,
3. Wen ses the e t button (not 20 s

of 1 AE0 i R D) S Ra O bt e e TR ara % rRYEAver,
to r%’mib%rsthS tﬁétstﬁe]rgﬁor%lflﬁg%pé%‘ﬁ@ﬁ HRDObtHERNRe cﬂé’fﬁed.

controller 2 expects t recording operation to
term nated. The controller 2 reads the information
fyom t he Bempoythe remrdmgj@@er'atlon,dhen@er data is recorded and

di di ols th .
" e oreliRg Ha8aMIhadn; In JepdRhaEBIR et Rk erdateds raepsded
25 Ve vehfed 6@ ﬁﬁe@f Défe%t irforRamire htlck iis Sbtalned usmg
additional data will not be recorded on the disc 10

and thee/agifgeftecwriteawihed, ipéempatarily sigred asiemporary defect
contf flrloh 388 Bhriob, R4 AR SRS bbetolion o
fcenpsticny) sfeheeécording and/or reproducing apparatus in order to remove
the disc 100 after recording of data, the controller 2 expects the
recording operation to be terminated. The controller 2 reads the
information from the memory 3, provides it to the recording/reading unit 1,

and controls the recording/reading unit 1 to record it on the disc 100.

25 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 information and temporary defect
management information to a defect management area (DMA) of the

30 disc 100 as defect management information.

6



managenent information to a defect managenent area
(DMA) of the 30 disc 100 as defect managenent

w0 ndoatosesbi on. 6 WO 2004/ 036561 PCT/ KR2003/ 00 1PGI/KR2003/001931
During reproduction, the recording and/ or reproducing
apparatus utilizes the defect information and the
def ect managenent information in the defect
managenent area and/ or the tenporary defect nmanagenent
area i n ofiging repaadietion; the reeoadidg dindferregedducinghapparatus

descr bed of .a recordi nd/ or r od
appai’| th? cgeﬁ%‘iﬂ'%ﬁmﬁf'@ apd tf‘? d%l?%&d'ﬂ@%?%qrﬁ it 'PEFH{“E‘ ion in
t he ﬁ@@é@bﬂ&aﬁé?eﬁ%n@%réa‘ghéﬁog% tdrRE O g%r;ée;g management

reproduci ng apparatus or a recording an uci n
appa@egauis. orden acuessritie 2ecordedstseatatat Mibtiedescried in

t he 0 of ElG_ 1, acc n odi nepts af .
the (PRSI Iepain amd/ o BBl HBpFa s as BRovA n FIG 1, it
det ajgl urﬁje?smkrethéreme@bdaw@e cHrSiSe bﬁﬁrﬁcﬁ’éi@l%ﬁ?éc@?‘drﬁé or

disc 100 having a record |ayer LO. The disc

i ncl (RRE8dLCing &PPRrAtHs 08 2 recarting anéaiepr@ducm amzaram

area. The lead-in area is located in an inner part of

outer par 5 Ehendi o IESRaf s ST BERCod BBl

bet waesortiimg toesrbodinmta ot pr@%ehﬁmem@n arEe. 325 rﬁiﬁﬁirates

divided into a user data area and a spare area,.

iser! ta'l ar%eglegeewddméer dinerepresentaiian Hf idisq &Q)hawag a
The r‘?_g | §ha di&P ﬁ{ﬁlﬂ% e fhd-f ardaY %at?%r@a and
area vrn a def ect, servr ng to conpensate

i n tadeadkout dieag Thedeadin bred isdocatbddn an ifneit part of the disc
ur within the disc 100

assu hat defects

58@ B E?Z@%@gpa‘f alggtis at?‘iﬂb??@éﬂte&%{’f of the digarl 0.
area
the- oE e Bre 8 trpsohtetbl 9 lodirfTeR 7P bidt area
tecoanddivided imdo drtserﬁaﬁa afdaan@B dpdresteat es a doubl e
record | ayer disc representation of disc 100 having

| O and.
e ar oa " dhe Ut Dt a i s it sl Rtta e 4o Sreaided.  The

f rongpdire dreaes apa Ifac@fnetnlﬂéréa fotla 185U Ha ly g haliRgt Pdefect,
its outer part. an outer area, a data area, and

a |l eaervmgttomensate &efiless intheyrecording afeadue he thaidefect.
part O?rfthe assumption that defects may occur within the disc 100, it is

20  preferable, but not required, that the spare area assumes about 5% of
the entire data capacity of the disc 100, so that a greater amount of data

can be recorded on the disc 100.

FIG. 2B illustrates a double record layer disc representation of
disc 100 having two record layers LO and L1. Alead-in area, a data
25  area, and an outer area are sequentially formed from the inner part of
the first record layer LO to its outer part. Also, an outer area, a data
area, and a lead-out area are sequentially formed from the outer part of
the second record layer L1 to its inner part. Unlike the single record
layer disc of FIG. 2A, the lead-out area is present at the second record
30 layer L1 in the inner part of the disc 100 of FIG. 2B. That is, the disc
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the second record layer L1 to its inner part. Unlike
the single record layer disc of FIG 2A, the |ead-out

w@re@a/0sesepr esent at the second record 30 | ayerPCI/KiRR003/001931

the inner part of the disc 100 of FIG 2B. That is,
the disc 7 WD 2004/036561 PCT/ KR2003/ 001931 100 of
FIG 2B has an opposite track path (OTP) in which data
is recorded starting fromthe |ead-in area of the
firstl00eddl@. LByrears drOoppositedtrackhpathu(CErP kinerhioh dateis

ar ea B10rRA SArEH froralth lgePa) eros of e MG reexd BT LO toward
ar ea iy olilk? 2784 BP thedfirsBRod 1671 Olend E&ﬁuﬁ%ﬁ’%ﬁgﬁﬁ% outer

is allotted to each of the record |ayers
accoaiagfl the sdnondhevardliagedi irtothe lead-ndedeaal the sscond

f th
Shoucul b, THRSHae Ared aldted o sknaiing S8 epigt favers
t he useindiat ac@ér@m@mhb%okmﬁ&n@%m@érﬂabaﬂﬁe@@m?&@ S0

the user data area 10 and the outer area.
necedlegated i pbespeeissxf theinviesdiondat a ar ea rmy be used
as another spare area. That is, it is understood that

mor e than In gﬁ‘% ﬁﬁ@@h %nﬁ@tﬁ@%ttpgr 3?3 Ef%sb%gvﬁ%geﬁthbetween

|l ead-in a

i | | uthe asersdatbrared andsheleddioutaa ditPbefwddnGhe Wraiath area
according to an enbodi nent of the present

Wweﬁf‘g dhe Oh@r@rﬁaﬂglf nsceqﬁ@ry, aportion afifbe yisee datrpatea may be
IS' ngH@e(? ?rﬁ)ﬂjl@ry ard 58 IT %Sif |sclﬂ19de?§{p‘o#ﬁ?%tr §Fé1£han

In ar aand?he out area o

100. onéspahearezamalydmspressnt betaenahy |eed-#cbrea and the
mana emant area (TDVMA) is also present in the lead-in
ar eaSPYRCPead- out area. If the disc | OOis a 20
doubl e record | ayer disc, at |east one DVA is present

in the | emg BAWlE?rateé BRudER% Githe &R O@Bfiﬁté‘f.ezg&d@ﬁﬁ 2B,

area, and at least one TDMA IS present int
At eaaatml“dtﬂgetol amdmbotinaeriof thepresentdovditiont e&mfefrmg to FIG.

or o1 eRalht Rt otk Sindle feBaed Fiecss’ ahigafens DA
! eadﬁmstenarreme leBdGh aPdPah@ B Rd.SutldBalJTHIE d&%fioo 25
of the disc 100, respectlve&mln general , the

i ncl Dudker, at lpashonehemepeary o mameggment area (TDMA) is also
present in the lead-in area and the lead-out area. |If the disc 100 is a

20  double record layer disc, at least one DMA is present in the lead-in area,
the lead-out area, and the outer area, and at least one TDMA is present .
in the lead-in area and the lead-out area. For the double record layer
disc shown in FIG. 2B, the DMA and the TDMA are preferably formed in
the lead-in area and the lead-out area, which are located in the inner part

25 of the disc 100, respectively.

In general, the DMA includes information relating to managing
disc defects in the disc 100. Such information includes the structure of
the disc 100 for disc defect management, the recording position of defect
information, whether defect management is performed, and the position

30 and size of a spare area. For a write-once disc, when the above

8



di sc defects in the disc 100. Such information

i ncludes the structure of the disc 100 for disc
waledogosesaanagenent, the recordi ng position of PEf/E®R2003/001931

i nformati on, whether defect managenent is perforned,

and the position 30 and size of a spare area. For a

wite-once disc, when the above 8 WD 2004/036561

PCT/ KR2003/ 001931 informati on changes, new data is

r ecorfedmatior chpnges,nesv datads secerdeddiftes prévisosly whesrded

t he 'Eg 100 is | oaded into a recordi ng/reading
appargtUS such as that shown in FIG 1, the apparatus
generally reads 5 data froma lead-in area and a

| ead- out aAlse, wheh hige disec1 008 1b8dSteIrRd Bl reBordi9yYrdAin
manage the disc 100 and to record data on or read data

f r om3PREratys s6ch @g.thabsiaret in FIG.tThéheiapparates geaerally reads
recordedsbm &g d-fAdrdab Y § %apagﬁﬁ{ %lrﬁa:)&gtglgﬁé%g? b'({) ﬁcgag%rmine

i ncreases, a longer tine 1SS

r ecohdivip managethesldisicndoandits recatd gatd 66 ok 88&d B8t=Cfrom the
. 10 To solve this problem and for other

tr 223 %}‘?S&% é}]ooéi?)/é%\(eroiff th%@m%ﬂéggﬁ@tei eperdachin thedead-in area
¢ o . -
o b olok tHE IES-oPARAMREIRIasbS, S 0He SER nel BRGiyRbHring

The theDicordingldroepediucing dfeddte adter theloealiranef tie die 100.
| ead-out area of a disc, being separated fromthe

. That 4is, ,onl,y the | ast corded defect 15
Tt or o o s10E s brShie M and i G raregepnseath gepastiof the
I nf oppERdd ' £ e ] :
ot anr o oioR use8 Hempeuty difect SpREAC NN ifimation and
t he taropararytefast infarmaiion tHadare bebeeecoriedgh e BOMAg The

uni t b 0 recordi ng/ reprodyci operation i
O TR S o e e SRR L AR b 87 s,
nanapeimgiepatatedGrarArth@ DMA. UShaGUs! HSly!thd falt frecorded defect
repl acenent nethod, the tenporary deféct 1nformtion

ihcl MeEnafigreand fislast seorded datect oranagdinentiinfpranation, which

posi t.] 13 of: i 100 havi ng a defect

PO bl ferlredP R int DB B P BRI the
posi DA dAs soclgrthe apholritf #BEMAAEh ebtWhé ¢8cdrling/reading
stored replacenent data. The replacenent data is data

to r 6Pt FRQuiresAor gdpEPIsing/repraeucisg opgration isceddestl.i n a
defective area of the user data

In the shown embodiment, since disc defect management is

20  performed using the linear replacement method, the temporary defect
information includes defect position information indicating a position of
an area of the disc 100 having a defect and replacement position
information indicating a position of an area of the disc 100 on which is
stored replacement data. The replacement data is data to replace a

25  portion of the user data recorded in a defective area of the user data
area. While not required, it is preferable that the temporary defect
information further includes information indicating whether the area

having the defect is a single defect block or a continuous defect block.



area. Wile not required, it is preferable that the
tenporary defect information further includes

WO pdoatosebi on i ndi cating whet her the area havi PQI/KR003/001931

defect is a single defect block or a continuous defect
bl ock. 9 WD 2004/ 036561 PCT/ KR2003/ 001931 The
tenporary defect nmanagenent information is used to
manage the tenporary defect information and includes

i nf or mat i ofhe tandperary dgfent pwsiageorentfiinfolreatios s 468d to

e e BBt R g o

t enpeidiEatirded pobitiBRFIREBRC 10U RRERS iHtehdraRY defect
includes information indicating a position of user

dat a infagnatien jsarecordashr Y¥tile not teguiredr it impreferablattatdhe

hat is l.ast f d.n. :
a7 ca e EGEY bel v et AR aiphe s thEp deformation
i nf ofrich¢ating @pdsitioARALREY dattethet s IBBNRUBIRSY in the user data
information wll be explained below 10 In the shown

embodieAnd a eplacemritiarea deatde fast fororehin asparejarea.
t . ' ' . d
ovor Dbl G S PR ST hp b e ot g SRR hporary

i nf odetdot omarrapmichtiogformatbr elill be WXbfdin@g BElov.i N dat a
recorded during recording operation #0, and

i nformati on regardi ng a repl acenent area are recorded
Ingha gh :

a% tenpor aun&pbodinentEhe damporany sefeetdnfosmation and
r egakLh ' ) b r .

ur RanpereRy SIS Inonddo Riftdelifn 8 TEGEET SRR tme a

r egaretionding operpliatendsit lartha TOMA[ domestibraiegarding a defect,
tenp%ar defect information #1. Further, inforpation

i
for PrYs Ahfateierorratdyring resording epestion#0; and
reco i j t4

o, ISt forl RERRIIAG FIASm A HhP racdtBl B efihorary
iecodategt infotrhatiaha#@. alinfernmation regarding asdefact, whicthoteurs in

to bbb iRpldbflriElordR Srlrata ¥t oisRaton fegarding a
r ecorgigscdrient ér%@@é&é&ord@@fe%q‘erﬁﬁgrgw‘@éfeef‘in%@?&%1_

tenporary defect nmanagenment informati‘on recor In a
t enpbHERST, ifpEBatiomfaideanaging tempatary cefestdafoamatias #0, #1 is

;ﬁ\é\’r t%ég?é‘%&nggﬁtglﬁ y% edé?&cttn(’?gr?aoéearﬁgntq% Sitation s, TBHhRe

20 TDMA. When additional data cannot be recorded in the data area or a
user does not wish to record additional data therein (i.e., the data needs
to be finalized), temporary defect information recorded in a temporary
defect information area and temporary defect management information
recorded in a temporary defect management information area are

25  rewritten to the DMA.

The temporary defect information and the temporary defect
management information are rewritten to the DMA for at least the
following reason. Where additional data will not be recorded on the disc
100 (i.e., the disc 100 needs to be finalized), only last recorded ones of

30 the temporary defect management information and temporary defect

10



managenent information are rewitten to the DVA for at

| east the follow ng reason. Where additional data
wowdos/0ss61 be recorded on the disc 100 (i.e., POPK®#2&G/001931

100 needs to be finalized), only |ast recorded ones of

30 the tenporary defect managenent information and

tenporary defect 10 WO 2004/ 036561 PCT/ KR2003/ 001931

i nformati on, which have been updated several tines,

ar e Hgaimatiarg ovhdehl have behs upklatedrsersrat tirees, are again recorded

recordin adi upit 1 can read fast ,defect
mnaBE VR I, istreFpbfine héding Bt goSirb ey fost defect
r eadnthalgRmdrr dtforrhatien defh B gist 10BN ERlading the last
information, thereby enabling fast 57initializing of

t he mosfdaddefentmanagemenidnigirmgtion, theeshyeemabling,fast

def egt.. nf [ t def t

5t o gl o TRbiRS TS, e TR B iebol fhd P TSR, defect

i nf ofrf@ination Amd teiapskPYVa eyl Atk 1erfieh@eiation in the DMA
informati on contained in previously recorded

‘t enpiiicErasegdhedeliabiftyatinfosnation. #1, #2 and #i-1 is
to further contained in tenporary defect informtion

4 Thus, it :’ ! . :
Feadi g alh ing ShopEEmitbdireRl, defectlffoindfion¥ontalied B
t enppreviqustieferorded fampatarp defbct afdrhatiore#0 ) #€, #heand #i-1 is

d_defect | inf tion to the . In the case of a
H g fUTEIRE COptaes M IPOSTanedeieat IPTngsa By Shus igis casy fo
o oo . .
o2V AR 1SR e SR o

managaosted terhponaay defectinfosnatiro#idat to mwtité due réad defect
ei ght _.clusters ar |l ocated to an area in which

t enpbifM St'otﬁ’etpetg?e[?ﬂf\orrrati on #i is recorded. This is
because it is generally preferable to record new

i nformati gtHdcadd bPa PigttERsifl ist VithRIARiRrdiRg capacity of
i nformati on when a m nimum physical unit of récord Is

& c| several dogensoidhBsi ihis deriiabie tvat eeclpstenisyaltisted to an

info t 1S ] veral KBs, . total. anpunt of
dof o202 TaPRh s P RO B cPondiBinatt inf B ipRaR 1 recdrded,
per cand far toteightdilgstersLa@ dliodatctpiAsh bisa NOWhicAIERPSRary
about four to eight clusters are required to record

t enp@eige} inflemeation s regarded. #Thisdoherass itis geaerally
| nf O iEH =B {SRRGH AdwAnflFBfibn it uRRS BE ofistrd B ubalR

size o
20  information when a minimum physical unit of record is a cluster, although

the amount of temporary defect information #i is just several KBs. A
total amount of defects allowed in a disc is preferably about 5 percent of
the disc recording capacity. For instance, about four to eight clusters
are required to record temporary defect information #i, considering that

25 information regarding a defect is about 8 bytes long and the size of a
cluster is 64 KBs long.

The verify-after-write method can also be performed on temporary
defect information #i and temporary defect management information #i
according to an aspect of the invention. When a defect is detected,

30 information recorded in an area of a disc having a defect may be either

11



cluster is 64 KBs |long. The verify-after-wite nethod
can al so be perfornmed on tenporary defect information
weaRooamsbssenpor ary def ect managenent i nf or mat i OPCHKR2003/001931

according to an aspect of the invention. When a defect
Is detected, 30 information recorded in an area of a

di sc having a defect may be either 11 WO 2004/ 036561
PCT/ KR2003/ 001931 recorded in a spare area using the
i ne&ect?régda@ermqare @eeaueingdhe Imeaoremmmerzmnetmm or

et GRoRPRin 38 PR Ao I TPAPELR aiP &fGmng Raplacement

- discréfiodi th a TDVA 5 and DMAs as shown in FIG 3A
If the disc 100 is a single record |ayer as shown in
FIG 2A, the TDVA and the DVA are present in at |east
one of a"T'@a@Bl'Huﬁifaiasérdﬁtasﬁélﬁﬂll’@@lf the discdfO0: wish @i BRMA

shonarr PRRSUSEdin ! ERRILE A ERRICEIRYES @ Sideditodiaver
at | essthoameindflGa2Reét TDMX anad tise DﬁMawbre’ﬁefmm ahidast one
io an_oyter area. Wiile not required preferabl e

t hat Of Rdeamihargaiand ﬁée@muaaéeap@fe@@rﬂlscp ﬁOOhelf theydiscris a
ar eadgﬂgléet Jé%o#oe%%ﬁﬁgfsc%fcﬁﬁas sﬁ&ﬁ{?%‘?ﬁd S - th BV dIY the
to FI B f or ned

ncredase 't he

r obuSiid sse pf‘esmft m:at Ia;asagmmﬁa lead-r amdd, @neadwbuierestand
i nformati on. 3B, the. di Sﬁ 100 i ncl udes a

ﬂ%npanme@%r@@ct V\é@h’a@% Apirgd o is Arefatpblesthag the 2PMA and
i N WeEbMAaR Bfé%%n?%‘etlé%‘% QFeeP'QW’]‘ @%%a@e&%’ér% a

Drive and Disc infornation area In Nf OF Nt bn
r egareBpegtivelylri ve used during a recording and/ or
reproduci ng operation(s) and disc information

i ndi [ h d |
s or o BYSHERACaR, 8 ks e ot lecino i
Buf f egbulstndisyf 6fedeféct @ﬁﬂa&éﬁeﬁf wfforn@étﬁﬂﬁaﬁd‘ abfe"l*,“ﬁnféﬁnatlon

buffers that indicate borders of the respective areas.

1 GsIn BIG5.t38, dbg idlises! 90 inebidest 2 tataperasy datsch managiensent area

[ nvegﬁﬁ d%{ﬂ? %e%g t'o 'g?gé corﬁ{&gtc}eng%{ﬂe&s Fé}tqaéﬁ i%%lm?ﬁsur ed,

di vi d@hvmé@d Disceimpsriaationcerbadh WHHInfGrmatibrAfed@rding a drive
used during a recording and/or reproducing operation(s) and disc
information indicating whether a disc is a single record layer disc or a

20 double record layer are recorded, and Buffer 1, Buffer 2, and Buffer 3

areas that act as buffers that indicate borders of the respective areas.

FIGs. 4A through 4D illustrate data structures of a TDMA
according to embodiments of the present invention. Referring to FIG.
4A, a TDMA is logically divided into a temporary defect information area

25 and a temporary defect management information area. In the shown
embodiment of the temporary defect information area, temporary defect
information TDFL #0, TDFL #1, TDFL #2 are sequentially recorded
starting from a start of this area toward an end of the area. The
temporary defect information TDFL #0, TDFL #1, TDFL #2, ... are

30 repeatedly recorded several times to increase the robustness of the
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25 and a tenporary defect managenent information area.
In the shown enbodi nent of the tenporary defect

WO pdoa/0d@Esi on area, tenporary defect i nfornatiPoT/KREW3/001931
#0, TDFL #1, TDFL #2 are sequentially recorded
starting froma start of this area toward an end of
the area. The tenporary defect information TDFL #O0,
TDFL #1, TDFL #2, ... are 30 repeatedly recorded
seveirdbrmatiors o p artmu@slél@me\lﬂoﬁmtbf seesording dfthelténf¥arary
2004/,03656 CT, / information. In
partfj%é gm]for &orﬁggﬁ#&%%me& recording of the
tenporary defect information TDFL #0 P tines. In the
tenpor ary |def e dmpEangasrit ni ag"eﬁ?édt‘?ﬁ‘fo%ﬁ n area, temporary

tenporary defect managenent ormation ,
#1, Jeist #mrmgenferﬁmfoematm erDDE‘e#Gr B H#H4y TDDS #2 ane

¢ oSS chesae selia TR B et apdib 5t PRSI ran
to ta@fefcema@(eynéiﬂf@rél%meﬂéﬁrrmsg @0, TBBs #@ aldPTbD8 #2
and TDFL #2, respectively. Referring to the

errbo@@rﬂi@ﬁno%@/\ﬁhel tampogrysifectdntosmadiosd Rid- #0oTPFG#1, and
| cally divided into a tenporary
def eipﬁ\ﬁf‘% i?%&?ﬁq‘é{ﬁ area and a tenporary defect

managenent information area, but the sequences of

recordi ng Refémrfg&bithé efisodidlent BEoWA IR FES. 4B2ds comdared to
in FLG specifically, in the tenporary det ect

i(hf oH%ﬁAora DMA:@ alse ipgicalvydivided dntoj antesnprnansAefrobL
ot ar Piaon didktaritfa Kfiporry SRR Mg &t hation area,

t hi sbatr #he. seBjuentas by reddndingdnfopmatiyn @eé aot tHendameald that
repeatedly recorded

IEE é?iiqgwm |IFEEtG #Aéd\ H@pl&ggeqlfﬁ‘@? lyyigghe termeerayy defect information
onboa B tefipotdly Rfdat iifoRftidn TR L k3! FHFE%2 are

enbodi nmént orary
inf osemlermazllsr DEtorded |s‘.?artnag<ﬁnodedn I%ridl mfethls ehnaeattbward a start of
te def ect nment i nf or n ar.ea,
{ emp BV AP URY M RA BRIy SRR OB a3 DT, #90BRFL #1,
#1, TOPB #2alcSrepRatRIN ké&!dréled %89&%%%%%6%&8935 ity
the end of this area.’ The e tenporary d

robustness of information.

In particular, FIG. 4B illustrates an embodiment in which the
20  temporary defect information TDFL #0 is recorded P times. In the
temporary defect management information area, temporary defect
management information TDDS #0, TDDS #1, TDDS #2 is sequentially
recorded starting from the end of this area. The temporary defect
management information TDDS #0, TDDS #1, and TDDS #2 correspond
25  to the defect 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 a TDMA. More specifically, temporary management
information TDMA #0, TDMA #1 are sequentially recorded starting from

13



managenent information TDDS #0, TDDS #1, and TDDS #2

correspond 25 to the defect information TDFL #0, TDFL
welgo4@pdeTDFL #2, respectively. Referring to PCTEKRA€3/001931

correspondi ng tenporary defect information and

tenporary defect nmanagenent information are recorded

as pairs of information in a TDMA. Mire specifically,

tenporary managenent information TDVA #0, TDVA #1 are

sequéhn starl of thecldMAd é“hertéhpgrényonanég’br\ﬁ&ﬂﬁ&#h@@hWDMA
PCT/ 003/.001931 he start _ of the TDVA.
t errpgﬁz 2 %‘fﬁﬁé‘d@%ﬂ{ C?rﬁ%mn%@mmw %fe@bm%aggnwnt

air r e
20 arré!fljt%%go%gf%f ect |n f)?‘?t%rtn?%n OEFEE%JQ 'T[Eﬁ%)ora y
manag@nagemenitonioamiation TDNWA #1ccortaine s paipaf comésponding
Bt oI P B FIAARe IO BRSO S T ahiameRrary
¥§Ld€ﬁec’t IFerrhatiee TRPL #'fv‘f e tMhRSraR} UQfécTPﬁérrﬁQtlon TDFL #0,

TDFL #2 are repeatedly recorded several tines
to i nOFbaEb THEL #2cre sepeatediyfrecardadsevenalttimes ta increase the

|to 2%@@4 y%se':éﬁ[‘nediﬁ?o' n [%H) % gLil S&I{#gﬁgg lus_E@etes recording

Ref ebf ihegtehtpdrhky défect msrpitRm TOFL Be FBiesof FIG 4C,
correspondi ng tenporary defect information and

tenporary defect management information are recorded

& pairs &tefering fedtCoal: somparpgio theul DMAosEKR dfse
r
0l EFEGIARIAG Sl ORITRLIRR B alon B 3ARRerd dBrect

i nf ommtdgeme?@hﬂ@fo#@atldﬁ afOMeotdedas @t@uﬁﬂhfoﬁthﬂa\!’ on in a TDMA,
froman end of the TDVA. The

recoyrde startln
t enpB¥ tgs@ trewﬂmg]ta@.lawrmgmn@n@bmeasamea More

P L?ﬁ%‘%'f’%%’yr RO 0, YRS iR dFRRATERGh TDMA 10,
TDFL TEMA #here sepoeatigliyrecagiztestarting fromnnat 30?1 oTtEPM%EMA.
taj [ f di t r ef ec
ranad BREAPPRTY AR B0 Pmtah HNAfLpontaRcR pair of
; e
|t orSRoshdirlemdranPtiBtectmahadeftor iRATALUN THI55 40 and

r ec otelepPrasy detect informsatian TlaE Léi@s e Thedemporaist masagerment

| nf of g&t b Ain TOMAES 'cSHtas & oal? of%[o)rrlelslpgﬁctj{ngttemporary defect

:goecomanagement information TDDS #1 and temporary defect information
TDFL#1. Similarly, the temporary defect information TDFL #0, TDFL #1,
TDFL #2 are repeatedly recorded several times to increase the
robustness of information. In particular, FIG. 4D illustrates recording of

the temporary defect information TDFL #0 P times.

25 FIGs. 5A and 5B illustrate data structures of temporary defect
management information TDDS #i. In detail, FIG. 5A illustrates a data
structure of temporary defect management information TDDS #i
recorded on a single record layer disc 100 such as that shown in FIG. 2A.

The temporary defect management information TDDS #i contains an

30  identifier for the temporary defect management information TDDS #i, and
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the tenporary defect information TDFL #0 P tinmes. 25
FIGs. 5A and 5B illustrate data structures of

wo esppos@Esy def ect  nmanagenent informati on TDDSPEI/KRR613/001931

detail, FIG S5A illustrates a data structure of
tenporary defect nmanagenment information TDDS #i
recorded on a single record | ayer disc 100 such as

that shown in FIG 2A. The tenporary defect
managdorerdtiannfeganding dime E@Elﬁo#iccj)f ?on'eapcmdlag tefporary defect
identifier, f tenporary defect nmanagenent

i nf ol ISP QBB%E%' and 14 WO 2004/ 036561

PCT/ KR2003/ 001931 information regardi ng the position

of corres w&r}%%ufs Ah¥d Qﬁtfh%?erepeé % FRGS OmAT@ghgh 4D,

#i. As previously éxplained wth erence to Fl

t hr olgghpareyy defmbqumyatm“élaF L #hBocordingto émDﬁspmt of the
according,to a ect resen |nven

o oohist ieRfiof BEReafial Roarded SRS Hribss v ACERivaly, the
i nf Ornlf@*ma?tl@)rf%géfdih@%é pesines iof témp@fary aeRat %fhsnﬂaﬁ@ﬁtrDFL
i nformati on L #1 are recorded several tines and

i ncl #iorrs reepisies sevesaltrepand inpludes peiniris soyregpoading to

- ccoFm 8B dReet Rl PRECHET SPRUTh G} Hinao e
t enpycarying ploeitioni of d éﬁr@é%dﬂ’%tgﬁ}—oﬂhe teaigeRas/ defect

def ect managenent. i nformati on #i shown in FI G
Bn i wEermasioneT RBL M- erkempraranedefechmanageaeant information TDDS

| nf O#lr@{d\/\‘r-ﬁ'm ﬁg%Aﬁhclbagngdﬁgnférg FEFR ﬁf%&sdéfggt information

t enporary ment ormati1 o

recoTDEdmmecorded@&mBepord | ayer disc 100 such as
that shown in FIG 2A 15 further describes an address

of a last rec recor.ded

d h is |ast
in a user AR 4h %Hgég% Pf#‘é‘éf’&?riagﬂ‘ﬁé'flﬂem@%&mt'ﬁﬂ DDS #i
addr gssrdld éndd d @ |err@eefoq§9eme{;%9%h%t Hewﬁfin 1 16, 2A

| ast recorde spare area o the recor
¥ c ofudineg kjy:scmbessam addressem‘ld hastitadorded uber diatacw.hﬁm is last

just b eferrin o the recorded user data

oo RS 3o dgfaraten 28 repPiLlayer Y. S naddioss of
st r UgktFeRofded é?ﬁéntdd%tgc\yvhlcﬁqg?&%@éﬁrdbgfﬁra“?ﬂddé%rea of
TDDS #i recorded on a double record | ayer i SC
suchthasfem&t layaol. | AcardingBa usermean @agily etiize the disc 100

manajge referrmg to the last recorded user data and replacement data.

20 FIG. 5B illustrates a data structure of temporary defect
management information TDDS #i recorded on a double record layer
disc 100 such as that shown in FIG. 2B. Temporary defect management
information TDDS #i contains an identifier for temporary defect
management information TDDS #i, and information regarding the

25 recording position of corresponding temporary defect information TDFL
#i. As previously mentioned with reference to FIGs. 4A through 4D,
temporary defect information TDFL #i according to an aspect of the
present invention is repeatedly recorded several times. ‘Thus, the
information regarding the recording position of temporary defect

30 information TDFL #i which contains pointers pointing to the recording
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informati on TDDS #i contains an identifier for
tenporary defect nmanagenent information TDDS #i, and

WO pdoatosebi on regardi ng the 25 recordi ng posi tiPCT/ER2003/001931
correspondi ng tenporary defect information TDFL M As
previously nentioned with reference to FIGs. 4A
through 4D, tenporary defect information TDFL #i
according to an aspect of the present invention is
r epeposeitibns oéveapdetive tarapatary detext informatioh@DFL #i, are

i nf t [ t rdi.n ositiqn of
terpUrarySapEde) Sty BrRafRGRremocRarTen manpasen

POi NirgdEnATTDDG #iCSHWh MECId, S8 B clubes WheRists 036884 pointer
PCT/ KR2003/ 001931 positions of respective tenporary

def epointshitana gatrespormiifg copy dithe of thedledwybrapvadefelct information

tinme .particul ar, tenporary defect nmanagenent
i‘th O?Pgltl'ir%h TDDS #i shown in FIG 5B includes P

poi nters. Each pointer points to a corresponding copy
of the of Al&w teeperdagrdefdetl mahagérhenhiafordmation TDDS #i -

Al so, tenporary defect managenent information TDDS #i

r ecofeseidem on aideule reerrgrlayergise 180 stiches that shewn in FIG.
t hat i [ n
L2800 o g Tl b RS <TBSCELRR AT e

user ratardedirea usér gafaai airebldféa‘ﬁhsﬂ ré?y@ l‘ayeﬁ L0t kiee laddlfe%%%f a
of a 10 | ast recorded replacenent data that is |ast

it ol Eeqonad KRirecrapabdaia thahis lastrepordeddnca segrerarea of
LO, a .
L0, R8RSR Bk 025h SAPROLLIS R fodlpBLRBE iy ot s
| ayelast fgcosdhel] ama uadrdatesareh of d sedondeegdetethyer L1, and an

I t .data that i | ast recorded in spare .
L TR of $3u8 eopiriast ePlarpE o Hatahas a e rosorged in a
: b e . .
27 e BRI Basid o M 3¢ AB8olly e can casty

tecoutiize theglisw 0@ just biyireferang ko thst laat eecoadethtiaer data and

structpre of tenporar efect information TDFL #1
acco@&h?gm{%eéﬁen@%%e@%n f the invention. Referring to
FIG 6, tenporary defect information TDFL #i contains

an identi Fi@re filRstrhRsE HatystAdtgrs 6t rQQi@éfb@ﬂinT@ﬁation
#i, and information regarding defects #1, #2 nd W

The TRFbitacreingtmadasgeddtdbednvention2 Referking to FIG. 6,

COMPh35star) dfct information TDFL #i contains an identifier for temporary

20  detect information TDFL #i, and information regarding defects #1, #2 nd
#K. The information regarding defects #1, #2 nd #K comprises state
information indicating the positions of the defects and the replacements,
and whether a defective area is a single defect block or a continuous
defect block.

25 Generally, 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 cluster denotes a minimum
unit of data that can be physically recorded on a disc 100 at once. ]n

general, one or more sectors constitute a cluster.
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information indicating the positions of the defects

and the replacenents, and whether a defective area is
wa@2@im08ise1 def ect bl ock or a continuous def ect P@I/&ERR003/001931

25 Cenerally, data can be processed in units of

sectors or clusters. A sector denotes a m nimum unit

of data that can be managed in a file systemof a

conmputer or in an application. A cluster denotes a

m ni num diare @fre 4o dypasaof semtorse aysicabsestor andadedical

Sect 8PEEondts Bheatd Seridtia AR o8 b 86548 here a sectorof
PCT! BERDRIOURLSEbrddk el addreb ol ddtBe(IR tREGh IS Bctor is

physi cal sector and a | ogical sector. physi c

sect 6alledaphysicabserior hemities (PINY. Theelogical sectooiis afunit in

d i . d for d i h
by o ot Qe hidittaeIn 3R S Biels e 8B P rafibr An
( PSNaddidws fopgeteeting €6é igidal sactoiiis calfecba WHicH tater Annumber

can zi%manage_d ina file systemor an application.
addr 8s3N} oA dise eeqratna/ieadingyarparatiscsunh agthatiin £6Gal detects

appal i [BEAG RHRRof det Bhitne dieedlaib§ BN, i 8 2hilbter or
r ecoadiapplipation iedatirgf todddta, the émteedizts igigianaigad RSUNits Bf

a co ter or an application relating to data, the
éht i K@aﬁ’ﬁjo the pRitg el datajpdetecied usingsasLahe (The

poSi tdi9f ; ' i ;

ot are/Bforiihis Bbfuceh AFL SN Sfid P8R 18RNkTbbd RO cpnirolier 2 of
g ont gm lre@or(ﬁng/freadiﬂg ag@amtdslwsmmm n@emmgthfatdi@c 10% contains
ase et her  tr isc 100 contains a defect an

an i ﬁi‘%?%q\ghadﬁc?@ i%‘i’ﬁ&osﬁ@@oqfdﬁﬁ@rdﬁﬂ a?taReferri ng to

FIG 7, the disc 100 includes a user data area A and

15 a spar ﬂéféﬁﬁ‘:gﬁoimg!“?! e fisbs O@riﬁclﬁﬁﬁ%tﬁn}sieg%a area A and

allocated to a plurality of sectors

atcohdipate arcaaB invhich PSNst are senuentialbnalldaatee teagliyrality of
each_LSN corresponds to at | east one PSN. . However,

o navrter ek SRBRRf Beddtofia S polR atihe VBT BRS, In general,
i ncl ggémDSNesdrssyBRds 3o 2 fetl R el PSRINeHOMRIEE sfHRAL SN

the correspondence between the PSNs andot he LSNS |5 20

not A¥AGAted Hedondlefeative afegs, indodingsreplateheents vecarded,in the

even_lf t ' i C sect i Sa.bhe .
t hat s%%reaé}gggi%,ég? cggrgsgtﬁaé@ﬁceaﬁetween%e F%NS ana"%ﬁg L%?\ls is
20  not maintained when the disc 100 has a defective area, even if the size

of a physical sector is the same as that of a logical sector.

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, user data is recorded sequentially and

25 continuously. In the random recording mode, user data is randomly
recorded. [n the data area A, sections 1001 through 1007 denote
predetermined units of data in which the verify-after-write method is
performed. A recording and/or reproducing apparatus such as that
shown in FIG. 1 records user data in section 1001, returns to the start of

30 section 1001, and checks if the user data is appropriately recorded or a
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In the user data area A, user data is recorded either

in a continuous recording node or a random recordi ng
woree/03dse1 t he conti nuous recordi ng node, userPOEKR2003/001931

recorded sequentially and 25 continuously. In the

random recordi ng node, user data is randomy

recorded. In the data area A, sections 1001 through

1007 denote predetermned units of data in which the

ver i fefedttexistani sectiont H0dl.i df apmlféccinmldteoped ecalpdrutgw of

2re Spol@R iBHY e hER 1 heSaBHEA A el #1 .01 Thauispdate
the séaorte@fin ABfece#ii9BIsHREorddtof Be;gd;ﬁoh nggée?%%gsaer?a B

data is appropriately recorded or a
PCT/ RRZE0R/ [oYigsIrepisbatnt ehia far a pore:ueotofcme nsélldailafwlajch

por - ReOReE it cpred Michisal " Bre RE Hatlih abihe spar area

r ecomdigdvihibh detLedcafded  abieet #¢<“|§Fé1/ﬂ‘iitéms%a‘ﬁeﬂtrb?%c€ﬁ13nt
t he spare area B so as to provide repl acement

for #1 poN@p(brﬁh@reqqsdlngs@panaw renpisls Wengeta icsedon 1002,

t he P on,of t ar

e JEURES bRy bt 0GP LR bR LB Bota s
r ewr ptdenyi ecordddeet 4 elpfent ety in $sltioherdon?. t ifea defect is
recor di nqct; apparatus records user data in section 1002,

ret ubgteated iha portign obseddient 108, twportiands clesigaated as defect

oxi st2 | GReui SebiRgaBlont P2 ciyeBEBhARE B el B lommed in
a poilie sparefarsa®.i ﬁurﬁ%?defébﬁ#(b@hdlreﬁlabén@%#Gfa’iéed
W se | acenment #2 correspondl ng

def ect
? 2 d Pgéﬂawﬂzhns'ﬁcapﬁé@f)?rpf tﬁﬂ dsgpdaia afea and the spate area B,
def egd r?%%tn@@l? IR REE B0 § i€t a&gac%ﬁ‘:cgr bAd a defective

sectio 0037of the user éta area e Spare
af eaam®a isrredmesignadédég.. | n section 1004, a def ect does
not occur and a def ective 15 area i s not designat ed.

Th j d d . d .
i or mat | A TEEREHEY AQOREFERMErAsPaIA S4B Rfargtion

in spsddr@ing ded8dt AN @@hd%@ccuﬁ‘ﬁn FBEEIRINS ’Ftﬁﬁeﬂrough 1003

r
information TDFL #0 in a T %recor
oper &8 tempa@Ery sieéemwpeﬁatlw é'ﬂFL #0 irea TtDMAr whendengrdlng

ser SEPiEERI RebRbh Bt ey 1 reiefiabiagd verhing of data

20  to section 1004 (i.e., when a user presses the eject button of a recording
apparatus or recording of user data allocated in a recording operation is
complete). Also, management information for managing temporary
defect information TDFL #0 is recorded as temporary defect
management information TDDS #0 in the TDMA.

25 When recording operation #1 starts, data is recorded in sections
1005 through 1007 and defects #4 and #5 and replacements #4 and #5
are formed in the user data area A and the spare area B, respectively, as
explained in sections 1001 through 1004. Defects #1, #2, #3, and #4
occur in the single blocks, whereas defect #5 occurs in is a continuous

30  defect block. Replacement #5 is a continuous replacement block that is

18



apparatus or recording of user data allocated in a
recordi ng operation is conplete). Al so, managenent

w0 ndoatosesbi on for managi ng tenporary defect i nPOT/ERRI03/001931
TDFL #0 is recorded as tenporary defect nanagenent
information TDDS #0 in the TDMA. 25 When recording
operation #1 starts, data is recorded in -sections
1005 through 1007 and defects #4 and #5 and
r epl aeplacemenitdatanidr #%e userddtarseorded ihliefesters. ddiczording to

ool A poch oL e Muralirb i Olosk GTGrs o ey biencer lodisel record
#2, #dit, AREndd of ALHbIbEK hEC&hE Shitddl oﬁ‘gﬁe S%Eflggécording

defect #5 occurs in is a continuous 30 ect
Repl &peratinn isexpectedciorarid iloe secardingcappanatus| rectrdshat

i 004/ 036561, PCT/ KR2003/,001931 | ! .
dht a QIR (R ORG UFTrele et i Sdplmoras, detect nformation
Accomiimo#t cancifecesde e iBforhiiioneaihed in thPhefet information

refers to a physical or logical record wunit, a range
of alMi#1 pneclgaty. diergpffdrninasdgemfent idognatiorifor managing

' i i S.. t d h di
o paranra I BErak B hRudR B Y TePhfes aStriparam dlrect
and #aregehtenionfirnateh ¢atinithé Dmni on  TDFL #1, and
records the informati on contained in the defect

i nformati g:ﬂ gFLﬁ'Zﬂi once_again. Thereafter, managenent
ilBif or mat i GHCF 81S Reiagienyiluskating affoctier usa of avsendaiaoarea

TDFL | C :

ot of ey 658 2P ArTPRaEnt iflEngth, ERGFEGNER that an

i |1 uavaitethile godidrectt a usendatacirea canasastiabe dutested with an
accordi,n t? an %s e?]t of the present 1nvention. FIG

5 shodrenal usr dalzines i leshieordad byths uses daimemadaad an
can | Ap r

{hat Soaask A1 TOBLERIARIL i RE e EF IT U p 9B ara ]

addr Spscifitalhe fheaaemitable podioni can bes mareaasiig detattédenhen the

spare_ar B. 15 ifigally, the ayail abl ortion

con 38t R seryBd o e BATCHEST RALPT Uik eqidieta area
r econdg s duaEn pABinnarParitid Gotat Whi&ﬁktre?facbﬁ%éﬂ%%'ia for a
data area A to its outer part/inner part an at a,

whi ciefiest pegurabgir e dseraddterarea Adé rscoraedt fromi thg duter

t he : t A, i1s recprded fromthe outer )

par t PRI o E e Sper< gk B, S fonet BRroltapaar respectively,
par t froother weads, the @8Beahiavahd the replacement data are preferably

recorded in the opposite recording directions according to an aspect of
the invention.

For a disc 100 such as that shown in FIG. 2B, when physical
addresses of user data are increased from the inner part of the first
25 record layer LO to the outer part and increased from the outer part of the
second record layer L1 to the inner part, a physical address of the last
data, which is last recorded in the corresponding user data areas A of the
record layers LO and L1, has the largest number. Also, last recorded
replacement data has a physical address with the smallest number,

30  when physical addresses of replacements are reduced from the outer
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20 In other words, the user data and the repl acenent
data are preferably recorded in the opposite

w0 e@askisay di rections according to an aspect 0PCT/KIRe003/001931

i nvention. For a disc 100 such as that shown in FIG

2B, when physical addresses of user data are

increased fromthe inner part of the first 25 record

| ayer LOto the outer part and increased fromthe

out epagido theinrengartiadbe dparscared ijehle fidst mccsrueayemm and

art, a ph cal, address he | ast data, which is
Pt Moo e S har e Dad i LR sbaecaleaB of the
of t Fégoq;l?l nyg L : a{éaér :
g§00ﬁ&so ,a‘?é‘?rl'fe‘corQ %@lrﬁg& acer?glrg)t%sw %‘ﬁﬁgge%, if the
physaddlresaaa o dfze laist heacrded datd asd last mbeordedGeplaeement data

Phe ol e RS TaS 40mph R 6T abetsonr BOTGAmatpR, LDDS #.

to thes Fﬁ%bleﬁ@rdetéé’c thB®oSRMNG c¥'deda Bnafthé 'i“@plfabél%tent data
record layer LO and increased fromthe iInner part

t he thatere pabe nawly n@ccs"gad,evvm@st aemyileteereating the temporary

G SO B PR B Rl A 82t o

I ecotrieplRRneatith. day@ndr, avaxlabrl@Faﬂ@%sld’ftheaser data area
tenporary defect nmanagenent information

1& pbsdichihe &nara@f@%B arﬁdogaigdtqooﬁsuwslmatharehydematémg

repl e newy recorded,
Wi t hgﬁ con‘p%]laa iél%&% %Rt enporary defect
i nformati on TDFL #I and estimating the positions of

t he def ech IGsdQAtalmel QBB ilustreteddtadaiuatures I0f k@porary defect
he user data area io A and the

par wtameaan HoBLRscand ADELI rroied oS expldinsd wih respect t
enab]:,(gg; ﬁl?%@)';ﬂ(%tt‘éﬁ&t Qfdaiah?tr GFe 87 ?\??rﬁ{eﬂ%rﬁeggl"&:ﬁg

9A and 9B il lustrat struc ures o
tef edefect #i recordedbas ERplaintdl witld rgfFdnctltor i@ 7ded as
explained wth respect to FIG 7. FIG 10i||ustrates

d f_inf t ] di
Covor oo FETRHBRAR S PR RIS Bk ARl o
Ref ef0 icbptdins Hf&i‘?nat% RRBrdARG def® e aly 894 €8t The

information TDFL #0 contai ns i nformation regardi ng
def eibfeymationazgardiag #efect wd lndwatasrmpoenHone:ngreg in which

def e éﬁélfektnﬂ %le? afd %opsdstltio%nofo afm %‘Peaai?\eﬁmcﬂ the rerg]acement

20 #1isrecorded. The information regarding the defect #1 may further
include information indicating whether the defect #1 is a continuous
defect block or a single defect block. Likewise, the information
regarding the defect #2 indicates whether the defect #2 is a continuous
defect block or a single defect block, a position of an area in which the

25 defect #2 exists and a position of an area in which the replacement #2 is
recorded. The information regarding the defect #3 indicates whether the
defect #3 is a continuous defect block or a single defect block, a position
of an area in which the defect #3 exists, and a position of an area in

which the replacement #3 is recorded.
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the defect #1 exists and a position of an area in
whi ch the replacenent 20 #1 is recorded. The
WO ndoatosesbi on regardi ng the defect #1 may furt hB€T/KR2003/001931
i nclude information indicating whether the defect #1
is a continuous defect block or a single defect
bl ock. Likewi se, the information regarding the defect
#2 i ndi cates whether the defect #2 is a continuous
def ect bI deknmragy défegl infatefation TDielc ¥ fartpelsd:cbrhtemsof

Sgs?h mrﬂr'ﬁ%%,r@gg tﬁS Feccﬁs %‘ﬁ fdg%# %1@ en ic?tl]esmformatlon

r ecoe&mamemﬁ th@ft@rhgapa@raéf@&aﬁﬂmguéﬁmhfﬁ@t Kidre
i ndi cat es whet her the defect IS a continuous

def egpedifically, e tempargredefettioforniasion, TRFp#4iinclodes die

0 AR RS 2 B Rt
20 ¥ 20841 1d3@Rbidn P%éﬂ@ﬁ?é)@%/ Q58643 the 'Fﬂ%hﬁ"aﬁoﬁ eb§srding the

informati on TDFL #1 further contains infornmation
r egafiefiest#4 hand feifermaticnreganling theidetaco #5t o t he
information contained in the tenporary defect

i nformat i e I flcal : t rary
defect in rrr'gt: I'gotﬁq:_llgz\:/ﬁb#Teisiﬁﬁ?hqug@ﬁtrhéa@ﬁ? oor%ﬁgai#gn
r egaindludgstdtatedafermatith,indibatingivbetirritive detgamilis'g cbhinuous
def ect Fﬁﬁ@d(he i nfor mat i orblregarm ng the defect #3,
ithe Sisfest lack S a Snglediafgchblack qepaisterpintigiia e defect #
| nf 0 [ t t
£ e pinteF PRIinGo o feedtiiipronficathentil, uferine
st at écfient #i ivmtatenminedite beii ing curdinbeus Ule@deﬁ@m‘., tHe state
a con i nu defect block or a sj

ef ect L.
bl oc'rE‘ orm &nﬁyéﬁebm{?ﬁ%@%%%th%r %QPEE& ffﬂ"?he ggtect #i points
poi nfoethepﬁéﬁb'r'égldt& tRe CORfIRSARGE J@St 5!‘6@'( %?t@'Wﬁ‘éth%l’a pointer
When the defect #1 1s determ ne
tont fon ltlltbﬁyserda@@nenb#lqm«ntsttbéhetswrbor emrﬂ of aa‘epkmement block

boi et (eoIREES B GerBrk D v B el Sl formtorapated the
bl ockoinifest fohesfeet #ﬁa@fﬂé‘étﬁf‘t ofJeI5e E@ﬁtlr‘iﬁtﬁls’ @@e@fﬁl‘@%ﬁ%nﬁ' the

pol nts to the start or end of rep acenent
t hat poisfsirdeethet leplateheant #iias thistart okthstraplacement block, the

e Rl 4 BB R anehih. fBiribd buiSgtRaclar Almber of
aoi nthercdntihubls dekstt deukeatd e 96intdifosthariepRicehiéht #i |

repl acenent bl ock, the
represent a starting physical sector number of the replacement #i.

In contrast, when the state information indicates the pointer for
the defect #i as the end of the continuous defect block and the pointer
for the replacement #i as the end of the replacement block, the pointer

25 for the defect #i represents an ending physical sector number of the
continuous defect block and the pointer for the replacement #i represent
an ending physical sector number of the replacement #i. The definition
of a continuous defect block using state information enables effectively
recording of information and saves a space of recording, even if

30 information regarding defects is not recorded in units of blocks. -
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pointer for the defect #i represents a starting

physi cal sector nunber of 20 the continuous defect
whb@sk3@nd t he pointer for the replacenent #i PEPK&3@A01931

a starting physical sector nunber of the repl acenent

#i. In contrast, when the state information indicates

the pointer for the defect #i as the end of the

conti nuous defect block and the pointer for the

r epl acenedthespointer foretherdifedt #ilspeciipb acstading pdintand/or

ohy sBRAPORRUTH FEAEECER. «ihe PabliIAC RO rePbet ma ddslude a
and shetimPPBNesT the'ddrbs: #IRCBRANE Y affiasheef @ﬁ%ﬁmﬁﬁon.

endi ng physical sector number of”the regl acement #l .
The dbeipginteofor the replacementiispatifiesca starting andiangnding

i i bl fectiyel di .
hopally B BB * S B ntl at tier P ey

i nf oskBLihEIDdE @gaéﬂinggvsﬁfcﬂ%plabémé@t #1 86€3rdR1Y tolarBEpEct of
of blocks. 21 WO 2004/ 036561 PCT/ KR2003/ 001931 The

poi ntérinventiame defect #i specifies a starting point
and/ or ending point of the defect #i. The pointer for

the defec L [ [ P f ,

def ect #1“5?%'8?@%’%5” @%Hggf%ép@%@éﬁ# teé{a\lr@gn%&g’ﬁqmﬁg

poi némbobiimenits &f tieg bersspmt itvetition Nl bbidkS cAbed &¥ith reBerence to
and/ or ending 5 points of the replacenent #i . The

i niheraqeamiany e Aradege Mthetarayce 1 B33 et 12.

starting PSN of replacenent #1 according to an aspect

of the i M4 RN fl i i ki
managerent et had” AaRta Rsfaing alies ddeE flanagement
pr esmethachaecarding toidr eimbodisenti dfdde predentaheerdione troaction

15 bR RPN B8paratl Fekects FEdl infermaton dearaingata,
def eghichBE A8EITBBY actBidMY!tS %%t%@&dﬁr%%?et%@i’%ﬁ%%ﬁtng

of the present invention. In action a recor
tppaieaperanedefedbinfi@mation infaof BiMA oha disgar dhigpabaeas serves

whi ch 1s.recarde ccording.to i,y st recordin
operg’t'%%ﬁ,aggg“sﬁ (?%@C‘%S F%ﬂ%&%?@%éfé%ﬁcqfﬁm faPH% n

a TDMpofds mafbgemehbirfoM A& for ¥RANRSing tife MRAASRPEIATG defect
defects. In action 1102, the recording apparatus

r ecolnfMalieaqsiinst tampeiandetest menagemsyitinformation isthe
t enpeRRIA def ect

20 In action 1103, it is checked whether finalization of the disc is
required. In action 1104, if it is determined in action 1103 that the
finalization of the disc is not required, actions 1101 and 1102 are
repeated while increasing an index given to each recording operation,
temporary defect information, and temporary defect management

25 information by 1. However, it is understood that other numbers can be
used for the index to the extent that the numbers serve to distinguish
sets of recorded data.

If it is determined in action 1103 that finalization of the disc is

required, a last recorded temporary defect management information and
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information as first tenporary defect nmanagenent

information in the TDMA. 20 In action 1103, it is
web@gkagowhet her finalization of the disc is PEOKR2@I/001931

In action 1104, if it is determned in action 1103

that the finalization of the disc is not required,

actions 1101 and 1102 are repeated while increasing

an index given to each recordi ng operation, tenporary

def eatlastrécomiedi temposary defertdnforsatiohere reeordedrir at DRB\

i nf i Ho it i d t ood t hat other
LR 0B TS astsbodried e ameraS eaek mehagoment
the morRstrsShY thd I‘ésgl’ezfg'rWte?ﬁpor%ﬁﬁgfgctt LrgtSHﬁé‘ﬁ&h are

data. If it Iis determn I n action
f i natacosdedas diie final difect inanagement edornaaticrsaind defeaded

t orary def. ement .i nf orpat .o d .22 WO .

SD0A PR MRS GoEs e e | iR A s reidformation and

t enp@&RCY nitfiagend i b RO nfHyeod ARG AESY IrBcdrdB¥Ro increase
(action 1105). That is, the last recorded tenporary

def ethe reliabifjerefriataidefentiont i on and the | ast recorded
tenporary defect information are recorded as the

final def ' r ' ct,. 5

i nformat i Eﬁﬁhgﬂi%gS@ﬁé t¢ gé&;@?%@%gq%ﬁ%ﬁ{oﬁ;ﬁ]e def ect

i nf ovenifyiafteramie nisthedimapbe geinined drofhesina fe@Brdly defect
repeatedly recorded to increase the reliability of

tat aMgERgRMen: Infeamaiien ana depparaty defedinfespation of If ertefect
por rorssaesh ot s aritahB A i< FEEE s eyl arderoct

i nf oamahtheofollaming am]ftmdscarrtaiﬁd'@‘@@t]? hay berraybied 4 bain
defect is tected fromthis information, an area o i

t he wm%\@"ﬁg(eﬁ @-&-,tth@y aE9 designated aha defesttygi arganang the final
cont gk £ ' i e

(i ey BB el AR B maort Sha SormdbRD ety

tshe inforanationempy beragaie femird ed mdtge trentefeatios sreéa.on and
tenporary defect 15 informati on may be again recorded

o e Bl A Bosh3nhiauga el Rt dgement

?ﬁsgtﬁﬁrgtg:! éﬁ&ﬂ%ﬂ@rar@iﬁ%%%inﬁntt&f@h@b%&?& invention. In
action 1201, a recording apparatus records user data in a data area of a
disc in units of data to facilitate the verify-after-write method. In action

20 1202, the data recorded in action 1201 is verified to detect an area of the
disc having a defect. In action 1203, the controller 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 so as to create a replacement area, and creates state

25  information specifying whether the defective area is a single defect block
or a continuous defect block, and pointer information that points to the
positions of the defective area and the replacement area. In action
1204, the state information and the pointer information are stored as first
temporary defect information.
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action 1201, a recording apparatus records user data
in a data area of a disc in units of data to

wo aoilosdsat e t he verify-after-wite nethod. | n BCI/K®R003001931
1202, the data recorded in action 1201 is verified to
detect an area of the disc having a defect. In action
1203, the controller 2 of FIG 1 designates the area
havi ng the defect as a defective area, controls the
r ecor di ng/Ineationd 206 it islcheckeevwhéthed tisafirse casatdithgi aperation

t he defecti area to.,.a,spare area so as to create a
" opl ORS8N tds BalBmngchicaction Ta% that g frs
specldodrapgVdliraton tdyotdsbeetidd® i it 1§gﬁgh%ugh 1204

defect bloCk or a conti nuous def ec ,
poi naeg repsadeddniastion H206p s sletermined ipasiion 6265 dfiat the

the defective area and.the, replacenent area. In actio
15041 FEeQtneESR AR is e BFeRE R pshandRe recordig ftne
i nf opgat da igicenficeas) @erfihpstor é&aﬂﬂﬁgw 11efi8¢ fecording
information. 23 2004/ 036561 PCT/ KR2003/ 001931 In

act i 6peretion), the steredrempetaryttsfeeinfanmationds reastandi ng

et 1 CpepBeah FaEBR T e tyeb fpERan TEFhafd i o
expeTDMA severatitimaet | Mactibt0120 7 rAs8dydri8At infdrehation for
repeated. . In action 1206, if it is determ ned i

n
At i BrRnegit thedirst tesnpagary defect iséematies DPEL 40 ismecerded as

oL ey gefiet R R ENER 70005 28 136 Toma

first recording operation), the stored tenporary

def ect i nfloaction dA08 sit iscehiboked whiethepthedd atareeaisdebeas

fi rs{i ten‘porgr,ty, defect, information TDFL #0 in a TDVA
sevellizedne it isfeieimiprd D otiondAQ3 datiinalizatipmat therdisc is
for j} HN ' Iy nfar [

| Oy P EROBLISCANG 1107 rOGT 507 ST Y AT CMo00
ranagbeseven adtionset20drihidoh #207 ard repetidd).an indeagfiveimto a

1208, it i hecked whet her .t he dat to be .
2 oisponding fe e inaratian ompatary delediiaiarmation TDFL,

fi nahhd ddn ' ; , .
L0 B R oo RN TDRIR efgsed by 1.
whenboweveag tti is nedepsdaod tadngherirR0vibarsecarepeaised forthe index

i nde iven t.o,a, gorrespondi ng recor.di ng, operation,

tenp rtgﬁ)e)ﬁ%?@@?t ﬁﬁrwﬂﬁ?ﬁsﬁ%ﬁg'ﬁ'%ag{’ﬁ% pgfesporded data.
def ect managenent information TDDS is increased by 1.

20 In action 1210, if it is determined in action 1208 that the

finalization of the disc is needed, a last recorded temporary defect
information TDFL #i and a last recorded temporary defect management
information TDDS #i are recorded as the final defect information DFL
and the final defect management information DDS in the DMA.

25 Recording of the final defect information DFL and the final defect
management information DDS may be repeated several times to
increase the reliability of data detection. Similarly, the verify-after-write
method may be performed on the final defect information and defect
management information. If a defect is detected in this information, an

30 area of the disc having the defect and the following area containing data
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However, it is understood that other nunmbers can be
used for the index to the extent that the nunbers

W@ eon®3¢561 di stingui sh sets of recorded data. POI/KR2003/001931

action 1210, if it is determned in action 1208 that
the finalization of the disc is needed, a |ast

recorded tenporary defect information TDFL #i and a

| ast recorded tenporary defect nanagenent information
TDDS rmy he eegmd@dmjbeiegujmavailatﬂé (ideef thety anefdegigrated as a

P AR T ERBST Bhrscbraionc ormaton
i nf Oﬁmttbﬁfpol%rg c?éf@ctt lhﬁ)rﬁia“t‘l@h dj§y B@t F@%@H&ﬁ”aﬁer the
i nformati on be repeate seve t| nmes

|ncre§1@§@tl\/ﬁear68llablllty of data det ectlon Slmlarly,
the verify-after-wite nethod may be perforned on the

final def J n ef ect na

o e cffe W B3R AR Rl oo RTARTER mbodied as o
i nf ocoRiguer prRgraa thaecarPbe ke bgilase“orhputemguﬁleﬁ @i ech

and the follow ng area containi hg data

2004068658 Pr ﬁWP'ﬂhEGW@@P@MUteﬁaJ hys, Heﬁgaﬂde@t@@ that the
e
ceh o2pH0a1EL 4280 Sellycia ool s 89AeBpdhents whi

managenstitte thieccarapiien pregrend, @ﬁﬁ@@éds@ﬂ*eﬁ@bned by a computer
i nformation may be again recorded after the defective

4P ea PregranuNas igrid i JhedPragrasR s Foned émesommiebeadable
nb
T BTN S ASEET g BRI B o

conpbyer computer, the defectndanagerndnt isgierfdrmedc oRere) ther
uter. Codes and code segnents,

2 b h
wni cRompyiRitreadable MedLipere BTBesRRiC waAEd sading, an
r eas gpaehlPscr HYTRERIm 'gcarr@gr e grbﬁ/g?é‘,ﬁ%rgcfth?nr d¥rdable

programis stored 1n a conpu

igadagdiaby the conmputer. Wien the programis read and
run by a conputer the defect managenent is

per f or med di,.ym may

a magnet i " PQQ@{DE'V HES Héa%ﬁoeiﬁa?ggﬁ%gf {TE%Q'B‘?Y}? ﬁgrecordlng

TS ol T S Eral e lAdUHER, tho ol andieP et B cing

t o abRit dveoudd ﬂ’tﬁ.‘d;l(ﬂ&jarl'@N wavelength, high numerical aperture type unit
usable to record dozens of gigabytes of data on the disc 100. Examples

20  of such units include, but are not limited to, those units using light
wavelengths of 405 nm and having numerical apertures of 0.85, those
units compatible with Blu-ray discs, and/or those units compatible with

Advanced Optical Discs (AOD).

25  Industrial Applicability

As described above, the present invention provides a disc defect
management method that is applicable to write-once discs. According
to the present invention, at least one temporary defect information area
is present in a lead-in area of a disc and/or a lead-out area, so that

30  information regarding a defect that exists in the disc can be

25



capacity of several dozen gigabytes, the recording
and/ or reproducing wunit 1 could include a | ow
woooeloassgt h, hi gh numerical aperture type uni t PCTYERRI08/001931
to record dozens of gigabytes of data on the disc 100.
Exanpl es 20 of such units include, but are not |limted
to, those units using light wavel engths of 405 nm and
havi ng nunerical apertures of 0.85, those wunits
conpaccbmelatively Bicordesly dilse st isaasydo finabzethendiss by reading

ible.with A d ptical D AOD). 25
C oo o ERtAR e B G Rk intBiiStab fiam ajgmporary
pr esefefedt MBRhaHen BFEY hAG Fedordingthd 9688 tinfoFRBAGK T Aldefect

met hod that is applicable to wite-once discs.
Ac comanagenientiaieapihesetit enablingt eftectivatusesefdhe MdA.

t enpoyr . e ipformation area IS present in .
R e R LA YRR BB i LB Fimphie
30 i peeoraingadist eefscdinidh e‘#@énﬁ?ihér@%gé?fbﬁhm | Bhdkip

di sc can be 25 WO 2004/ 036561 PCT/ K 03/001831

ac cuRREEAtions| MorecetabyaMithoytdrteruptiprs.easy to finalize
the disc by reading only lastly recorded tenporary

def ect i nf QR (Y e . -

i nformat i gﬂhg? ggggrﬁ%éd?@c%r"hlg%%{s EéM trhe\g@{el'ﬁb%? %Stklsblrtl ¥ n

a detliaderstoamdh st tiee prevesd invenéior lkandabsed withfdtret Wrisable
use of the A, 5 AQco&gingly,_user data can be

1 cofifes: Beliding, repwriteakle secardiogamagial e per f or ni ng

di sc defect managenent, thereby perform ng backup

oper ati on St -~ j I i ' :
descri bed o e SIS teptoliaston BiFClidRl sAAm A1 ifscribed
undewdthdeterenee ta peeferred embadiments ihereeiit lvell beadhdsrstbod by
ot her, witeable . io discs, .including re-witeable

r ecop-bqsﬁgs@%d |g_th9\mr{j@af RLousGhaY nﬁagﬂ @é‘@n&ta'ls may be
par t hiaderthkyeis adut BepaRmg fidtidne Whirk ahaf i i
preferred enmbodi nents Phergof,_ite§Plla@gsﬁﬁggﬁgsgggwenhon
By andeéinedbythe acaompanying daims and equivalsnds eseoh
formand details nay be nmade therein w thout

departing fromthe spirit and scope of the invention

15 as defined by the acconpanyi ng cl ai ns and
equi val ents thereof. 26
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WD 2004/ 036561 PCT/ KR2003/ 001931 What is clainmed is:

1. Adisc for use with a recording and/ or reproduci ng
w@p@atnatses, the disc conprising: a user data aPEHKRR2003/001931
whi ch user data is recorded; 5 a spare area other than

the user data area and which includes a substitute
area for a defective area existing in the user data
area; and an address area which includes an address
of aWhatisddaimedtiat is |ast recorded in the user data
area and an address of a replacenent data recorded in

t he spar e 1ar ea Aadiec Yéri ude aitle aaecesingl aby/dr heprogeeld ng
i o and/or reprodycing apparatus. 2. The disc of claim
1, f@Ppﬂ@ﬁu%éhﬁﬂ'%?@“ﬁr@'éﬁporary defect managenent

area whi ch (dafldafieard LARORRAYsBP bR is'BEOYLRL | o and

tenporary defect nanagenent in nmati1 on recorded for
each of aaldpapé ared btherdham duwouskmiptapeeatindnghithindisdes a

by the recordi ng and{qr . reproducing apparatus to
pgr f SPW@P%@@@%SE? 4?3 %v&%&a,ex%%ﬂeﬁﬁe vser datayiear and
defect MRARGRIRESs AicRANhRRIitIETed BR aitlesPa Ml dai? that is
3. The disc of claim1l, further conprising a recor

| ayelast regorded in thecusafdiais sred addtem addtes$ ef addpassnaint

the repl acement. area are recorded to correspaond to .
eachIBEHEEONTrY Wahp a7 arés nd WichrAts asssen B tapfecording
2o WaRARIrReprodue tama@fs_the tenporary 25 defect

i nformati on and the tenporary defect managenent

information is repeatedly recorded on the disc. 5.

The di sc gf cl &j ther, conpr.ising. at | east one

of a Ieag'-i n ihg]oisq éﬁ@g%ﬂ’ r&p !sgr}gaﬂ??rﬁlgomldefect
dat anginegefitht hea &m&irﬁincﬁ@e@rtémp_o}‘é}?ro%fécttiﬁm%rmation and
tenporary defect managenent area is forned in the at

| easteropragy defest man@gement dafosmatiomeedasded don easheaf a
7 / . 3 6. The.di sc pf
5 RGIR(LEAGRR PETERIA IUAEH & oTbdh S5
reproducing apparatus to perform disc defect management,
wherein the temporary defect management area includes the
address area.

20 3. The disc of claim 1, further comprising a record layer,
wherein the address of data and the address of the replacement area

are recorded to correspond to each other in the record layer.

4, The disc of claim 2, wherein at least one of the temporary
25  defect information and the temporary defect management information is
repeatedly recorded on the disc.

5. The disc of claim 2, further comprising at least one of a
lead-in and a lead-out area other than the user data area and the spare
30  area, wherein the temporary defect management area is formed in the at

least one of the lead-in area and the lead-out area.
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managenent area further conprises a pointer to a
recording position of the tenporary defect

WO ndoatosesbi on. 5 7. The disc of claim 2, wherei PCT/E&2003/001931
tenporary defect rmanagenent information is recorded
to correspond to the tenporary defect information in
the tenporary defect managenent area, the tenporary
defect information being recorded for each of a
plurality of io recording operations in which the user
data is record ip the user data K area. 8. The disc
of claim?2; miﬂ@i G C'?mﬁowﬁﬁwlaéh%&mppmﬂ%ﬁ%n

COMDE ; i . _ . _ -
o, TRl REA GRATr coffpritted Phintolab oG beiton of
and the ephparanedefepbimiforinuatiomoi nt er that points to a
position of the replacenent data that replaces a

p%rti on of the user data recorded in the defective

area. 9. Fhe dirpe didc 6f @hith 3, wHBRSiRItRe ié}ﬁPgnt%g?Bb?édf

defect 20 information further conprises s
i nf oMmasigemartisnfogpation iserecardadatoecarfespond tadhe demperary

area 0, . The disc. laim9 erein the state
ot of et G ndbe oRoBraly dHlEciTbraegSmanEarea, the
cont idiperarg aERet iffbMeitiHbENEir8BoRI¢aIfoBAEh dPatdhd@Rlity of
one block or a single defect block. 11. The discC of
&0 ai reaPrdingansiratianseingyiicl thetisenhdatads regardediir the usendata
t he ggé ective area is in a continuous defect block

|

ext en ang over nore than one block, and the

correspondi ng defect position pointer and 30
repl acenent position pointer indicate a start position
of the deBecti VBe digeal cain 2, wherein far tamparasy defrct

por PR osb Ry leriS R Sict HobitiopbaliRer i bR id  position
the of adefectiverared imthespsai ddte aréd ahdtehepiefepréntisosition
area is in a continuous defect block extendi ngaover

mor ePRIERT 1BALPOINEXIR, 2 RABIIORET En Fapiaeataeniriatatibat replaces a
o RRFERR e e dia Beb R RO Rp el PO T

9. The disc of claim 8, wherein the temporary defect
20  information further comprises state information that specifies a state of
the defective area.

10.  The disc of claim 9, wherein the state information specifies
whether the defect is a continuous defect block extending over more

25 than one block or a single defect block.

11.  The disc of claim 9, wherein the state information specifies
that the defective area is in a continuous defect block extending over
more than one block, and the corresponding defect position pointer and

30  replacement position pointer indicate a start position of the defective

area and a start position of the replacement data, respectively.
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area and an end position of the replacenent data,
respectively. 13. The disc of claim1l1, further
w@eompsesbng a defect managenent area that i s POT/ERA0B001931
at |least one of the lead-in area and io0 the |ead-out
area, wherein the defect managenent area further
conprises a last recorded tenporary defect
information and a | ast recorded tenporary defect
managenent i nformati on recorded as defect information

and defe ma e |nforrrat|on res ectively

during fi ﬁgr i zjﬁl}%ofﬂe pf glgim 9; whareip thg tefiaformation specifies
recokkiadhé %@Pé&t%yargﬁ #seﬂa cBARL B @é\‘e@?ﬁ’lob‘? %xjté?ftﬁng over
recorded tenporary defect managenent ormat1 O

conpmare thae onedipds, aang thefeactespohdingeddfect mmltldmpomter and
i nf ormat,i on .| ast rded

def ) t . i
S RS bt oS THER BEMtemindisalk AD eme%psm%oaﬁne‘:e%f@ctwe
dl sc afda ShAiaM Sl pbsitioMes tl@i@b‘lé&énﬁ‘éhtadcﬂé UFe%PleEﬁ(v

the defect managenent areas managi ng
a defect in a disc, the di sc 25 conprising a user data

area and spa ther t t he user. dat

the met hog3 n‘gﬁ S '?1%0 ?'@%r dFLHﬂ“qfscé)m%résc”ég ?rgaecfﬁ§ user
dat anfdrRjentdritidtes et fdlenddm ata8astdsieof thaileBdis area and
recorded 1n a defective area of the user data area in

whi cHhelegdruitaresi sts, in the spare area so 30 as to

e oo PRGIBR 8o Sl SR PO AL a e

PCT/ K084 @8rhPadary defsut thfoematiomedd esiasblecard @b iertisSrary
data, which is last recorded in the user data area,

and dpfesimanagesnent infasmatiop recasded asdiafact infaratatios and
2 HERR P oS RgPst SBIR e iR of e
def ediscpjandgenent . 5
the last recorded temporary defect information and the last
recorded temporary defect management information comprise the
temporary defect information and the temporary defect management
information last recorded in the temporary defect management area.
20
14.  The disc of claim 13, further comprising a plurality of the
defect management areas.

15. A method of managing a defect in a disc, the disc
25 comprising a user data area and a spare area other than the user data
area, the method comprising:
recording user data in the user data area;
again recording the user data, which is recorded in a defective
area of the user data area in which a defect exists, in the spare area so
30  as to make replacement data for the user data recorded in the defective
area; and
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16. The nmethod of claim 15, wherein the recording the
addresses further conprises recording the address of

wo a®i/08es6or ded data and the address of | ast rPCDK#e@3/001931
repl acenent data to correspond to each other in a
record | ayer of the disc. 10 17. The nethod of claim
15, wherein the recording the addresses further
conprises recording the address of the l|last recorded
data and tréeordihgrarsaddfessivf d last useratztdeshichis &t Metdrded in
data_,as tenporar def ect |nfornat|on in the tenporary

def ol1E HRRTARAGIPa cAlaan peldiess qffa asb roRjaceTIent ari: whlch is
wher gddbrf 88 if 81§ rﬁ%rﬁgem @@ﬁﬁ&%ﬁ?d ﬁércg RIS Rt 8a that

repeatedly recording the tenporary d

i nf ofsn@n tlendis2do perfotinedise tbfedt cﬁarraigerrmrit.?, wher ei n
the recording the addresses further conprises
recording in the tenporary defect information a

def ect pogpti oMhEGhEIHRY dfMdinPPs Neleh ﬂwedré‘c%?&uhp he

area and a replacenent position pointer that pofn
t o t Bddissses fgtherf camprisaseisicanting the dddmss 28 1241 retfdxr@.ied data

nmet h iml7, erein the recor

aar a0g dhe BiftdRs criadlBREldbd PR 4t I Couasepng p each
def eptheriimbaedaid |g§)e,sb1aﬂh@ digd or rratl on that specifies a
state of the defecfive area. 30 21. The net hod of

¢? ai m 20, wherein the recording the addr esses further

conpri ses, keco t |nfor i on bl.oc 30
90 Dooar o3k cs TRe MRy RBE LS WhbRITTE RbaRifG e
specadidesseb @liitsr ddmpriisaetbring iRPad@reds elthé &2 WScorded
defect bl ock extendi ng over nore than one bl ock or a

si ngfatagndiiie aldiers od the Insk reasrded replagement data as temporary

oy sk Mol e P Redr S HeTeaTRe iR e

$$)ec:|f| es that the defective area is in the continuous

def ect bl ?gk and a ) )
. The method of claim 17, wherein the recording the

addresses further comprises repeatedly recording the temporary defect

information.

20 19.  The method of claim 17, wherein the recording the
addresses further comprises recording in the temporary defect
information a defect position pointer that points to a defective area and a
replacement position pointer that points to the position of the

replacement data.

25
20.  The method of claim 17, wherein the recording the
addresses further comprises recording in the temporary defect
information state information that specifies a state of the defective area.
30 21.  The method of claim 20, wherein the recording the

addresses further comprises recording in the state information block

30



correspondi ng defect position pointer and a

repl acenent position pointer to indicate a start
w@oaiunsenl of the defect and a start position oPCT/E&2003/001931

repl acenent data, respectively. 10 23. The nethod of

claim 21, wherein the recording the addresses further

conprises recording in the block information that

specifies that the defective area is the continuous

def eotfotrhatidn that specifies pdedhergthd efefedtiviecsictiion qitinueus

and eplacenment position pointer 15 to indicate an

end Petact blackdtemiing aveE mdre thamana Hpck o ansi dfesh block

of the replacenent data, respectively. 24. A

recordi ng and/ or reproducing apparatus for use with a
di sc havi 3. a Uvermetiod efraaim 21t whemimthe tebeding the

TR, 21 SR Rt B RN

r ecoggbdlfiés aRith defddiveRRba iLHAME TohBhao Q8 defedt BRSkk, and a
data from the disc; and a controller that controls

t he EeEesRPNMNY dathal@osition painter and radreptamenaentspasitiarnpointer

user t he. di ain record user ta
et GRS B8l Aot diing #R08% Bnd 4 SGH pealficih of e
dat argpl@eernent d&tas psgpRctivsig so as to naeke repl acement
data for the user data recorded in the defective area,

dhd record an address of |ast data, which is |ast

recorded bR th e ddr f

| ast repl ggérreﬁp eﬁ?@?&%ﬁ%ﬂh %"I \g@%eg’gtqaee%gﬁg%agiﬂae

t he apdresses @athemcdmgrisedmeeoaling defrecthlotRIFoSABIGN that
area 31 WD 2004/036561 PCT/ KR2003/001931 that is

usedSPSCities thal fhe defactive g5ea iothe eantiaugus eefect block, a
rrana . . . . age .
recorepoipd defdit BBGioh it dh rebioehitht gasjionypointer
wher & indidate aardndopdsitiori of tHeedefeotite atem aiidean end position of
reCO{din /read(i%{ggagnit to record the address of |ast
the MEEPlRcesieidaiaesRREMaNe address of the I ast
recorded replacenent data in a record | ayer of the
di sc so that the

24.  Arecording and/or reproducing apparatus for use with a

disc having a user data area, a temporary defect management area, and
20  aspare area other than the user data area, the apparatus comprising:
a recording/reading unit that records data on or reads data from
the disc; and
a controller that controls the recording/reading unit to
record user data in the user data area of the disc,

25 again record user data that was recorded in a defective
area of the user data area in the spare area so as to make replacement
data for the user data recorded in the defective area, and

record an address of last data, which is last recorded in the
user data area, and an address of last replacement data, which is last

30 recorded in the spare area, in the temporary defect management area
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addresses correspond to each other. 10 26. The

recordi ng and/ or reproduci ng apparatus of claim 24,
wob@rmseset he controller further controls the PCT/KR2003/001931

recording/reading unit to record the address of the

| ast recorded data and the address of the | ast

recorded replacenent data in a record |ayer of the

di sc as tenporary defect information in the tenporary

def ethatimnaee by rihe apparatds t@gerfdime distcdefdchmanadéntent with

repr oduci paratus of claim 26, wherein the

cont r%ﬁqegfgq@%ﬁa?- controls the recording/reading unit

to repeatedly record the tenporary defect infornation

on the disc. 20 28. The recordi ng and/or reproducing

appar at us2bf clTheregérdingvard/er repgroduciogtapplaratusfofrdddiar 24,

controls .the recordi ngl/readi unit to record  in the

CmpuRarsih dfe sBrEpTarHRAET SortEh s e e BB ReangGii B record

t hat tHohddiess 0P It ded REt Fd®rad datNdnd the BH@F&@‘%ﬁt’the last

position pointer that points to a position of the

repl Esonded replacemest data imeerecoublayengf theddiec so that the

repr i apparatus.  of clajm 26, wherein the

cont ggﬁg’l%égg? 85?@8?0'&@#& ?6&%01[}}%' recordi ng/ readi ng unit

to record in the tenmporary defect information state

information that specifies a state of the defective

4 ea. 30 26- WoThewarogersand/orremredocing @peatatus®f cleie 24,

recoy gi / I ' at u f ¢l aj.m 29.
R ISR EAHE] O PRl br g Eb RSBt t rcora
r ecothdl aduresaof tige 143t Fedopdéd datzdand the 88drekald the last

i nformati on bl ock information that specifies whether

the refererd replacraant data iv gnecatibiayetiet derdipe @sitemporary
ot captEP R O3 ol derck phadbihefitaa,

apparatus of claim?29, wherein the controller further
controls é?e re_@?édiqr;g/_readi ng unit to record in the
state inf6fmati O FRCERINGATSY ORfePpERAuGE APpaiaius RRlaim 26,

the GQRERGH tH& controller further controls the recording/reading unit to

repeatedly record the temporary defect information on the disc.

20 28.  The recording and/or reproducing apparatus of claim 26,
wherein the controller further controls the recording/reading unit to record
in the temporary defect information a defect position pointer that points
to a defective area and a replacement position pointer that points to a
position of the replacement data.

25
29.  The recording and/or reproducing ’apparatus of claim 26,
wherein the controller further controls the recording/reading unit to record
in the temporary defect information state information that specifies a
state of the defective area.
30
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ilo area is a continuous defect block extendi ng over

nore than one bl ock, and a correspondi ng defect
wWQ@o®HNBEnL poi nter and a repl acenent position POI/ER2603/001931

to indicate a start position of the defective area and

a start position of the replacenent data,

respectively. 15 32. The recordi ng and/ or reproduci ng

apparatus of claim?29, wherein the controller further

control s]c Be r dterdcoglingaddfoy repﬂoﬁut:mgremmfrdtusi of dldien 29,

state  in or

tha Sitesen (e cpRhelist Ern'sﬂéé" Hlshe oEAngleBding gt to record
over .mﬂfeestgf@wa%tgin%ck noqpfhra@.s,peaﬂég%%%ﬁ&%

position pointer and a rep cenent positlon pol nter
to i defexiive aatea énd cpntmmmmd@ﬂect ble cll elxtariding oaeemodé than

n end si.tion of cenent dat a,
r%spé@?% l&or %§|ngﬁge%cgg%&?< claim1, wherein the
disc is a wite-once storage nedium having a property

whi ch prevents, after the data is 25 recorded on an
area of tB4. di Jbe racording andl/oo nefredugingrappeeatusoftdem 29,

Fhe- wrieihdfie ehfiouct Jyehbr odrals i tetarndleaHiptiitlS record
pr op@f the stliteCinfarhRptSlociif@imAtitm %ﬁyln@ tBat frﬁ-—?@éfé%ﬁve

on an area of the disc, new data frombéing witten
fihe aresis aeontruiuissisieablugk eriediRE®6&x more than one block

T AR T —

a W pbintemnodngicateog staregosiidmar tHiddéfebig® ardsy aM iaCtart
prevents, after the data is recorded on an area of the

di scPosiEian @ithe rerbasermenilalg, taspectyely.o the area of
the disc. 36. A storage nediumfor use with a
recordi ng and/or reproduci ng apparatus, the storage

pedi um coBfri siThg: reeor@ﬁ@’aﬁ@b&r@gr@duﬂﬁg%p@?at%@f ofEAfneR9,
is re%orded the user data io0 area conpri si ng a first
3\

def e¥WE(RIN dhe gontsplier furthanerniais the @&Oéfﬂlﬁskea 6 Unifeto record
user |ndl"f\%a§t§lre%fcﬁ%t|\?ﬂ'ﬁ$‘ck RS AR sﬂ)efc' fgﬁlp th8MRY &iéct is a

def ect ormati on area correspondi
continuous defect block extending over more than one block, and a

corresponding defect position pointer and a replacement position pointer
20  toindicate an end position of the defective area and an end position of
the replacement data, respectively.

33. Thedisc of claim 1, wherein the disc is a write-once
storage medium having a property which prevents, after the data is
25 recorded on an area of the disc, new data from being written to the area
of the disc.

34.  The method of claim 15, wherein the disc is a write-once
storage medium having a property which prevents, after the data is
30 recorded on an area of the disc, new data from being written to the area
of the disc.
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first defective area and conprising first tenporary

defect information regarding the first defective area
wa@pa4asesepy of the first tenporary defect 15 PCT/KR2003/001931

i nformation that consists of the first tenporary

defect information, wherein the nmanagenent area is

accessed by the recording and/or reproducing

apparatus to perform defect managenent. 37. The

storage nedi um of claim 36, wherein: 20 the user data

area furt ri ses second defective area, he
managemsnggar ed "Rl P%@ﬂn%ﬂéﬁor ErodueiBg ARPar @Wﬁd—’rfzﬂ%)m 24,

def e%erém%énaﬁécqe ANAR-GRE &%P&ggg{égndrﬂ Hd¥h a(fﬁ?)?&?erg{ which

defective area and conprising s t enmpor
| nf opravents aftegdneldatp ishrecardedrah adefea df the dlse,anamdiaaa from

opy,of the seodterrp ry.defect information 25
t?}at b‘é'(S‘lQSlgtlt%n%? ?é)(c%c'iﬁ YSGmorary def ect

information. 38. The storage medi um of claim 37,
wherei n: the second tenporary defect information
conpri ses3bhe Aistetagetroagivinufor whef with ai retordimg and/cand

info egardi.n he .second .30 defectjve area,
AR Ty A MR e e I et
t enpor ar y adgfeeeitd Sfc?f iABiHieR uderdatzot rbf6idedethe user data
information regardi ng t he second defective area. 39.
e

The 3taH eQEPHBIADehiinst defestive assa;fand her conprising a

5 def ect r data are
and whi chgqﬁnc i@j‘ﬂén%@a %%letbabqﬁ%&,sgfgggae@@&and whic
i nf omehtdess firkd terhperaty defds infefhatid P bred @d)l’%s'i&)ndmg to the
wherein the managenent area further conprises first

t enpbiishpgfative arcaand gonemTisingfiest mp@raryld@f%nte@formatnon

ot of R g e et iecteiarebHRCS BOby SPURE et igmperasy feect
e naipéonemdtiomthat oensists d‘febalﬁchtnenipbm?/fdeféét ihforpatiany

def ect |nf rma,tlon and a co of the first tenporar
def ect rihe Manasema t&ﬁe@ I*?a?CQQﬁﬁ@F@%ystthrePﬁ

fi rSén&/%FP@ﬁr%HMciﬂSfe?pcﬂaratﬂ@%%%%% dé?éemahégame%?.

37.  The storage medium of claim 36, wherein:
20 the user data area further comprises a second defective area,
the management area further comprises a second temporary
defect information area corresponding to the second defective area and
comprising second temporary defect information regarding the second
defective area and a copy of the second temporary defect information

25 that consists of the second temporary defect information.

38. The storage medium of claim 37, wherein:
the second temporary defect information comprises the first
temporary defect information and information regarding the second
30 defective area, and
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41. The storage nedi um of claim 40, wherein: the first

tenporary defect nmanagenent information conprises a
wW@oianasset 0 a position of the first tenporary PEf/E&R2003/001931

information, and the first tenporary defect

i nformati on conprises a pointer to a 20 position of

the first tenporary defect. 42. The storage nedi um of

claimd4l, further conprising a spare area other than

t he user thetfirshtesapemdy défechinformpatiocsedods nst include information

repl acenent data replacing a portion of the user data
recoﬁ‘e@@g&r‘ﬂ tﬁ?\@e???‘gfje%t'gﬁﬁé%f'i ve area, wherein the
first tenporary defect information further conprises a

pointer to a position of the first replacement data.
43. The s89%r agéhenstirage ohediten ofi claim &8 efusither chendrisirng a

30 t ary defect managenent i.nformati,on further,.
ol SerRE! Bihagapidy 2072 SR Ty L (Reiatd herd sodihicn
and ipgluaddrtRe $eebnd@ térApbrapP HbfeHl ifbrrhAgoniser 35 WO
2004/ 036561 PCT/ KR2003/ 001931 data to be recorded

prior to recording of the first tenporary defect

i nf ' 44,. Th ) di. f
e ey ShAS 3B iy S 3y FEF B anagerment
Wi t gre@faethet 66 m@eiss® diflsh teaioraryed efeepeiahugdhic® information
prevents, after the data is recorded on an area of the

i scareqeserergPeneingnto theifingf tamporaty defeetiafarmediopfarepand
t ' t ' i t .
L0t 2B I P A ARy bring the

st orfrgetemplorany defaet irfomgation aisea abplyaofahe dirstiemipotdry defect
user data is recorded in blocks, the user data area

conpMREREgMeNt iNfeimatignsthat gensists-of thadirat terpasamdaiect
ar eam%ﬁ?énfe'ﬁ?fhf&ﬁﬁa r data area and which includes
st e

a fir enpor ary ect information area
worresponding to the is first defective area and

conprising, fir t orary defect infornatiagn
Fegar di ng?lhe 117 SIOTEEF 849148 ahaam ¢BorBotyN he
r ecor di ngiantsPlempstRh et haRBEBRRNY hibnBESH oMbrises a
def ect nmanagenent,
pointer to a position of the first temporary defect information, and
the first temporary defect information comprises a pointer to a

20  position of the first temporary defect.

42.  The storage medium of claim 41, further comprising a
spare area other than the user data area and which comprises first
replacement data replacing a portion of the user data recorded in the first

25  defective area,
wherein the first temporary defect information further comprises a

pointer to a position of the first replacement data.
43.  The storage medium of claim 42, wherein the first

30 temporary defect management information further includes an address of

the first replacement data, and an address of a last portion of the user
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wherein the first tenporary defect information
conprises first state information which

waledormsesnt | at es bet ween and i ndi cat es whet her PEEFKR2008/001931
20 defective area is a first block type conmprising a
first nunber of the blocks or a second bl ock type
consisting of less than the first nunber of the
bl ocks. 46. The storage nedi um of claim45, wherein
t he datndgdaeemcordds prieriofrecotuéng obinerfirsetenfiporaty defect
ten‘porarégdef ct. managenent information conprising a

poi NTEPAPEMENh BUPEAIOTht the first tenporary def ect
information, and the first tenporary defect

information further conprises a pointer to a position
of the fi44t tEhpsiaage deddiom of3daizs3f\Ovhomin tss5®tage

PCT/ KR2003/ 001931 47. ,Th t or,. di f cl ai 46,
Fur t MBALE 3 U orise oG ThedBaT having aprobeEt Judh
dat apraientsa BfteMHeCiate Q8 PEATEEd Ot ardLHH tﬂé%??é!tnéj\ﬁgéta from

replacing a portion of the user data recorded int

f i r skeing&frifien tpdharasaa obthehetosage medidmr st t enporary
defect information further conprises a pointer to a
position of the first replacenent data. 48. The

storage n#8li unhetorabeinedivdm foheseiwith &eeddrtifig and/or
tenporary defect nmanagenent information further

1onc| TeRERAUGING aaPRBEUD the Stprage Medidm ¢appEsiBgent dat a,

and an a ' . .

o ocor dbySErasa dteh Tl bidthath i REdaE LRI e user
def eddta areaege®iding afistitféctive #48a; ah¢ st or age medi um

of claim48, wherein: 15 the user data area further

conpri ses? Q‘Wr&@* e Oiher thpedhe yppkdatarairatans which
seconquBes FLfSFeMh Shan) BreE GRS ol RifeERRlg B Ine
15s erfirdadefecthos arkedand comprisingdirgt thehpmbry defeat fdormation
regarding the first defective area usable by the recording and/or
reproducing apparatus to perform defect management,
wherein the first temporary defect information comprises first state
information which differentiates between and indicates whether the first
20 defective area is a first block type comprising a first number of the blocks
or a second block type consisting of less than the first number of the

blocks.

46.  The storage medium of claim 45, wherein the management
25 area further comprises first temporary defect management information
comprising a pointer to a position of the first temporary defect
information, and
the first temporary defect information further comprises a pointer
to a position of the first temporary defect.
30
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20 the managenent area further conprises a second
tenporary defect information area corresponding to

wo b@4maesend defective area and conpri si ng secPOTKR2003/001931
tenporary defect information regarding the second
defective area and second tenporary defect nmanagenent
informati on regarding the second tenporary defect
i nformati on, and 25 the second tenporary defect
i nf or mat i 4A. cofrpeistemgemediunsof claEmgdér Anthetebenrising a

i 1 1 SRR AR A ol RN et AR B RBIRoRdses frst

SecopdplsRiRsht yRadeBRicinga E?ﬁiofni dtheusRE d%{aof(%: Phed @ﬁthe first

secon tépe bl ock, a point to the secon ectl
ar eaglefggtiveapea.nter to the second repl acenent data. 30

37 WO 2004/ 036561 BCT/ KR2003/ 001931 . 50. ..Th ]
Ll o of WDBTEIR e firshtSRBPRTY Rigtett infonDatipn furher doitprises a

i nf opomMtdrad d Sosiien 6f tHe st idptacdniont ddtack and the
second type block, and the second state information

is the other one of the first type block and the

second ty bl . ...The storage di um.of, cl.ai.m

seoond VB8 O 96K syt AR hPHARE 7o AR S

st orwmpdre? dsfickriahgamyr@ REbEiatdh flHha?i®M8AES an address of
after the data is recorded on an area of the storage

Hedi g firshi@planaraentdainbanhgnaddressot @ last @odiamobthe user
h i . . i
encoiad G FEESII oot S Tec OB b e B Bkl

a nemaadgememairdgimation.def ect in a storage nedi um
performed by a conputer, the nethod conprising:
transferring user data with respect to a user data

area of the 15Tﬁét%f(gg§e'ﬁ%jditfm oftgf?ln?ﬁg,rwﬂghqnzar ea

conprising a firs ective area Wt respect to
whi ch a fthestsepalata areafurthee corerisdataaseconidr dafetive aba
trans

{1 1 RBbHarEfediS! 4FECERA a2 w {h respect To &

spare ar epepdrdared Arfiits BRPH¥EsUBhd replacement data
replacing a portion of the user data recorded in the second defective
area,

20 the management area further comprises a second temporary
defect information area corresponding to the second defective area and
comprising second temporary defect information regarding the second
defective area and second temporary defect management information
regarding the second temporary defect information, and

25 the second temporary defect information comprises the first
temporary defect information, second state information which
differentiates between and indicates whether the second defective area
is the first type block or the second type block, a pointer to the second
defective area, and a pointer to the second replacement data.

30
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than the user data area; and 20 transferring first
managenent information with respect to a nanagenent
w@re@a/0afset he st orage nedi um so as to manage thEPCT/E®2003/001931
data and the first replacenent data, the first
managenent information conprising an address of the
first replacenent data and an address of a | ast
portion of the user data to be recorded on the storage
medi um pr50r 2%hestanmgatmediunf oitdflﬁimg F9$Whgpé1ﬁ®|®?ﬁﬁltt state
inforpation. 53. The conputer readabl e nmedi um of claim
52, rationt i oneroTine Tireliyge Rk andt hienacons type ik, and
CONPfHeS&Sonl! 8 .iﬁﬁfrﬁ%tﬁlphq% '8 ?%n%%mﬁézilrg’cq ge block and
pointer to the tirst defective 0 area and a %0|n er
to tthe secosd typpbiomdoent data, and 38 WO 2004/ 036561
PCT/ KR2003/ 001931 first defect managenent infornmation
nprising a pointer to the first defect infornmation,

the addresgg, of Th@%tdrﬁ?étrﬁé’cﬁihtr%‘f Qbint B8, Wﬁéfeéﬁgi@stpﬁgﬁéi

the address of the fi repl acenent dat a.
conpinedium ésd avite-aneei siotagle medium Bayinglepwipertyiihiche
not .to be finalized

b1 anBrgelRngHBhIe ftedt Paaiabt R Bteuptiestorage medium,

CONMPA& Afatd FroRPbeing st '® thie siba JTRRASRITBGE medium.
information with respect to a tenporary defect

Hanagenent area, 10 if the storage nmediumis to be

finalizedgz,the,transferrin he first nagement .

i nformati %% coﬁﬁpﬁ@“ﬁ% 1% ! %PLGr fr“ieﬂb‘"i‘ ﬁé}cgg?@?" Ith processing
nanagetredtions for ahpRIMENTING 4 dtesd et mdrghdigidetdct in a storage
managenent area, and the defect nanagenent area is

ot heMedidmn PerHermeayracgmpstascthe mathageeamprisinga. 15
-55. The c j f. cl ai rein:
The vas, “TATSRd SURLE RRUER ol A e S
isnf ostordgeometiiurh hible WseMiats aresst@hprising @r fivgt defective area with
indicating and differentjati nﬁ between a first bl ock
t ypeegRackiosuhigh @ first portion of the user data is transferred;
transferring first replacement data comprising the first portion of
the user data with respect to a spare area of the storage medium other
than the user data area; and
20 transferring first management information with respect to a
management area of the storage medium so as to manage the user data
and the first replacement data, the first management information
comprising an address of the first replacement data and an address of a
last portion of the user data to be recorded on the storage medium prior

25 to creation of the first management information.

53.  The computer readable medium of claim 52, wherein the
first management information further comprises:
first defect information comprising a pointer to the first defective

30 area and a pointer to the first replacement data, and
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20 bl ock type, and the transferring the first
managenent information further conprises, if the

W@ t@i®3dsaf or mati on i ndi cates the first bl ock tBREEKR2003/001931
determining that the first defective area conprises a
first nunber of 25 continuous bl ocks, and if the
state information indicates the second bl ock type,
determining that the first defective area consists of

a second firstilefectimardgerhentinformation|cesspridieg atgttnter to the
first nun‘?er ,off bl gcks, 30 56. The conputer readable
medi [t §ETe4t difRrHationybe @ddressof thedasirariion gf threuser data,

fi : puting . f .
30 w00 RS R R IR PEB T AR ot % erpor ary
management area the first managenment information and

ot “tho 71 8t rdha SORTHC FGIERiR MSgurS ab plires, winerar:
conput er [eREaRIr8gEBIHIMOE rot & Hbffi%ali%’tﬁgﬁé@r ferring the

storage nediumis a write-once storage nedi Um having-a
pr opfirst ynatdgementriefoemation abmprisehdramaferring the icstded

on an area of .t st orage, nedi u new data fr bei ng
o ¢ Mtaganans iiPuafet s Teurdue AlethieiadtBat A

r eCORfinagenitdit @red,epr oduci ng apparatus for use with a
st orage nmedi um having a user data area, a tenporar

Hefect nidkg siasage smediumda do hediratizedirtba tanséerringdhe first

oi e gE TP RSPl df so@RARRS VAR &R I B anagsment

t he ugermatRirwith fesic to heféstehaf@iemaentareaOBRE! Si Ng
a first defective area; and a controller that

det er ni nethesdefaghimeappemesit aremisgithenbanstbe teaperanrdefect

and using a first address and a second
addrég@agggkﬁg%hggols the pickup unit to transfer the

user data with respect to the user data area, 20

transfer first_yreplacenent data with respect to the
spar e 55.  The computer readable medium of claim 52, wherein:

the user data is recorded in blocks,
the first defect information further comprises state information
indicating and differentiating between a first block type and a second
20 block type, and
the transferring the first management information further
comprises,
if the state information indicates the first block type,
determining that the first defective area comprises a first number of
25  continuous blocks, and
if the state information indicates the second block type,
determining that the first defective area consists of a second number of

blocks which is less than the first number of blocks.

30 56.  The computer readable medium of claim 52, wherein the

transferring the first management information comprises recording in a
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area, the first replacenent data conprising a portion

of the user data that was recorded in the first
waledoaosdsee area, and transfer first nanagenent PCT/KR2003/001931

information with respect to the nanagenent area, the

first managenent information being used by the 25

controller to manage the user data and the first

repl acenent data and conprising the first address

c onpfist tergpananadnegs ment tinea the Bitst maraigeceereihfodiaadion and

and the secqnd_address conmpri sing.an address of a.
| ast@S8PY iogﬂﬂeo?'rsg ﬂ@ﬂ?g@m%ﬁﬂrﬁfr@gw Faegsting O?th first
user AR ; creation of the first defect
i nf OT%@??gﬁe% R 04/ 036501 PCT/ KR2005 001631

59. The recordi ng and/ or reproduci ng apparatus of
claim58, ._wherein the first nagenent i nf orymtion .

furt her  cafpr i S8 CoMALLer rgarablE mRAkITal PRI IRtpiaghe

a poitdtRie fediUif i hritedRicedtbrNRe rﬁéé@_n@ﬂgviﬁg@bfﬁﬁéﬁy which

to the first replacenent data, and 5 first defec _
mana@events, afeo ataris cegpded ong@raarss oftthe storageemedium,

i ' i dd he |
por tn9 G682 1Rl bElB el 1 UR PR i PloceBE e
first replacement data. 60. The recordi ng and/or

reproduci ng apparatus of claim58, 1o wherein: if the
Kt or age i unfirecerding andier reniaducied appheatys fior usa with a

ranagBrs MERIBh RV ReH Lber data fE3: & o Blrarkigblsa,

def eglanagomgatarda, angca spaich@reamitageantthaneer data &RR, the
storage nediumis to be finalized, the controller

cont RN AUFCOMBrgNGkup unit to transfer the first
rranagerren% pi&hgrdﬁt[?%gtr%é@ d ﬁéé’re&étatvﬂtﬁ"resg%[:ﬁ@ the. user data

r
managenent " are managenent area, an defect

rsanagreaetie aseraddta apéd eomiphisingt 4 first elepautive)ardef god
managenent area, 20 61. The recording and/or
r epr oduci d§oapRlardhakdetermingsAansavailafirpartion of the user data

area and the spare area using a first address and a second address and
controls the pickup unit to
transfer the user data with respect to the user data area,
20 transfer first replacement data with respect to the spare
area, the first replacement data comprising a portion of the user data that
was recorded in the first defective area, and
transfer first management information with respect to the
management area, the first management information being used by the
25 controller to manage the user data and the first replacement data and
comprising the first address comprising an address of the first
replacement data and the second address comprising an address of a
last portion of the user data to be recorded in the user data area prior to
creation of the first defect information.
30
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the user data is recorded in blocks, the first defect
information further conprises state information

w0 paitoatssng and differentiating between a firsPChK&ed3/001931
type and a second 25 block type, and the controller
further, if the state information indicates the first
bl ock type, determnes that the first defective area
conprises a first nunber of continuous bl ocks, and 41
WO 2004/033561'ﬁﬁﬂkmﬂﬁﬁogkmﬂkﬂabm@duddgmppameSofdaM15&
i nforpation s the

d bl k.t ..
det erti HES! iihﬁg% wag?\@p?g'llengg} O@Wwoﬁr@ﬁggmr@@g of a
second nurpset detbct lhf&ﬁﬁloWo%'i‘pﬂrsﬁréé? § éﬂg?gbr teridst Bsfective

nunber of bl ocks. . The recor /
r epr 6 iang appiaterttashefirsiraplacesent vats, @ind t he

ntroIIe u controls. t cku uni.t. to
|Cn a fi rstf"éft‘ierﬁg‘étrfaﬁva%w&a%l?g?{{ﬁ%{ Q"HQ“?IPQQ pom?er% the
manadigsteddfestihorimitioANthansddress 6Pihé7Ifan BSrtlUnro?tthe user data,
managenent information consisting of the first

nmanag@edhe aderesset therfirst replaementalatacor di ng and/ or
reproducing apparatus of claimb58, wherein the
storage nediumis a wite-once storage nedi um having a

property i ch Tireeneeotding ahtifsr repediiding aSpdra Ry skdaifi 58,
an arv@?? of the storage nedium new data from being

WPi t 1P t he area of the storage is nmedium 42
if the storage medium is not to be finalized, the controller controls

the pickup unit to transfer the first management information with respect
to a temporary defect management area of the management area,
if the storage medium is to be finalized, the controller controls the
15 pickup unit to transfer the first management information with respect to a
defect management area of the management area, and

the defect management area is other than the temporary defect
management area.

20 61.  The recording and/or reproducing apparatus of claim 58,
wherein:

the user data is recorded in blocks,
the first defect information further comprises state information

indicating and differentiating between a first block type and a second
25  block type, and

the controller further,
if the state information indicates the first block type,
determines that the first defective area comprises a first number of
continuous blocks, and
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if the state information indicates the second block type,
determines that the first defective area consists of a second number of

blocks which is less than the first number of blocks.

62. The recording and/or reproducing apparatus of claim 58,
wherein the controller further controls the pickup unit to record in a first
temporary management area the first management information and a
copy of the first management information consisting of the first

management information.

63. The recording and/or reproducing apparatus of claim 58,
wherein the storage medium is a write-once storage medium having a
property which prevents, after the data is recorded on an area of the
storage medium, new data from being written to the area of the storage

medium.

42



