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[16] FIGS. 10A and 10B are reference diagrams illustrating a consecutive defect block

having a replacement and a consecutive defect block having no replacement avording
to an embodiment of the present invention.

[17] FIG. 11A is a structural diagram of data of a DL #k illustrated in FIG. 10B.

[18] FIG. 11B is a structural diagram of data of a DL #k illustrated in FIG. 10B, further
including information on the number of consecutive defect list entries.

[19] FIG. 11C is a structural diagram of data of a DL #k illustrated in FIG. 11B, further

including information on the number of consecutive defect list entries having re-
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present invention. Best Mdde [21] According to an
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The information regarding the defect may include a defect list entry comprising
location information regarding the defective block, location information regarding the
replacement block, and state information regarding the defect.

The state information may include replacement state information showing whether
the defective block is replaced, and consecutive defect information showing whether

the defective black is a consecutive defective block.



showi ng that the defective block is replaced. [31] The
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list entries having replacenent state information
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According to another aspect of the present invention, .
an apenaforvation regarding/the defecsduayefuttherindpdaiinformation regarding a

o oSGl BEAHG ERARE has, Rolborhi Yt i diion
f r showtiethaethe defecaneblackcism¢plaed.i ng unit, wherein the

cont r,Ql i uni t assi t he dium an .SA/.DL area .

" wiknerin B atn BB e Ml itk ofla orpaioR fegarding a
defnanbdr\of cbilsective defietidist eateibebivihgrepladGAent dateinfurfation

and infornation.re ding the defect is recorded, and
cog’("iwdﬁl%thlahé‘e\ﬂ\efeﬂlﬁega‘?rﬂf‘é‘a‘g inﬂbreaﬁﬁd?t o record the

i nf orA@irimg té @thel RPect BELtHPh&eht inVtitioh, s0diphtatiRto record/
consecutive defect |1st entries corresponding to

i n¥epFadies ¢t pre gk PRiicAlFeonadiag medige aanaRrises a B g eadingsunit to

| og&td BB YaQlontthemdditm Slatad &k ¥@ea frdin tRemefblartf £&ntrolling unit,
[ 33] According to another aspect of the present

| nveereinghe contipdlingonitarssigs o the mediven g B4k Arpadiarvehigna re-

an i

B AR AP AL b b e,

r epidainéormatien expriding the defect is recordedr andavntrels g, watimp/reading unit

P D A By A b 00 BRI bRl detct

i némariesdorespandiygrtdiinfgrmdtndegading dafectsHomatedn oasscutive locations
[ ntries corresponding to

contstflcut [ \éiﬁt def ect .| i st ﬁ
i nPoPREPT SRt G PG %% | ocated in consecutive
| ocatA@sidingfto bhdtherss8pect af the pi@ant ihvertiof, SietBlod @F &a8cording/re-

[34] .According to another. aspect of the present .

i nBlJQﬂw lats wg%o?@ﬁﬁwﬁla% glediizn FRTEEs BisteREiedo the medium an
OPSAMN. aftaSin volticH 4 ReplaBerBEHTBULER to RIpREE amefebtiveB1bdkah adker data
apparatus to performa defect managenent nethod, o

!
r etisf.cind gnfpepatiom regading s defesh carrespondingto the defegtiveilocknis
defeesitied, ah8 réBRANER forklAf ol Rle8fdin B ASRRE WhidkRbRPHses

i ncluding assigning to the mediuman SA/DL area, In
whicakectivedefeet diveentrie coarspondingip infermativafregarding dpfeetsocated

hay (Bgse@ut%fls&i '%ll#srbfqhéjﬁs%{' d&gta?egafnecﬁe Sﬁtﬁﬁlé ia([;gaor mation

regarding the ect correspon fng to efective

bl oclAdwdingdoaukthicr aspett pEthepaésant invendionstherens peyaded iangpmputer-
t he fect i Ch conprises consecuytiyv efect lis

ertA B ik AT il GBER Ih i b b lpegform o

| odefecdnanageners aaathod/ef e@medihg/eapsoditing detawaen opéitah disc on which

ar in the S rea. Mode for |l nvention [35] .
R s e O S mAap e fod 1 e aiidning to the
\i/h nﬁeﬁmmem szlxlmL tuleg, if (rjvﬂﬁcﬂn_ g rﬁbrzWeﬁﬁﬁﬂt blck _&xtag’mbee@ deéfective block

ch ar .ustrat i n the, acconpanyi ngdr awi ngs, )
whéd'eltgh? ﬁ?fﬁ%t p éf“é?r&%ﬁ*’ea‘ﬁ%ﬁ@ Qrpat é‘rrggaégif'ﬁ th ‘?“%%Ct corresponding
el QR tsfebtiVeBIERAY FecorliBE, MORAGIIIR N inFortl8idR $&gatdiRg the defect,
bel ow to explain the present invention by referring to

t hwhich gerppidses paspufivesdefect list gntes exrespepgingniodriogmafiqryregarding
r EGGEds REAECH BRWCHRR 1B8EHOROrARENHHAT adfh the SA/DL area.

Mode for Invention

Reference will now be made in detail to the embodiments of the present invention,
examples of which are illustrated in the acompanying drawings, wherein like

reference numerals refer to the like elements throughout. The embodiments are



enbodi nent of the present invention. [37] Referring to
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b ofnt SpBQL G Qufiied FoByhe FaRiad ARt 2 15S S K ik, senas

t hbdillated dagssbbdined o Al RBlsigRalsie tNeODSE G0] Mritkchddrdriiecontrol
S e ShAeg o e sigts Trrservanit Te DRGS0 Eontodulates the

COoffoli@ateld detal 408 pefBFRAFBCE epidr &irrédibR on tHedeticHufiied data. The servo
controller 10 controls the servo 50 to read data from

t heD peseeqniilsihe pekymaftaraecsiving beth grsgevg. signakfrom the RF AMP 40,
St 4 ifnbrBerthadd n@Rkdar o Bhi6l @&rﬂe@?xﬂ@fr@ﬁttﬁe ?fs?em controller

managed accordi ngt o anenbodi nent o presen

! nl& h‘e(h!qstj I§F 2@ sengls Kl@tag_eceﬂwg]frqm the I}\&R] &@ gml;n thost 3. For controlling
| nfiQ rr%@'hglgﬁoﬂ M&ta, & %rspe%j oRBrolIBE1 PRLrER thdies¥o 50 to read data

accor ai
from the location where the data is recorded.

A strueture of an optical disc on which defects are managed acording to an



enbodi nent of to the present invention includes a disc
definition structure (DDS), recordi ng managenent data

w@ RMB)e6vand a defect list (DLY A di sc managenePCT/KR2@4/003460

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(DVMA) on which DM is recorded includes a tenporary
di sc managenent area (TDMA) to record tenporary DM
when the disc is recorded, and a finalized disc

maerabedimant efitheprermiyveniiorn sasfallovisnal i zed DM . [ 46]

o, T A B o M PRL e Sy

r eernboﬂlmgnmfﬂh the] ptédenilineeidiof inclodescedisd defabtiamnstructure (DDS),

ol RN B rstion ey KR a6 BEEF Y by b sCpaaegment area

defdiiA) of ouhichi DM isttetoaddd iaclkidésecenpethry disa nthhgenfdnt area

isr corded ocation informati regarding, a.
POV oty v A st s F%@&i%ﬂi palied disc
thﬁlaﬂgehﬁmfﬁ@@(m kfeadrd Fmalized ONMIRL | ON that can be
used to replace data in the SA/DL area or to update

t he Oihe TPM4veirerding the tagperary  RMInGipdasiadpDy jagga to record a
WaB DRHIERMD, §h5 DEhrdhid Bo@inpd ised. and write

protect information to protect writing. [48] The RMD,

vvhl ctT hePDH insludgs i@quegﬁmaw Teaardiieny sreg by whigh a re-
e‘ﬂt_{ﬁ r&ﬁ&ﬂ%easdé?e&ﬁ@ ‘Bk{él@ Whefi S éiéfé%ﬂge aga Blofk

eac zorie sequenti recor
b| teqerded inovlaty aes, ad IDL veatlegerdedh dacktem ldﬁlrmah@gmgdndng a DDS/

e L e s T U
ar fommation thiat e btamsecbmepiactehhtd]a?ohaﬁdllmh areRlddto umlate the DL, a
| ead- out.. ar. ea

o1 B REe, o R Br e Be Heo 2oRnieded inds being ysed. and

ar waegsotecinforiradion tmprafeeawntthgidl e area, or |ead-out

area ou ordi.ng | ayer disc.. The DDS/

ar ea %ﬂ}ﬁ ﬁ#ﬁesd ydgmasio iﬁ&?ﬁ%mﬁaﬂm atsrf‘é%rqe%n the disc,
Or FRMudEORLADKE BRATI8Ss §H1ﬁv1ﬁg1 fHe&kat®bf K615 RLAUNG uwgaiu@ﬁml recording
accordln to the intention of a drive producer or a

usBedeyiad atbifagisiewing 3s bt valye wbetherdatayegarding gpchyrecording unit
di Sfeck &ﬁmseM%Q i YRodtBEEorditk forG@andsin FRERAMEH0@) t he

disc, or the user wants to maintain the current state

of t ﬂ&led?ES/RMDI@m o atehdp regorddhe DShand the RMInig agreeged in a
th '
Ralli Gred Bl; ¥all % &g% gwf %’ﬁg@?? fcﬁ%@%ﬂgé&, #ahé 42 19HSARMD area

discis pertorne c nmanagenent

| nfsetmaagedan ailead-mowead arlddln ardagoBMAout[Bdd inA degbleareading layer
%L, qﬁgSIflﬁ;IDaaretaenslg Be alij(%atltee& I J ha?‘t 0 e} &a'im el ?ﬁ:grrdeli 89ncrease

povver Fom anong varl Bug® Fetordl ngp onet S accara™

Wr thta muﬁﬂ)eﬁﬁfqgjsablealpdathh axordingg ad tlﬁ:snmnnm off andyiive prbdu:er or a user

t egi es. a structural diagram
ofW e%ﬁ’ﬁéﬁsg ? ﬁig‘lrltg?'éﬁe% éﬁ Caccordi ngt o an
e rté OWmEﬁz fio Iﬂ(ﬁretdhﬁ cplli Be& Rfbrded bﬂ fHe disy, 61&315 uE&fv@rnts togndiftain the
F ea is rds ut er
ci FETERE St ?31 Sq yidh QHt gecord ﬁ’gu @tean gser ¢ fisg only for re-
t opRtaEng B MRk fondr aldig 19 befernddatl Ha fidaR/eddlidcSmanagement
information is recorded in the FDMA.

A PCA area is arranged for a test to detect the optimum recording power from
among various recording powers acording to write strategies and the variables
acording to the write strategies.

FIG. 2 is a structural diagram of a single recording layer disc acording to an

embodiment of the present invention.



forned between the | ead-out area and | ead-in area.
[54] The lead-in area includes a PCA #0, FDVA # 1,

wWO-DiB0e241 and DDS/ RMD area #08 The data ar ea i PCT/HE2604803460

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

user area, SA/DL area #0, and SA/DL area #1. The

| eadout area includes a PCA #1, FDVA #3, FDVA #4, and

DDS/ RVMD area #1. [55] FIG 3 is a structural diagram

of a Rederbng to o 2da hegdtoay anea o formed tosraddsithe patengircumference of
SRR Bl R8O EREI G ENSRL Ly o LAY {00k
#0fcamed betweron) gt lead-outareacandrletidrin areyer LO, while a

Suc. dFedraanye Pt FoArReFB i R A R FERTRMD ara

[ 5#). The dah@rézaineludéﬂ udeh arch eSAADINareh ¢6, aIﬂCSAJ'ﬁXESarea #LCAhe lead-

bt aonclaes SC AR HE DR 3tk e ca sk Vi e
m ddIRGa3 Ra dRctui disgRim 8na Hoi¥le tedor ﬂvlals%raﬁﬁrcﬁfr?g to an

FDVA #4, and PCA #1. On the other hand, 1n the |ayer
L| empeimentpfithe pregant inVentio:| udes an FDVA #3, DDS/ RVD

ar ea Referrin M FIEH 3, ﬁﬂa‘adP ﬁ:ﬁreﬁsdata-lr agﬁtﬁid%ﬁale%réa #0 are arranged in
i ncl udes an SA/ DL area and user area

I eenp goardiagdayer hO) whidesa gnqhtl;a\ajpg #1 pfgtmarea #1’[@/1%13@@% are i
%Fe?i Gyaihedtlin tﬁé@heﬁ%ﬁ&ﬂ éafLﬂ:' GS. 2 and 3, when

OoCcurs in e user a replacenent bl ock
r e pl do ﬂmglawrdé} é@tlﬁadelntﬂrwlndudesr aaEGAd% FDMA Ha, BRSIRMD area #0,

BhODI 4 fﬂé ol %84 fgig{udé’é‘ 0 ﬁ}eﬂsffu%gfgﬁ Gha uddiGrea #0. The middle

| n ormati on ‘on
i nfrea HA inocbudes agEDMAgBt DBOSRVEY dricw ¢2 HToMA, #4, a0d PCA¥# 1. On the

OB DERRPE fInd MR EReR T TP sl FOMAR. PPE/RMD arca

4 #3 FDMNr#4G ld BCAGH3R gha datafarcdat18n6lbd@&ranSN /DL &e£#A1 and user area

[ oBF Teeh o groneinge a4 . EIFREHEISIS RS R AR ng FoMA

DL##O repl acenent bl ock #1 ... replacenent block #k,
DL #1, replacenent bl ock #k .. and DL #m [61] The
DL #@\s shepann FIGS 2¢ad 3¢ when gﬂeﬁeﬁweﬁ inghe uyes areat 3 isRlaggment

a ﬂ%@&blmhé‘ § 'dHfi%ﬁvé Block! i ?édoﬁﬁh '119fhe' SK/@L%EA ﬂﬂn%ﬁ{vﬁﬁ] in-

|'acement bl ocks, fromthe repl acenment )
#k ormpliercomthedlefest (Thednfiormation an therdefeet m@lpd@q lpgation urf@ﬂmatlon

# . .

e she QEBRAALK AR ibforhiforepdiling HereDhuditiont block,
d edrekinformatip tdgardingareansecutivé ée;fmtve block # 1 to #k,

and rega d| n cenent Ioc the repl acenme

o oo 187 R b R BRERRILE B2 BKe SR, b8 L8RS T adiment
#Koftﬁehépemmvehﬁmks fromthe repl acenent bl ock #k+l

o R 08, o B R T D SO E b ko1, ..

ar eplacénhént bR #RADN @1 | replcdrhént Block #k+1,63hnd DLI#N.S

:n;g grelgh .@‘ g& ];lgt(r:lt%lbljtsla &efecmstﬁﬂcl{lclillglg ll'lrgfgfc’m.'slltlrz)fnoornne}a elfgcrg includes ini-
tialization information.

Replacement blocks, from the replacement block #1 to #k replacing defective
blocks from the defective block #1 to #k, are located next to the DL #0. The DL #1,
which is a defect list including information regarding defective blocks from the
defective block #1 to #k, and regarding replacement blocks from the replacement
block #1 to #k, is recorded next to replacement block #K. Replacement blacks from
the replacement block #k+1 to #m, replacing defect blocks from the defect block #k+1



according to an enbodi rent of the present invention,
is recorded in the SA/DL area, in which a replacenent

wWhb@skodepl aci ng a defective block is al so | ocCBEBEER2004/003460

[63]

[64]
[65]

[66]

[67]

[68]

[69]

[70]
[71]

[72]

[73]

[74]

[75]

That is, the defect list and the replacenent block are
| ocated in one area instead of a separate area. [64]
FIG 5 is a detailed structural diagramof data of DL
#i toi #nh,regarding dlefastsfu@ring inftibiiseRereay are fagatedndit @ the DIa#1.

count i3 aphf R WL infok ool dorer
1 ?ﬁ@dlngmdalﬂ:mlgoﬂlmy:?#’if tﬁﬁﬁrdesdgrﬁ @rjveditien, (Iijll;erxdded infthe SAZDD area, in
| WRER R ek Pl SR TR o 16 Tt Tl e

bedﬁaa&lsaardiahe Cdpldcemtant&ﬂd:karé lﬁﬁittﬁﬁﬁmhe tardalinstéadaofa separate area.

Lﬁﬁgﬁﬂeﬁﬁgﬁe@ gf@ﬁ dagraLgl tcl?%% H%ﬁtéat i fG. 4.

updatRef&ang tEFIR Soa D4. # 200 |11‘1tﬂudi=,l§ QDI ﬁlehﬁﬁeﬂ@l@% W¥date counter
updates of a defect |ist e numnber

P32 S oo o Dk 30, DR b O 200 e ey 82820
the @ﬁxfew ideh@fier 11809kfefd® a@l-td&ﬁ?lrey llfal(ﬂ'tlr%@def&!t 1Sk That is, an

entry 250, is an entry aV|n i nformati on on a

d etdéemﬁer@@wpneg defectlat ﬂ&emﬂeéed b@ﬂa@ﬁ@@cﬂqfwt listeand ameplacement
e ”B MT%S kell kdtgléﬁl'é it dﬁndsA)ibLFLr?a gﬁo é?& gﬁ%ﬁnbgdlhrén?of the

et al struc ura I agram o entr
|Ip11§rsemtatveut1¢m FIG 5. [71] Referring to FIG 6, the

def ec%llev)%ﬁgﬁ)éoac%qug%a ?(Zf]s% n efsr%)% %ﬁ%‘h&%‘ﬁ%ﬂmes of a defect

reltacenent bl ock | ocation information 330. [72] The

?tegﬁ nf ar 16911 ]gﬂ 88&96? 23% tg% ﬁOéélg_“%{@’%ﬂ’ 9 Ql:,,%gmaugecf £%he defect

defigcti ve bI ock location information 320 represent S

I f di def ect
e are DIy BT pAEr DI BD ety e diioppation on a
NUAdTBE. Eiarﬂ;;l@@éﬁ%h!eﬁ@ 1044 in Th8e DI RES RO llhﬁfr@t‘éh in FIG. 6.

| ocation information 330 represents |ocatio

i nf ot ¢ it Jetailed giregural diagagrefdata ofi BE L@HFE #bllystgatedin FIG. 5.

t he %%!f&hn@&(?m %thewgiﬁbe#l m‘%&{i&eﬁ'sﬁ‘&é in?&alafibn 310, defective
unbe a replacenment block. [73 he state

i nblmhﬂmtl@n irfennatipn| 328 eandrreplacesrant klclskmtlennmfmnmrn 9.

311, '

0t or B SinforsiEh 810ks sharp dtormitin SRR ot iteBY @ cor-

r ewbw@na@LenuyeThaﬁe&mﬁue blmk Bn;allmepﬁoaaetmrs32meplt¢sentsalomtion
he use alrea

defn? |aYion T %archiﬁ%fl e@?tn{eabsloc(f( r%%)rra L on | e b ef arca, for example, the

is replace or
I espcas ant@emdﬂ“at defective bl CThewepladentnt black hmtmﬂ énfoemnaon 330

isre C and. a repl acenent block exists in.the
B o R ol 2B T Bofaracit bR et o the SADL
angtes, fbl?%laﬁ%ﬂémhﬁ pltysmlse&aerimﬂd 01y ofhlr?ﬂwhﬂlehhﬂ(rﬁA/ DL

ar ea. The cans tive defect information 3

repr e’@@ﬁf% WE‘EFH@PHSE@ udes, pepjaceraent stk wEQmagign é&l having a
enfehyth offi if) ah € InSSRNYS dSTBARIRfoHhhtch FISf B&¥ihY & léiﬂgﬁﬁdﬁsz bits.
and whether the DL entry is the begi nning or

the end
of t Hbe seplaemgnt siate mfompation 3| f repyesepys ay audefegtlve block, which

has aocurred in the user area, is replaced or not. That is, the information represents

whether a defective block in the user area is replaced, and a replacement block exists
in the SA/DL area, or the defective block is not replaced, and a replacement block does
not exist in the SA/DL area.

The consecutive defect information 312 represents whether the DL entry is a



consecutive DL entry. [76] The consecutive defective
bl ocks and consecutive defect |ist entry are descri bed

woemsioe@iter with reference t FIGS. 7 and 8. PGIKR2004/003460

[76]

[77]

[78]

[79]

Referring to FIG 7, (r) through (r) refer to units in
which a verify-after-wite operation is perforned. The
recordi ng apparatus records user data up to the

seembemtiye PLantiyt Which represents oonsecutiove tefestiveplotks ofndtleether the

S eﬁt‘ ?-lﬂy(lg ?heibg%l%éﬁigror 4R dé}{&%‘fifh V\@)ﬁg&ﬁﬁvet BE gﬂﬁ/ ?fathg’ DL entry is a

prope recor has oceurre
dedomsdcutiec Phrentrys det ect ed, the part is desi gnat ed as

PR T TR L N (T

aglaerema&wldﬂdfé‘renaéabm@sadcandead in the def ect # 1 in

t he DL are h art i ich the d recorded in

t he ig/fggpg;p ?Iq -55 &etgfﬂnﬁg(é] éegh t upds E‘a‘iv a é{enfgr ter-write

I eppcr@fInEs beﬂ*drme-ﬂh'lfﬂe réobi@inpepPheitul Ge@ﬂi%&fséﬂdh‘ﬁa ﬁ[ﬁﬁﬂhg Section @
user_ data up to the section r and then returns

t hand ther fe“BHF to the firy{ pag ©f fheoﬁerctm Wjip ofgden & chegk mli's@r%r the data is

WhioBeiy F&Srdg@&aa H&FeRHAR 8lhiYed. W&Q@&lv@ é)aﬁ i618dt6GL 4, it part is
occurred If a defective part is detecte part Is

dedusignated s aslefectivs ree. Tms, 3 defecid! | swhieh vethe dafectlve area, is

re n |
g egées?%n g:g Tlil aﬁ%%??&gﬁils t&gaﬂlg (%)ggsttﬂ@@aﬁ& I‘e(?gr%leh th the defect #1 in
r ethe ¢ rareas Tha part gewbich theddatsienardedhindbé defiectt ipagprded again

' S’1sQ:81‘ied‘[j e}eﬁ%ﬁ%‘ijelnirt] Q} t'ﬁ?ensﬁl%tr&gpdn(n% %%131‘%%5(11% q‘ﬁé hse? d?lﬁ glﬁ to the

does no sect Fermong
of seatio® @oardi then wpenato the fitkd paus op thedectiond? dn brder to check whether

<8P dalsaRe@BenY Eeoiab Bl Bict O oS af 4 et bt taBeted e

aspargiReldsighattdgs 4 defoctGi2nNTh P e4rdE way, d feptaeermérﬁwg @rrespbiding to

recordin par at u ecords a , cI
%ﬂﬁ%ﬁ?%ﬁ&g@a%rﬁ@ﬁn@ tg%?“&&‘f’% @%a g%fﬁct #§ ﬁ’o‘ el?qPE?fnent #3 are
OCgdterR6H. SidcB deRetiv®part {srmot Hoteéttd in the Bedtidf @A Bbfective area does
area. [79] During the recording operation #1, the

r eBSeHIshi) his\see®: ecor ds user data up to the section

(r) afed t@ﬁﬁmﬁf?&PSf"@reﬁxﬁ' n?%ptefa’ﬁ%ﬁ #0% pre@itel tﬂﬁeﬁ%&ﬁﬂﬁi@ and
(r) in order to check her the data is properly

r e¥artisieg uprto shegrerieen @r(a/:he@e@mrrmathfan&J t@éb@ttqn araeqosding of user

' Sd.'ﬂﬁ Efs%agg in M&%(Bﬂ[lh% bﬁeerglt?(ﬁi#lg G glggaﬂge It rg.ﬁ{g %i&gﬂls records

ar eDﬂf#]e mchah@m,fommmGn cegasbugidéfeet ¢1, #2, and #3 that occurred in the
OCCULT pfecdﬁegﬁﬂgﬂocks are designated as

defsc |ve % ot e recordlng devi ce agai n records

dat a Dwerimngrthe ckobndingupechtioa ¢l , thé recoctlingdhdevitkefremirdsiiser data up to the
the SA/ rea. Then rec n at us, rec

et BharkiyietrehES touby i B P epRBAB R Pt ref whetter
t hihefdiatasit propeily @efooi&& 0B & déﬂe@trha(s @cuiréd. af & ﬂéfe&tﬁveqﬁﬁﬁk detected,

octPRE 6 145690kt S4BANIeR In SEE WY, SO e 4 and 8 defct 5,

de@vﬁﬁh laMEd e dfeas hﬁV@aﬁ@ébﬁﬁ%le loX@irdd, consecutive blocks are designated
occurred, consecuti ve bl ocks are.de3|gnated as

detedafeciiave Blaskse The recarding daviregaingpmrdidata mgured in the defect #4
r e @8 dgl%Eta#f inGRe §§7bl Qfeae'l"ﬁjé%f ﬁfétrec%ﬁdn?%~I gpﬂaﬁlzﬁuéjl%tx?rﬁg user data

#7 1n th area. In the séction (r
detRtnt the éeqdam@ i andtberpretwras to the fisst part of the\ﬁ@cmle@ ig eeder to check

N0k hEdbSthe A8 ploB&iy EIABbE £8of0f HaD &l GO TR #6 and defoct

#7, which are defective areas, have consecutively occurred, consecutive blocks are

designated as defective blocks. The recording apparatus again records data recorded in



operation # 1 is predicted , the recordi ng apparatus
records a DL #2, including in formation regarding

WQ@les06@4¥4 t hrough #7, in thet SA/DL area. [ 80PCT/KR2004/003460

[80]

[81]

[82]

[83]

[84]

Def ective bl ocks occurringin consecutive | ocations of
the user area, such as the defects occurringin the

recordi ng operation #1, are consecutive defective .
bl the kisfecT#fearid the defgetf #cinithe S AT kreaf Intthe sestins & 1ma defective part

de i: f H#4
o el . B Baffecte UL bR BF baid wiind nledtn of the recording
bI ocationefl mptadg:t&dw&he:nmdmgtdpparatjsfremrds@b Hacinslutlingt in-
secutivel y,.occurre ocat i ons of
¢ PBREE i R TR BB B B SEIPL R Lot T ont of
t he 3Nfédtivaibheks Aurfifgioonsechtie: 1IGAKibhs 6fftR@user area, such as the
cenent. bl.ock #4, | aci.ng,a defect #4 Iock i
&‘f RS greurfing i the yegoydi P%E%‘%fﬁtb‘ﬂl #1a apedpnscuting efosgive blacks. The

b| Afsk defe@pledlooRDf thel@hQeliti eI SR BITE bldcks i8 thicddided #4) dhd the last
the next |l ocation, a replacenent block #6, replacing a

deflefeqtivedlosk arthe defeck#t.anged. Then, in the next

| ocati diiceerdt %%ﬁaﬁﬁﬁh }B{e%hse%ztlver cﬁa@é(ﬁ% Bl tﬁ@tfcﬁfﬁecutlvely
%“ first replacenent bl oc

#7 bl oCk, is arran
angAyredia pr@stea@mg mwtmrks@ﬁ theruspr ared aig rewrdeddn wnsecutlve
d efoEitiohy ﬁf b @%L' eal Qs SROBH SRR tSAEbE%ea# 4 reepi?&gm%ﬂt’aolock #4,
| ast replacenment bl ock replacing ese consecut
d efeelmng @ defegt#kbliogk, és m:angbd\ de ﬂmnekamtion#W replaegrhenté plock,
e dj
c o n ec ué Y efe?ﬁ%bgﬁl}%lyn zs g(itlﬁ zﬁlﬁ %e%gfo%{?gbé &P hageIP?nrt é’ % ock #6,
bl mplaciad atdefect#tbleckyts aremged dtiehyia thd mexkt laatibnt hleeplacement

ocat,i of, the I .are kn cati
t PO rGftacindcr detih 2 REK, S aBarete Th FiEreoBEghord Bock among
d e{he ﬁepl?tﬁniehaﬂ&é@ a%plazlhfganb%aktmfvdefégmablohﬁ ik ae@ilicefient block
e first a the |a QC ue to ) .
%4 204 & aytreplementiy Pi% &@nﬁq?em‘o%éetheglwks isa re-
t BRclggf ecti ve bl ock are | ocated in consecutive
Iocatl ons. Therefore, a space required to record
i nf or'\WBen SRsGoEtes %ﬁfwlvs@i@é% Rave gpruped pregpsesutiya locations, once
'bnﬁlle q&hﬁkﬁl Sthy fitsd bREEBE ih RomBcdive dEfeEtGﬁe lﬁ@fke&fd' tH@lomtlon of the

a consecutive defective bl ock and

d ekaétchlmkear%kmn ithe lopptionnefi the rest elthe loaks mélﬂld@d 31 thfr pansecutive
S afifed iR e bRk éﬁfalé&b@kﬁ Eﬁﬂfg %ﬁﬁﬁoﬁQ Kt %Fﬁré’c%ﬁ %heAast blocks,

consecut’i ve ectrve erefore,
codisetouhe gharatteirigtic thhai @fecéwe bylclsmmmludgd unat @mnmltlwdefectlve black

reganrding.a _consecu ive bl i nclu
St %r tlo%tre] }n oonse g \r']e en}(ilmésn t rhere oresehs a:e re u dC-EO rgoon?j gnif])rmatlon
Refegandmyddfm:tﬂaﬁbe&edltdﬁbb)cnnhﬂmgt onle mﬁexfrmmbn longhe B3t dofective

ot Bt PpSesiiva frle<eita SRk Ape e Ableteval b dogpasion
asreighding defdiitd. The Bawe i applibdxo Hreplib@néit dldck esplactng a consecutive

cont ai ns m{(ormati on regarding the first defect anong
coffectreitidkdef ect s and the end entry contains

i nf OrrrREdfGR, 4 8AREELROd4B& HsPaitHedh®®ing infnafibe rephrfing a

entry incl udes state information, first defective
bl emReqtivedefestivie sk may; ipglude a start entry and an end entry as shown in

FIG. 8.
Referring to FIG. 8, the consecutive defect list entry includes a start entry and an

end entry. Both the start entry and the end entry have the same structure as the DL
entry shown in FIG. 6. The start entry contains information regarding the first defect

among consecutive defects and the end entry contains information regarding the last



representing a |l ocation of the user area where the
first defective bl ock anong the consecutive defective

Whb@skesdits recorded, and first2 repl acement bl oRKI/KR2004/003460

[85]

[86]

[87]

[88]

[89]

[90]

| ocation in formation representing a |ocation of the

SA/ DL area where the first replacenent bl ock replacing

the first defective block is recorded. The end entry

i ndé¢feetes state in formation, |ast defective block

| ocaty . .
Lot ‘I*gl%&g Vé%l?r&'lﬁ{lhé?@sl srfa(??{ngg’ mH u@giie?&gf\)a‘r?goi‘orclﬁ‘iﬁ@% information
c orepmsentmgea Ideafien bf the ubérmtdmwhere nlmcﬁmsd@fectara dbldchatnong the

BRSPS B B PRSP S

bI ﬂﬁklaﬁ@pfe@msaglﬂglwdaasﬁ ofighe esmt/Dmuéd whére itlfe filsC@piiesnent block

El G n ex e of epl acenent  state .
Pﬂﬁs rlzﬁqﬁr Fetesgive 3@% W@aﬁé?dgéﬁl end ERtRRINE e M-
| nfo‘ﬂnﬁlorﬁ lask 8efbctRRf técki 168tidrPinfdrinatiBn refprés‘énﬂilﬁgoi Rﬁ@i@h'oﬂ‘ ¢he user
t he repl acement _state_ information are "0

0' | f
t hrep Biherecherdast defective blgsk gmene therronsesutive deieotlva blacks s

cefeBiisb Snl? e HophPri & BRDR 164 dninfdifhafleH RbHsRirk Dektion of
Iocatlon i nformati on I'S not rep aced and

|y
dethe SA/Dbea where éhesln%twmlaqefneph@wlﬁrﬁpb@w’émla% tiaiieétlve block is
[ nlfe%rggd.i on 311 is 10 ' a defective block cor
respondi ng to the defective block |location information
320 iHGreplancxdmple of thereplaograent stateninfarination ambeosatittiye defect

t o I bl.ock | ocation information 330.
[Sﬁ&%#lgﬁrs@opr eserﬁgﬁ ﬁg the consecutive def ect
i nf oRedfi¢rriay t@FIS. BCHtS bfteséntmgdhe dbPlacemént Staee 1nformat10n are '0" and

oo r e e tRaR gt eGiREa 371 6 T Releptyq wickGpfpgponding to

Bldﬂletd@featlﬁé H]@d:lelf(ﬂtﬁf)ﬁ (iiﬁfoht(ljﬁionént)ﬁs/ notlerplkJEKiSaﬂd&ﬁﬂ?y a défect location
.entr refer to a ectiLv (0]
r efsIshew edfﬁplacea%efl&ﬁteﬁe\}%frosfpw %ﬁ ig tavﬂg%%&f Blogkops-

deﬂ:@ﬁ@ﬁdﬂ% t@ﬁhé dcTeMBle Wock Bécatdsh BB EH meiﬁ‘%lac%ﬂ%g% re-
information. In the case of a defective bloc

reﬂ%ﬂéh@ eoprespandang: teyheeeplagrament plogk lgaatigmpinfosmaliony3s0.
in f%ﬁ%ﬂaﬂé&nﬁﬁg tﬂe%hs?e%&i%mefé& ﬁff&nﬁa@faﬁtak& 00, '01," and '10." If the

information. In the case of defective ock W t hout

a eoaptctendefect mﬂagn@l_onefﬂt%ly 0@n the 1Hb§nt§§f@°ens inpktos @asecutive
l o Ghdt e &t ) Lg% hgi,ﬂélf[d%?échhgtl%&hg mﬂﬁ St in¥ %Ig&{tgpltnay refer to

ormati on y represents
st adefee:merl;lomww z mp@cment\m adlefeeuve blnsh wigheut . replacement
first

S oFERhADE op e AR b e BB meh ar PG At sBor o
c odlesfecmtalblr@kdﬁﬂea:teplaeemém,cthe DLaemiryfhas defectyd lﬂo@aﬂmanon in-
ocat on lnfor n re n nsecut i
P ot Bt Pk Rihetop oEnithel B e Gt o & defective black
| ngvithdi&tal replfa&ixiént ,3he mn entry kbgly?las defective Blpfkelegfibe irfBrmation.
en (0] a. con |ve e
Shar dFifomsaltivn darer froration 317 0 by the Pl by represeays a sart

d eérﬁﬁ}l d)ﬂ/aﬁmhééé&ﬂfvé dk‘fé& 'h@trbn'trgf 1l’l’lé'i@ifohré) s EIREA & F1G. 8, the DL entry
consecutive defective s, and | ast r epl acenment

bl brsidirstslectiyn blosk keation;ipformatiol wesrdingsnasesyivedefective blocks,
I el PGSR PBlac @it Bk lacation information regarding consecutive replacement

blocks.

If the consecutive defect information 312 is '10,' the DL entry represents an end

entry of a consecutive defect list entry. Therefore, as shown in FIG. 8, the DL entry

has last defective block location information regarding consecutive defective blocks,



[91] Evaluation of a 3 bit conbination of the state
informati on 311, having the length of 1 bit, and the

w@owseosi ve defect informatitan 312, havi ng t heCT/BRQM0H/003460

[91]

[92]

[93]

[94]

[95]

[96]

of 2 bits, is described hereinafter. [92] If the 3 bit

conbination is 1000, 'the DL entry represents a single

defect list entry about a single defective block, and

t hmdslaatreplmatent bleckslioratjbe infefmeationregandiog korseautixe replacement
%%gent bl ock. Therefore, the DL entry has defective

bI oCk Tocation informati on and repl acenent bl ock

| ocatBvahuation of & bit@omb{n@8n bf the ktateSinfortnatomB1 habhving theslength of

ent Py it SsEi a6 R ERIRG oDy B hVife R ph s i

th&éscﬁb&ilﬁrﬁghﬁerdef ective block does not have a

repl bl qck.. Therefore, the DL entry has

tef edt thge bt Qubmdsionds Qﬁ& S Dl FREEY BATCSHI @ 998le defict st entry
ham)ut & BingRad¥bsttive bREK aha@laatststs thaﬁmrsmglé @déTectiv@4lockthas a re-
the 3 bit_conbination is ' ' entr

r ePlecesusnt Blogk. Jihgreforgihe Plo@t%/ hag ﬁ‘§f§€ﬁ‘t"? bﬂ@lﬁfé@geﬂ infprgpation and

en}eb}écé%ﬁerﬁ%ﬁ%ﬁ%ﬁo‘ﬁ%ﬂﬁﬁﬁﬁ&ﬂ ve bl ocks, and that a
defective corresp ondi n%ﬁo the start entry

whi cHf the &mwnhl@aﬂoa@ 400, thé SRy TERTSAENtS paingle defect list entry
€ Ohbt HEﬂn&% %?é Gt bté@k l%!n at@ Byt the' s?r%l@&&@aﬂle R Pes not

There ore, ocat I on or mat

r elgvedi rnglatdmnt bloslt Tdheteé@te; the Di} entky kasdrfgctiveeblock location in-
CORS Rt 6 AR FEL 18 (BREH R 0k 1.058h BhRT ¢ 1 o
consdtthiei3vet mpmmmrmm'()o bl the . erepi mpresglts h] gtart entry of a

consecut.i v fective Iock

ComBrsei Tt s o i B Ry v oaSo fihi p dsfeptive block
enmsqumgqgm%seam eme{) Gbﬂ{xﬂpl d it the %Itst dﬁf&dtivbe@hfﬁldhmong the
consecut.i v ef e e ocC an t ecti

bl OREEHYG <6W&%ﬁf§¥% Bag pLe ht-lgﬁ rg, dhg E entry has

| aﬁiau@ﬁﬁl%hha\/tﬁ)n%gkﬁrhmkrtﬁﬁ'ﬁﬁﬂﬂéf@ctwé%l&ﬁ%ﬁﬁﬁlgtthé/@)nsecutlve

def ective bl ocks, has a replacenent bl ock. Therefore,

t hdefestiverhlocks, pad locefion infamption reganding the St renlasgmenicblock among

| a&hséiﬁﬁ@&%eb}@exﬁéxﬁ%ﬁmﬁﬁmh %e%f%%@&%‘ défectlfd Sﬁf:ksve
bl ocks, and |l ocation informaiion regarding the | ast

r epl dEtesrhit wimbinetionin§1 @.othe S uentuerepeesenis amend entlyofies
r ewngébgﬁge Gt qg{‘éﬁ@%ﬁoﬁ?@%ﬁ%&ﬁ&é %e?e%zfg %ﬁks LR®hat & defective

t co Inatidn 1's
r ekﬂn@smmespcmdu@td tleegndyentrfy, which mstbe letst defecderké)dmk Iffost among the
entr 8 def ecl Y c
Gorme R BB, Y A e ol R era i 1 Ry s
[ slowmen Iua“stmai&fneregardmg bh@lakt cfelfmwabtonlg ambﬂeg then:smeumvee

AT b IR AR el iy bS] TRl GRON block among

r eghdkebutige febg\ce%lﬁﬁtt bﬁﬁf(ﬁéblahiﬁg Hngﬁngf:ﬁtm cﬁfﬁ&ﬁge bloeks.
cons i \/ € e eCt.I ve s: ut oes not
| ocat ? ﬁlﬁ 3 bt ombipation 13 Qé@ e - eHE Terepes %f&ﬁ??éwtof a

bl @mkediti PSTISFER MGt GRRSARUE doriSechfR] RFEIRB bldk %Kdi that a defective
repl aci ng the consecutive defective bl ocks, [ | GS.

7] E
1 coesRandingdp dresndenty awhishds the lastdefegtivgplock from among the
C 0&%@&&&%’ gefg&fv%%tlockgl do8d At tHa 08 ?{%@Qélﬁbﬂ%léﬁ. Therefore, the DL

enmbodl nent of to the present I nve .
entry has location information regarding the last defective block from among the

:D

oonsecutive defective blacks, but does not have location information regarding the last
replacement block from among consecutive replacement blocks replacing the

oonsecutive defective blocks.



[98] FIG 1OArefers to a user area in which user data
is recorded, and FIG 1CBrefers to an SA/DL area in
waokioseoepl acenent bl ocks andida defect |ist arBCTI/KR2004/003460
recorded. [99] Referring to FIG 10A, a single
defective block D, being the first defect, occurredin
the user area location '5." Consecutive defective
[97] bI oc H8G3, 108, and, 108hate Bfersacadiagiamsdbustrating] erfn@@qutiVQdefect in-

" BB SHRARE R RERARARE SF L B R, 1 o

[98] bei ndFIGhHA feferd t@laeﬁmrlaraaan MMMSelodmaJrsrrembrdad akeFIG. 10B refers

Eo RSSO Carr S NPT Roptetmet Y Rs pnd 4 fether TRl G Lpd e

[99] bI oc Refatiag ts FIGY 10A, 4 bidglésifective Bloclan dbeéingl eecfatt defft, cocurred in

shown |n t.he, DL area. [101] I )

HeALeR lopfign | géonS?C@BV%e?fE@Vﬁbéé&? hgﬁeﬁd@?de%ﬂ?w the second
bl gerkcte bl&k ddafuried el tHetohdegutivedahtions '0' 55‘120f(3(i1§&u% ddfective
area. Consecutive repl acenent bl ocks D

D blogksis dlo (-iapd Py beiag thecthpd defestiveplede mn%d laéh%anﬁ%tlve

blg,gal&%npnqoz@ and D, are arranged in the |ocations
he SA/DL area from'56" to A defect |ist DL
[100] #k \Bfﬁf@ﬁng ¢o Blst d PBarepfaceapent P@Eﬁk&au‘fl@qh repleescdefict lecks owcurring

d efnetﬁé user Srda b £8edt i f 48 Sh&%ﬂ%ﬁg BAgBL(?I %3 o not have

consecut1ve de ectlve ock .
[101] r epl dceingletreflhosaient blpekf b repleciop thehwngle deflectivelak 1 ris arranged in

11 e gL sy T SN, b TRSETle obpordistieetaffl 07 ana

| | domsécutivelgl réptackig@e dobEecufitdddfedtaedlocknly, B ol Fard [ Jdré\arranged in

s o eSS FRa Pnmabito el CipdtFRLDE g whigh i updated

5 ﬂ;er&lliﬁ foufth cofisbaitive slefechis @osrded 4t tHe dfion [F0.' dht loynséutive

actreqtisBioekdn” B il Bo Rl et kg nogoadton thar i

inﬁhﬁﬂ&&ﬁgﬂl@d@ect1hg@DLhﬂ<ialshwﬂﬁtE1cpqmter 420 'K‘ |s
recorded as the nunber of dat es.

[102] p. edilyi bA isFpstructyral dipgrams ef @Féﬁl oftheMe #k dl“étfatﬁ@t #bEIG apB
[103] ent I ipgSertifig k&' HRA 114, HJ&EDLD#K%O 1{1&9@s a-'ibE iddntifibt 4])0 ﬁ DL update

IS an entry regar |n sm(g defective
Dsmmr 20, thegnumipes; of DY @m@e&%em § DE entdepgthat ' a Db entry #1

fHOe t
consécut |r&§'%ﬁ?§ [ n¥ ér%{atl 613%@&% A@e d]tglﬂve{el I#géllzéo
[104] I ocatlihe L rdeonfmtéi 16ri$ amiddntifid indisating pIRic dnélret Db lupdte counter
MH‘_ n Ier(]xf)r m[ber c()st]DThedaQLs n{hekﬁ % é{bﬁ%ﬁ ies 430, '5'
enf npri se ¢B nsecu rve ec ca ’
e nisrred@sded|at (ﬁYd toﬂ aurlabemftenme# nchidediis tHetiBL #Kar t entry

1051 o ¢ 5t 86 &1 VLS G G5 eos55fe sttt Bl eusck  showmin

deFEx t10AL B the ML émtsy. # (T4, ‘0" 5, redobdedlAs répliceshefiPstAS thfbBnation, '00'

an entr eg dln the, first ect | ock .Df rom e
anwgnf%% PYRALOBY S ct%gecswﬁ legkg%m I%Hmt@n and '35
10&} repRcdnhtéit Plecl@ﬂiﬁ'tﬁbn#@foﬁﬁ@aon 0" isrecorded as

acenent state_information because the defective
[106] bI oc lEF hoi AL eutpy #2430 andjtbe DL; entyydtiAQPampsise emsecutive defect list
defgpLls i nformation because the DL entry #2 450 is the

[107] The DL entry #2 450 is the start entry of the consecutive defect list entries, and the
DL entry #3 460 is the end entry of the consecutive defect list entries. That is, the DL
entry #2 450 is an entry regarding the first defective block [ from among the
oonsecutive defective blocks shown in FIG. 10A. In the DL entry #2 450, '0' is



start entry of the consecutive defect list entries.
'9" is recorded as |ocation information of the

wa@ledosnsdove bl ock D, and '56' #s | ocation i nforPEl/K&ro0af03460
the replacenent block D . [108] The DL entry #3 460 is
an entry regarding the | ast defective block Dfrom
anong the consecutive defective bl ocks showmn in Fl G
8. repprdedhas Rplacsmany sta® inB@mation bécausedbomdefectivadlock [ is replaced .
re f [ .
S BB GG PRGNSR LU S A 8501
deftext tntiry) 6f)11hafmmsecutive defeselist katrigh. ‘&g regorddd dslocation frifermation

o0 BE P el e AR LR b e R B ato of b Bimept lock

[108] bl ocKrhe,DIassitry #946(is an@aay régarding thertast idefective Blbek 0 from among
repl acenent bl ock D . [109] Th ntry #4 47 d,. .
th e&ﬂS@ﬂ{%Vﬁ&%CﬂW‘@ﬂ%ﬁB?&% ot it Atk o i
entebdrasd ad repdenddie stake iBfirmMtidif bdddsd te HBﬁcﬁtreﬂﬁlbckams r¥placed .
of the consecutive defect list entrjes, and

entlPyis zesoulad a5 onsetiug defestinfpripptionecatiss é%@h%y #3 460 is the
def Rfdntly! o?tﬂl@&ﬁlﬁécﬁﬁve a_éfé’ét lisBentfidde'1BLis ?&deéd %éf I(ﬁZ:Q)n' iffformation

an entry regardin first defective Dfrom

an®iie dpfectéeil i a\né i?eﬁs;klt:atl@e ubfpﬁ@%ymmfébmreplﬁcqm@t block 0
[109] 10A. ’['H% ﬁlb @nt%#@@’m Xr%d#tﬂe ﬁ ent §4§09&H{ ﬁﬁg agﬁ?cutwe defect list

repl acenent ate orrratl on ecause & ective
bl edkieDi s not repl aced . is recorded as
cons (Y 0 h
10 S B AP A P s,
| | BL eanty #5&80 i$ thé'end sntre ofmhd eohsacutive dafeclist lemfrms ritat snthe DL

f the bl ock..D.
?e%‘lt'tﬁ’c%‘ﬁg i |tai5 By 5‘?%%4%%?‘&3&?@&%%%% g@%ﬁj {0 among the

r ewnaaﬁﬁwaefsétﬁz@lbkmp Sleinnig R0 e10kefaclhd BE ehtrga @4 4D0oeds

not e The DL entr 5 480.i s

r TSPt ﬁ?%@ rte[a SigterB iMoo, beekseIe n‘g}ﬂ%i%ls not replaced
C Ongl?ci&lfdcbiﬁe&j@sf &mbdBvdirsdt $nf‘éﬁﬁz¥b[bn' Be&ﬁs@thé—ﬁﬁ entry #4150 is the
DL entry #5 480, T js recorded as repl acenent state

i nstat @By ehthe sensgensive defectlist ertries-el b isgerordsdsas]gmtion information

I ept BE Bfectiveltlocki [B. "0 ¢ fcaitde P EPRGERME ldﬁﬁloQ‘?ﬁl%ﬁhatlon because
i nformation, because the DL entry #5 480 is the end

ena replasementdlosk weplaing the defeetixetblivkdt dashnel exist. 20 i s

[111] ' €c oEﬁ%ﬁLa%ggy%atf@OqQaﬁ gﬁty %ggflrdg% tﬁé la{sp@e gtﬁfv@%tidcﬁﬂ from among the

bl oc i's recorde acenent 1 ocat
i nﬁmsmtive)dﬁfe@isrcdﬂwbs shavepindde . IoitlhecRLreetsy #8 |4|8@ 1'he

def SGhhY & LSk 96 1nP ! gé?(n tbF [dl 1ok d %C%we lﬂ% | Pis%hot replaced

strucflura regl agram o trars
1(B1®'us teloanded au:dmshcn@ve deffeat mrﬁ’ormmoneganubertge Dheeniy #5e180 is the

ecuytive defect | entries..[113 h #Kk .
RS e Sphiie deit st ohies 3 ifesibediSlatiof tnformation
|F| &1 thd Hé‘ﬁectﬁ}s)@lﬂﬁicl)c . h“i" ig ﬂ'e&)rﬂédliﬁél pl@rfenmglifﬁitid)hllﬂbnﬂﬁi(ﬁﬁbemuse
ist entrie is. furt inclu eferring to
FI &repl® emzntsq Ik replagngthe g%fre%@ h%@?ﬁi]eqneafwfcw&ecut i ve
[112] def eqtiGl 1 198 1s%rHt1ru!:tﬁﬁ|l ?ra@@@fi&'% HNAG/rAEEIntMG. 10B, further
consecutive defect entries 114] By including a

fi @P@@Itgrquﬁ@aﬂwardmg the Aumber ¢fwansgaiterdefect list entries.
[113] €Nt T i@R. DI, kk g&vl;}f’ﬁlsmé' 119 i KAl mh@Em sheévn in FIG. 11A, except

consecutive defect list entries and the nunb

si thgt e aamber of ossecetiverdeéest list eatl'd?éf“@@ is further Wltuﬂ@sh tReferring to
SepiE iib’ng isalleLJorh&Fthe GnbeEST 'oor]_sféaltﬂflé'mf‘erct ﬂgt enfridd I490 because

there are two consecutive defect list entries.

[114] By including a field for the number of consecutive defect list entries, it is possible



defect list entries may be cal cul ated as shown bel ow
fromthe nunber of DL entries and the nunber of

W@ owseesi ve defect |ist entriees. [115] The nuPEIEKRQG04/003460
single defect list entries = the nunber of DL entries
- 2 x the nunber of consecutive defect list entries.

[116] Because the consecutive defect list entries are
c otegmiosettic ofimbereficonsstutivesieéact ligrentries andl thernuarbdr ehsingle defect

6 RO 5 B W b o AR

deflefedt list atrieswhay bes wd@ﬂatabaMbwulbalosdfram thé hemherrdf &L entries

e I 5-2x2=1."' [118] FTG
0 e BOnSbR et itiye kBt R enuizss 2 o oL e
[115]| | | uStihealugtbet of igke dafe&hsi aiitiibes the@intstr 0§ DL ¥nbligsatd Othe
'(P:]ardl ng the nun‘a frg f consecutive defect |ist
RNSFGEVE BPIGEEHE A8 -at e i nformation ' 0', and

[116] ] nf O IBBduis@ the DHSHCa VEHeFéLe likemBedss a8 conitined ot 4 p&ir 8F4 aait entry
list entries having replacenent state information T.

[ 121} anmend enfrysthe dhoNg exPFesipcambecforgedi il ar to the DL

[1171#k s 'P%W@x 1E, i thel DB #1e Rkt intF@t 1 1H it ﬁ@ﬁlﬁe@ 1df smgle defect list
regardi ng the number of consecutive defect |ist

enentriesscan oicelgnlated ps sheomsmher of singleidafest hettenies =P-2x%4d,
[118]° and g of {ERl aﬁs@nﬂﬂraﬁ BT BEat P bt £ PRSACH Péﬁ’a‘fedjﬁfﬁét 11B, further
I st entries avi n acenent state 1 nformat
5 1mcludng ihformaeen regeﬂdu@the nRaberr oficompetwsive defect ligt entries having
e
CORBEEUhIN St Rinalib 0 804 o MBNIN e RMAFEIR S bPbSsecutive
codquecttshsdemﬁed]iavmgtreplaéﬁneﬁﬁEtamnﬂfoahamn 'ﬂy #3 460

11191 St 138 D B HPHEin G LI 1SRG e Br e b lym i B, 4B, except

Ionm.at ihforfnations ﬁergdmin gametnhmbeﬂ@ﬂxmse@ﬁuwmsmf Ut enericdefaeiag re-
ist entries ving rep state info tiop "0 .
500HCoTH! EERdBRTPRGR A0 PErmaRvs gh FieviuHgper of consecutive

r egdfaq eSS lﬂivﬁlg epladdiRint Stte infoPmati GiPMSHIQY hie\f@rther included.
def ect list enge% conprised of DL entry #4 470 and DL
enRefpring toddG. Bebdlrensertivrideiest list eRip b eSeplRamFBt state in-
def(ﬁ'ﬁlﬁtﬂ)ﬂ Dlis %%ﬁéeaﬁlvlé%fe@glﬂt%ﬁﬁ?ﬁﬁﬁﬁ%d%‘f P Centry #2 450 and DL

information T is one, T is recorded he nunber of

c oprfeckit 460 Beeuse theinumberef the anspanive gefne@tdlsae@tﬁﬁﬁhavmg re-

St i a1l 1 :

oniienidhy baloTBok@ich B ono. 1F 1 relchiRd dsthd Bl d?tonscautive

di éefefztdisbemnmjlavmmglammmm smnnfoolfnatum 0py09s &he consecutive defect

! nHS% { IPIaVl[‘llz:L eRl%fen liaée tr?llalflTI?' dl %Sza (I)t heecu% 8efect rl]lgt entry

appara s“reeords user atd ar ea

[ nomdrprnsbd af DEranfry-#afWG rand\mh dmrﬂéﬁe:tm Becausesthp aufnbemfﬁihe
1201. cordedlnoera on.1201 iLs ,.,.

© aRBsaivg detbetif: SREG Sne Gpf Rt HaRTE Raton L s ppad!is

1 Z%rdéd @sauhta nGmbengS wWilctutivedietdcgigttentries h@vipg éplacBment state in-
tﬂ diltt occurred as a defective area, records

ag r’i’i‘ail U5 recorded in the defective area in the

[120] SA DIFI@I ERisialTIowW St ﬂlﬁﬁt@dﬂﬁg%t&féét ﬁﬁﬁ%g’t‘ﬂﬁﬁ?ﬂfeth’éﬂ@ﬁa disc
generates information regard ? t he defective bl ock
F

an¥or¢ias te pderabrdimens| of die DrasRAL IBEBHRRs the | nf or mat i on
[121]1 N & REBERhY (ol PRB12,1RE rQBRAMY dfPafatus records user data in a data area by a

unit in which a verify-after-write operation is performed 1201. Next, data recorded in

operation 1201 is verified to find a part in which a defect has occurred 1202. A

oontrolling unit 1 designates the part in which a defect occurred as a defective area,

records again the data recorded in the defective area in the SA/DL area in order to



1201 through 1203 are repeated until the term nation
of the recording operation is predicted. [122] Wen
WO e@s0aiony user data accordiny to a user i nputPCDKRR94/003460
recording operation is conpleted and the term nation
of the recording operation is predicted in operation
1204, the controlling unit 1 of the recordi ng device
r essm@ratma oeplazenont aresg gentirates inéfraation segarding the defestive block and
%pl&%m%ﬁ%l%ﬂ ?Ed ge%ng%? tI{eJigf’é)l‘lefl ﬂ ﬂf %%5%)701@03 The operations
regar ng consecutive ects exi
i nt2¥nthtdugh 1803 afeeepented whed ﬂxettsmnmtﬁmmfehnmmrdmgeipemnon is
list try conprising a start entry corresponding to
in?89ﬁ§ flion regarding the first defect of the
[122] cons éRhién reeordimestrsdatmsbrding enal ussninpat,x the eejrdingiopgration is

to infor n regarding the | ast defect, is

gefPIRRlet s@gnéﬁle tempyation Ogﬁgf‘ofe&g%ag [PEIauDY ispiedicted fyoperation

C ONZRC thel cvrsIRAE Gihit 1| BF BHeFBéording S8EN readsRfir@fioregarding defects
def ect IS a consecutive defect or a single defect, an

r epPEddnhernenarydn opeBHAMIZBn showi ng whet her a
[123] " P! BGRFRMALG] REkrdiit BhfechiVetRedtidAxi g himhdnd ﬂle%l%hﬁ&t!i&fbn the
1206. [124] The generated DL is recorded in th
ar ewad defeetses m%ﬁtl\lezdﬁfect [lisbgtryREpEisig adéarbentry oorrespondmg to
r I e
RSN B G RGPy 8RB i ey o
c oreppngling toauf@bnationaegardinggheriadi dﬂf@ct,Tih gemswatpditand a DL is also

geql%p teﬁdglg mgfu%ng%na%gﬁ chdoeﬁ%:{tj F&gﬁr}aglgh E+\8ﬁl§ avﬂ‘raethaerr a defect is a

st mnee:hmEmepcttem acfnglddefanqndtreplaccardasihte infennattbnrshowing

il A platndy Bk BB M bR alTy et sbarigh 3805 o0

[124] The aamgéhaated Sidabht®rdeddntil SW/DTeged M ﬁ;a:yatainﬂczob.e a
carrl (for exa sm S&I on over t

, LLran )
[125] | nt er td}S°| 4chmap émeﬂ@gglsmw é'&%‘iedp%alﬁ%g‘? rpalized as a

Whiitputdr@edliable’ ol I§t6fd loR aCBipuicRieaduble Q&&rcﬁﬂg‘ﬂ@&ﬁlﬁﬂ Ty
networ k, code that a conputer_ can read

di mpuisireasiableaemsding median ckideialh kindg Qg@fﬂfé’dlg media on which

f uBsddupt r@a[dagfe%a &8 %re@ﬁ?aﬁﬂfé? offhd %ﬁf)ﬁ‘tef fe¢hdable recording
realizing the disc defect nanagenent me can be

eagiefiyn inclade a R AN, pRAM anbBrROM, atskaseq aphirdilengy ¢ligc and an
i 81%40 2] gcﬁte%#xﬁamg ﬁgv% 9he %mgl{ﬁglte%tﬂ% gﬁlnﬁﬁgsmec{lﬂl%%ay also be a

nment s resent rnvention
h am‘lebremves(ﬁmmalapl& uiwumstmnbver thevIotﬁm:etbb thp pmemitertreatiable

: %reﬁ 8182 ot k l |d,$ i(“éhin ng 1R aurtetc{ ttogxa)t gﬁttréra ?p%?efms Bh )mtn%gecﬂ%rdn%twork,
pr éoide ithpdt as:omputes@nrread nf a ﬂ]lsmblunme ntetlmxi catt he stsred;md @kecuted. A

whi.ch.is defined,in cl ai heir, equ nts.

o hGion o oo And ftile S S SRs Bt Sedlpiene I YR Hyiagement
| smathpl icaiobd €asil irdBrr@Pby pidkraniaers & i tedtological field to which the
recordi ng/re rgejudng appar at us and

r eRGFt FP%‘S} PREfg nethod for defect

[126] Managamikh &ifék Bmbbdimehts dMihOpreten@inveRESH KHvE HesE sHowh and
¢ ogepsizll'lts)eld ?t would be appreciated by those skilled in the art that changes may be made
in these embodiments without departing from the principles and spirit of the invention,
the soope of which is defined in the claims and their equivalents.
Industrial Applicability
[127] The present invention is applicable to an optical recording medium, recording/re-

produwing apparatus and recording/reproducing method for defect management.



[1]

a user data area; and an SA/DL area in which a
repl acenent block to replace a defective bl ock | ocated

WO pooslesodser data area, and it1# ormati on regar dPEIYK&R2004/003460

defect corresponding to the defective block, is

recorded; wherein the information regardi ng the defect
conprises a consecutive defect list entry including

i nformation regardi ng de{Hgignisccated in consecutive

| ocations of the user data area. 2. The nedi um of

cl ai m 1L, Ambygticali racordieg a@dame compesingef ect |1 st entry
conprises: a start entry corresponding to information

r egar df ST 42123 2Lt ective bl ock: and an end entry

801[ r esgpsy l'bl Ili]g altfa ilmhﬁh fi&éﬂ)lﬁién?ﬁgﬁ&ﬂd tﬁgeli’tladeaﬁdc?f?ctive block located
efectjv ock; erejn_the first an ast defective

bl ocksiNdPeUSEHIRG s and infarmatiog keearding hdeleeHORERRONGIE to the

| ocat i @srectRe HIQR, iYs&brddat @ area. 3. The nedi um of

claim2, wherein the start _entry includes |ocation )

i nf or nirhetst the ypamatigniregarding he debecs eamprisen b gansecusing defect list
| ocat i gyl iAEREHB AR AR Sirltheef&tNbARATE BnsbhBGK locations of
r epl ac?ﬁ?ltﬁea%?rlst def ectgve gl gck. 4. The r?esd‘liuﬁim oof(yalonso
cl ai m the uggradata avea-he end entry includes | ocation

i nf or npty r di tih L : : o
| ocat | SreepaaRier bhiln 1 Rl EREE aDle Oty AR comprises:
r epl aca stgrt ehiey barsisporeting to inforinhoakregardinpwefirse défacti vefblock; and

claim]l erein the i.nformation regardi ng.t fe .
F urt e eI bl FbenRlioh SRFAhDS 1t BorBRl R Hiock
t he cowheaeintthy radahdbist defadtive blackesre athong ldefeowet blooksfin the

claim5, wherejn the informatjon regarding the defect
F ur t hePPeHYS loatiops plgPRiRa SRS r di ng a nunber of

def e% 3l Tlﬁa%m@ﬁﬁrh:df aldajnf?i 2, Whler_erﬁem& St @ntrg !iladlmelﬁ Jaﬁliﬁtﬁfigfdhnaﬁon
a nu er o SN e ef ect I st trles |s calcul ate
by nul Teepidingthe first dpfeqtyes blggk, Q@élafl iRfermairon egariing a re-

ent ri eslakdyneat bR R:Plaﬁflg iheCirstdifectivb bi@e! i Ng a
resul ti nﬂgpr oduct Trom the nunber of defect |ijst

ent ri e Thg mediemof glaimmZowheretn the end ot @chudeslgcation information
| nf or ”f%r(;hl‘a{hgr RO BsPadtectvB BILR! fidlladtibd HESmBABR rdg3fding & re-

defect Fist “"entry conprising: |ocation Information
r egar dplaggmentblaek replaking thsl last efecoablogka i nf or mat i on

r egar di t . n ck. . te in '
Fegar d nerRE R BRRET hnBl o | A0RpalR Bl EhE RN furher
t he st aimprises inforatatiom raganding 3 esmbepifaoemesdcus veadafect list entries.

o LR I B0 I Ao Bt e
r epr ese@niprizgs infidrirtacion rdpardied & atunber dfldefict fis eatries.

7. The medium of claim 6, wherein a number of single defect list entries is

calculated by multiplying the number of consecutive defect list entries by a
factor of two, and subtracting a resulting product from the number of defect list
entries.

8. The medium of claim 1, wherein the information regarding the defect further
comprises:

a defect list entry comprising:

location information regarding the defective block,

location information regarding the replacement block, and

state information regarding the defect.



consecutive defective block. 10. The nmedi um of claim
8, wherein the information regardi ng the defect
WO enosherd4conpri ses i nformati ore regardi ng a nunPEr/Kako04/003460
consecutive defect list entries having repl acenent
state information representing that the defective
bl ock is replaced. 11. The nedi um of claim 10, wherein
t he i n9.ofhean¢divm of glimdi8nwhetein the fatstinfarmatien caaprises wpbcement
i nfor ' o ' . C | Ve
st o orRaThtaR Aol TP o RRRAG b EisiGReb, and
r epr esensécntive defect ilfermafonatpreseniing sthetter thetdefeepivableck is a
12. An_appar.at to record ancU)rreproduce data
on/froﬁ’lng%u{%? e?%‘fuvleé’i(ﬁg'di ng nedi um the apparatus
conpr i 50.Mhe needivirh of tlgini 8 pdthéigintthe infornatioh trépakdifg drtdefect further
on the nmedj um andJhr read.the dafa fromthe I up .
and a VIR 1“?‘?@1389? fegafgling a pym ?reofeewe%wp?‘%%cuﬁt@mﬂes
assi g nﬁav‘iﬁ?gbﬁebl%céiﬁéﬁt siatesififopiyafitbn ApRRentin® tWid thddéFeétire block is
pl acenent b] ock, which replaces a defective bl ock
havi ng®Blagfgk ect in a user data area, and information

regar di Nk hgedieh 8F tlaing IO,GsQHér(Ejﬁﬁ?%e ASnA0h FQardihd e defect

witing/reading unit to recor e information

r egar diuther epmpaisessiaformatipe Fegarshipg @ Bwnberod senrsgeutive defect list
def ect .| ' i N0, i r ' .
Fegar d e h e refiiechitnl SARAARERI I opRAAfER hithe defocrive
t he usklockdiamat wepkeed.i n the SA/DL area. 13. The

appar at41s,.0 rei e .
e el AEiprlsl deor Uk [brbdiee GRRSHA Ko iEbording
i nf or makdiam, theggppaiatug camprisiag: def ecti ve bl ock anong

defective bl ocks in.the consecutive |ocation and.a

end onf PBg oA itiP Sy B i e o AT R 48 data from
| ast dekesddivte, dock anong the defective blocks in the
consecutive_ | ocations. 14. The apparatus of claim 13,

wher ei HOMFRIMEHNG)| | i ng unit generates the start entry

i ncl udivRgrelnB@ bdn@dlling it BbicRNto tBE Rlediui®art SR/I. heh, in which a re-
defective block and location infornmation regardin

! . g a
r epl aceirerenbploeke Whinh raplaieg ardstective bloclibaving 3 Jefeqiip apiser data
15. ThgearpaifbHiatRn etaiimy e 4R Eleborflll® aa@nt rol i ng

unit generates the end entry including [ocation
i nf or nepnfrels theyating/mgdingamjtde recgek the infomnasiopargarding the defect,

andl ocghi-R B%Ih i R2E E@ﬁvé a8t }s? glitﬁeég)?lle%g%ﬁjto bl 3G ation

replacing the last defective block. e appar at'us
of cl aregarding delfiesteloratedha comsacutivk locatipns wif thegseedatia area, in the

I nfor @Marea

13. The apparatus of claim 12, wherein the consecutive defect list entries

comprise a start entry corresponding to information regarding a first defective
block among defective blocks in the consecutive locations, and an end entry cor-
responding to information regarding a last defective black among the defective
blocks in the consecutive locations.

14. The apparatus of claim 13, wherein the controlling unit generates the start
entry including location information regarding the first defective block and
location information regarding a replacement block replacing the first defective
block.

15. The apparatus of claim 14, wherein the controlling unit generates the end

entry including location information regarding the last defective block and



regardi ng a nunber of the consecutive defect I|ist
entries and information regardi ng a nunber of defect

WO e@®E/06i98t i es into informati @0 on the defect; BCTKRR@4/003460
nunber of single defect list entries is calcul ated by
mul tiplying the nunber of consecutive defect I|ist
entries by a factor of two, and subtracting a
r esul t losagiop infdumationregarding areplement bldek replacing the last defective
entrie 7. A nethod of recording/reproduci ng data on
an optical recording nmedium the nmethod conprising :
assi g nlﬁlg'hb(appdretum-)ﬂ claim 42, v3réh the eatrollingwinit@enerates information
replacene bl ock to pl ace a d e block.in a..
usor - aBa e e f FeBpRir s PG hineRy s e mBruigp
respo nﬁgm@ﬂgca mhﬁbsii of defettvt blhtﬁe;kmto mfdsr&mbd efl theeddect; and

recordin tiio ardin

conpr | BESURBREYAASIS delp Bt enipe b e &y mulipiing the mumber of
corr es@fﬁﬁléiilﬂﬁa deTedt MisOsniBES l?ﬂa F09RbCiwAL) afte§itiadtilgQCREBng

in consecutlve | ocati ons the user data area, In the

sA/ DL Biedwet frop the pumbest of slefest listieatrigsa 7, furt her

COMP | #1008 IRl FARBRRAN Buc8 6h G bpchlecdPnE i, the
conprise a start entry corresponding to a first

def ect mptodloorBRrisiMdng def ective bl ocks in the

consec N i Qﬁi’ﬁ:}é '

to a | %stgitgv'g'gftg gl?ef lj\r/lgagﬁnoﬁk ano nﬁg%i hlg ect Plv e gi gg’l@gto replace
i n t hea defagioedlickan husertdataasea, agd infpemationireghrdihg eldafegt cor-
18, tart entry
|nclud&%€%Pulqﬁnﬂé&ﬁg %@%@?kﬁﬁ“ggﬁga ﬁb the first

def ect revardiniganformatibr egatlingrthe defecty wht:h ovmprega calisagutize defect
repl ac nt. bl ock replaci.ng the first.defective, b].ock. .
20. ThE'FRYIFE ao%erSP%‘i"gﬁ‘f-’rﬁol gﬂ’r‘f“&?‘?‘h@ﬂa@b‘fﬁp‘iﬁ? Giige 1t 8 Biscautive
gener alotatignd Gfthe nserdatarayed, itthe SATDL @€at | on

i nfor i-Qn st defective bl ock and
| ocat i”@% Thg mhegios gf%%mr Eév%reﬁamam?%?ﬂ making the ppggoptive defect
r epl aciifi@niri2§ chragrischt HE Entreooblesondinglo a g dERICHOEbIREK among

claim 17, further conprising: |nclud|ng i nf ormati on
regar ddlefectivebloekein the consecugiye keations.A8d @aead entry eyrresponding to

ent ri eg1_ubridihve ‘bﬁﬁf( h%né A Hidi9e BlIPKYRThe aﬁls&ﬁfr@&fomtlons

list entries in the information regardi ng the defect
and cal% mhatmqﬁlgmhofmlmmem birther guherisieg generating thessiant prizy

gt ?}L@b@h}ﬂgﬁ a%{ﬁglr &?Eib‘ﬁbn Qégagcgﬂég%ﬁrgt‘é@%gﬁrgﬁfmihéélaation in-
resul tfomga@mmd:gmiufgmptatmnm bhlekl rapﬂa:iaigfﬂmaﬁrst defective block.
entrie yL.er abl e recordin

ctori g T udh SRR PR bR S B S B ey
def ect mrrh:dmgdmandm mdorineation regaeding therlgst defeptiveobladknanddtcation in-
on an tical disc on ich ts.are .th

dot oot RRBHTLIRENE et IO DI irp g B PR el Bk

rred: un2 BITheMdthodsfataim 17, fltteh cnprigphg@cement bl ock to

repl ace

including information regarding a number of the consecutive defect list entries
and information regarding a number of defect list entries in the information
regarding the defect; and

calculating a number of single defect list entries by multiplying the number of
oonsecutive defect list entries by a factor of two, and subtracting a resulting
product from the number of defect list entries.

22. A computer-readable recording medium storing a program to control an

apparatus to perform a defect management method of recording/ reprodwcing



a defective block having a defect in a user data area,
and i nformati on regarding the defect corresponding to

W@ besdefoect i ve bl ock is recorzded; and recor di NBCT/KR2004/003460
i nformation regardi ng the defect, which conprises
consecutive defect list entries corresponding to
i nformati on regardi ng defects | ocated in consecutive
| ocat i datg onhin pplacaldisy ordwhigh defeats aremaagedAhedefgetananagement
23. Anm?@ltoh -I?Jlu({iﬁ%ordi ng medi um conprising: a _
plurality of Tepldcenment bl ocks respectively replacing
cor r espstgdinggo thef mediimennt8 ATH sareax it whichptrepladement block to replace

recordi di and a nsecutive defect J.ist entr ;
compr | SRR 5a S BRRT i e R Bueind DB pRfug fearding
Ay R o S

conpri @W{@lﬂﬂﬂ?@ffﬁﬁ@wgw@wﬁhﬁ% ﬂifé%tt %{H’Fﬁ SBPISEY C¥lsequtivg defect
I espechidt\éfiriés eoitdspomiicioigfdrMation fgaritl defsdts el d¥isecutive
bl ocks, anong t he defective, bl ocks in the consecutive

| ocat i 9Félops of the usss datgarea in the3d/Bhtaredal 1 ecor di ng

medi UM DI Lot redrdidg flefiuh Rfprivimds t entry conpri ses
information regarding the first defective block, and )
| ocat i ®plurality pﬁ@plaéﬁnmé Gk iegpegtivelp repaingrrorrpipoading defective
repl acy . f ks i . . 26. The optica

recor d?l%sprgg}eudr#%? réc!?%lﬂl:ﬁt %ﬁau%hgl‘r&gl n the end entry

conpr i sems¢qfive defedtdist endyagotipmginghnformatiordregardinigitbe defective
bl ock, : L nf. y ' a

repl ac%lﬁéej%tlagﬁ%ggi&:ﬁ%ﬁé% nggiltoﬁgoftglg?[{ egle'@g'ct i ve bl ock.

27. Th24.dpkeioptidal reeardingi medinnadif e 23 cfuather @ prisingtihformation
conprisinag.informati on regardin nunber of t

dof bot RpRUtegiRt M eril b Tetpey D ArEaine et and tast
medi undefé§ive biekO@nba@ihedefotith blgckyaal thetofdecetivel 16daldns of the

wherei n the consecutive defect list entry conprises
| ocat i BA“"M¥ or mation of only first and | ast defective

bl ocks2Mme GptideredslifGtihe@ubl P eledmion, WheemRs §GHehi§ comprises
| ocations of the nedium

- 29. A net hod of o .
r ecor dinfrymatipr sxeaedingthediret dsfective bloek. @adl lowtiosyinfargation
medi Unjeohiith o BiePRELHEARBIAR rdhlacing FOfidt BfedtBR|ERTEN!
bl ocks corresponding to defective blocks in the )
medi ung6.dmg optabregordingameripa o iclagm 24 s whesgiy the end entry comprises

conpri & . g i . :

oca: cirotatibh KR el ARERLAR Ak, (Rl Rekb SulsRich

met hodregérdimeporeglacepend blookl raplaging dlealastrdefactive blockal

recor di medj.u t he method conprligi pg. detectin .

consectt g oipTleehdpefFaRe of §h &3, e Snformation
regarding a number of the defective blocks in the consecutive locations of the

medium.

28. The optical recording medium of claim 23, wherein the consecutive defect
list entry comprises location information of only first and last defective blocks
among the defective blocks in the consecutive locations of the medium.

29. A method of recording/reproducing data on an optical recording medium, the
method comprising:

recording replacement blocks corresponding to defective blocks in the medium;
and

recording a defective list entry comprising information regarding the defective

blocks located in consecutive locations of the medium.



generating a consecutive defect list entry conprising
start and end entries re spectively corresponding to

W0 peosvoemd | ast defective bl ks anbng consecuRCT/ER2004/003460
defective bl ocks. 31. The nethod of claim 30, wherein
t he consecutive defect list entry conprises |ocation

information only for the start and end entries of the

r espec30.Vemethodtof sevdrdingiteprodicing date ob b oRigalawomding meedium, the
consecyt.i [.ve bl ocks. 32. A nethod of
record#%%%?ggﬁégu%%g data on an optical recording

medi undetédtiag wedseadive defectied blgcksgarthe aeding; andlef ect

list entry. conprisi inf.o tion regardi a_def ect .

s oelpiig R Gt Rt (shRE SR ity fad Sk Ghrics re-
def ect speetivaly adtesporlingowdirschnid nast defeetive bluks haoap oodscutive

of the diu nd whet her the defective bl ocks have

been r PﬁE@ghﬁg&replacenEnt bl ocks. 33. The met hod of

cl ai m 3L Thetedteddoft a3, dblerdin fle cBi¥etitive @oRict B enfty comprises
3-bit binary nunmber. 34, The nmethod of claim 33, .

wher ei lecatigg nfogpation; aphy {or thewbart andhendentraes afilas 1sspectpefirst and

of th ela@tr&f&"tivérﬁfo@ksdﬁﬁ&ﬁgt th¥ BorRL RS d%&i%ﬁﬁ&:kﬁ eplac e_d )
whet her the one of the one or nore defective blocks is

anong baseethod\pé resexding/iepwdpingdata on Ay opjicak ieeqrding gnedium, the
one OfH%HBdQQEI%%J re defective blocks is a first or

| ast defectiver bl otk anong consecutive defective
bl ocksgenerating a defect list entry comprising information regarding a defect in a one

or more defective blocks, whether the defective blocks are located in consecutive
locations of the medium, and whether the defective blocks have been replaced by
replacement blacks.

33. The method of claim 32, wherein the defect list entry comprises a 3-bit
binary number.

34. The method of claim 33, wherein the 3-bit binary number indicates whether
one of the one or more defective blocks has been replaced, whether the one of
the one or more defective blocks is among consecutive defective blocks, and
whether the one of the one or more defective blocks is a first or last defective

block among consecutive defective blocks.



