TI TLE OF THE | NVENTI ON OPTI CAL RECORDI NG MEDI UM
RECORDI NG REPRODUCI NG APPARATUS, AND
RECORDI NG REPRODUCI NG METHOD CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 00011 This application clains
the benefit of Korean Patent Application Nos. 10-2004-
0006473, 10-2004-0014591, and 10-2004-0040479, filed
on January 31, March 4, and June 3, - 2004,
TITLE‘E(?PP?ﬁE!NﬁéM'Qobn the Korean Intellectual Property

cl osures of which are incorporated

?PZR%W‘O@C?@@%WEB'@NW%&EPQ wﬁg%?%lg%ﬂs AND

relates to an optical recording nedium a recording

M G T D

ggoos To manage a defect on a recordabl e disc
[0008h e Tatsi anglicatierovialing dhe: enafitdif orean PetenbanrlibaiodiNes. 10-ZH0B)
oooatr@m@agom o@ufslen n@.u R@ zh@abmw r’med@imgary% Urﬁ&&lh gha?rla June 3,

2004h def ect %%P initializing
o EPRET Ve ¢t BP E?é‘ﬁt"?tﬂﬁc?‘@‘gﬁ%&% Qjfjoss i e&gﬁ%u"es of which are
inconpeptsadersmby referereeor ded in a prinmary defect |ist
(PDL) of a defect managi ng area of the disc w thout
BAGRBROAMD B8 THE IRVERBIRA] sector number. Also, in a
i near replacenent nmethod, a defect is replaced with a
not.n\kid bt ®eknvetion Sspare area in units of error
correcting code bl ocks of an area where an error
[0002)c c Jihe etkseidnventivg reldies éran guicairscanding medismpg rddoelirgy sd/or
' gi h a secondary
repn%ﬂg g@ta IsjifaIfmlﬁlg% %S%L%éo}d%%g pﬁoﬁmﬁ@ﬁ%&g’ area can be
al 2. ooadchgliondeme iRdikdddrt zi ng the disc and additi onal
spare areas nmay be allocated while using the disc.
[0003]0OGB}naaeQmtlefminagemﬂablaaitmpfémtln@dcdoahmgmmmal versatile disc

(DV[Q%ItcﬁnﬁQr'dl ﬁ_ﬁl?{)ﬂp réﬁé\ﬂ&hﬁﬁghﬁﬁé R %ﬁgﬁen('tﬁé defet eo%glfrlg Wﬂlleo nxtlalrzmg

en a e occurr e or
a disgend ﬁﬁd?@asqcmiocmérrepla@d&wﬂ'wg EERSL Istf?CQb"Feddﬁ a pﬂmary
defeét¢i§tl{PDEW%tdﬁfecﬂnﬁrﬁg?@taMﬂtﬁi—‘f d.@@@.ﬂ%ﬂalo@étm@w |@§tuesz IsB&or
e ect is a spare
rumfes” ARt DR PRSP R ok RESET iRReel Bih SPOOR plofci 2
sparel efee ¢ urlits 8t erem toryectisgechbderbldcke of arreea wheap Iaaceernmucurred when the
I
N il e

"St(%@dress of a replacenent block. |

[0004] Such a spare area can be allocated when initializing the disc and additional spare

areas may be allocated while using the disc.

[0005] Defect management is performed to improve reliability of reproduction of user data
recorded on a disc. That is, when a defect has occurred or it is determined that there is a high
possibility of an occurrence of a defect while recording or reproducing the disc, the defect is
replaced with the spare area to improve reliability of the reproduction.

[00D6] A defect list entry used in the linear replacement method is typically divided into status
information, a physical address of a defect block, and a physical address of a replacement block.



[0007] The status information includes status

informati on of a defect block with a replacenent

bl ock, and status information of a defect block

wi t hout a repl acenent bl ock. [0008] The physi cal

address of the defect block is [imted to an address

of a user data area wthin a disc so that it can be

easily checked in a reproducing process. That is, a
[000WMp s tThe atatdsi infdrmatiat tcluaesstatesintdrinbiioh df BeletiREbloclkabith aﬁr ea

eSS P BTSSR il B
user data recorded on the disc. When the host tries
[0008L, fTihp@bypice| adsirasy of Bmdpteeidrierkds bnited tdias eddress ofiaasset data area

withifi @is0db Gt 1 S&T beledsay cHebkean dse;ﬂod@ﬁig%cefsg TH=E Rl Qﬂaﬁ%an find
dat a addr e stem Then t

cets GGt B0 oFs (-8R Dncas Bacs PROPIE BRPE Bariatn Bedieo, an
with tturasesl;asmdiha hostean leprddoge the adelrdatsreatrded orathe riiscs WHenltie host

tries Ecﬂﬁ’ndté%% S s?ﬁ %g%rhédo?r?ae gigé Ef(‘}hesbtjo(?%{h?tﬁ}&b %Eér dap:a hg%"cf’r esrgquest o
repfqdrnl@e ¢ata veing 8 lpgicarigps fo arctma @tﬁ?ﬁ@ Bherche Q@Wﬁﬂe"trbbr@ﬁuces data

in th@ﬁhy@mﬁl@?ﬁ@@@@ﬂ%pér@fﬂ tt@@]e?’(ﬁ@é‘c{dréﬂs%li trﬁlﬁé?ﬁi’!sat tg‘tﬁ&%t Here, if
n ecC | S
a defghitiock oKk é'ﬁ%ﬁgh»fs'ﬁaga@geéa PP O R e

systenewill adyirbducy aoépladearentdock ciataaeplecoraefbr thietdefast blbek fusen defect

list eﬁtﬁt \ﬁitrﬁ’}{ §@efe<§t h@t I@.Eé{&&ﬁéﬂr aéggrtﬁ?e%t Fng'la% h‘%n{jﬁ J foP Iggﬁ&n%g

reprqsipcmq]@hmlgy ofdgq uses falg rqﬂordefi N@h@,t%use[' g@jggIea the physical address
of thé\8&redt Blobk bithe téfettFst¥dtry Mag be inléEiotthabddResdef 8Rtusk &ta area of
thedent ry in blocks within the enlarged or newy
a1 ocat ed spare area be left untouched w thout any
managenent. This is because if the defect list entry
[0009n presrdinginitisingt prefrsaiie et a defeetdist andry by biegks avithiadhe eriarged or

newl él%@atb& sﬂ)@é Ere@%e'léft umddaﬁwwnr@war@mgéneﬂt hemgw‘&%use if the
entr

.S ets addr es rea a
astect 1Szt e HoflE il g oY Aedos e Bt ere Fime RUa o gthou
any ¢hangesntbe defieciiiaieandry dets @o taddrassofinspesiaiey andoet@ataddgss of the
user WRS L nii%r each block wthin a spare area can be used as
a replacenent in a defect list entry, it is not
referable that the defect list entry withint

[eo1 ﬁu r Phreditioh iR @ gesdiugt Whig AsTects prsdaRnaged wsm&rr@a“ﬁ@er gdqh block
withikl B 6t g can bl Ldtedsnaeplacdnesa Inregdefdnt listehiey, t is ot preferbibly that

the dgfcéf:f 1% gft‘%%?tﬁm%ﬁﬂu“ﬁér%ﬂla%ﬁ %{ ﬁ vﬁt lalY%at%X %h&@aF%at%ﬁ%ﬁ Dﬁchanged.

OWEr | or nance “of
Furthgrhare, lswgethﬁe detepinistRutnors $HEU39§N‘ENIII$|®\WD@0§@]'V3 system reads the

defeAGSOMEL Bgleﬁr% tﬁ@p&?d?ﬁﬁﬁce@f tHeBivO5REGAt 1 nvention, there
I's provided an optical recording medi um whereon

ect status on bl ocks can be nanaged
SU%&&&"‘ESW@QH% ocated or enl arged spare area for
substituting a defect block in the medium a recording
[0014Ind Aseordiep oo asPeg) obipp aresentdnveatind. thefede aroyidad) ar aefical recording

mediRRIHRFLYR FSmBRbN@defect status on blocks can be managed within a newly
allocated or enlarged spare area for substituting a defect block in the medium, a recording

and/or reproducing apparatus, and a recording and/or reproducing method.



2 [0012] According to an aspect of the present
invention, there is provided an information recording
medi um whereon status information of blocks in an
enlarged or newy allocated spare area is changed
when a spare area for a replacenent block for
replacing a defect block occurred in a predeterm ned
area of the information recording nediumis enlarged

[0019f n@é%aﬂm 3 Eﬁg%gtdof\ﬂ{e dr%seﬁﬁlhvn&ug# % nggserL}l,%?(% S meﬂﬂgﬂton

cordi ng to an 'a resen
fecomlw BRI $NETEP D ﬁ‘ﬁﬁlﬁ iirermetion :hfé:locbas elosnlangader newlyaaigetied spare

area% cf’f‘aﬁ‘n@éd/ wlfi’ért @@@F@é’r&§ RAR "a@e;ﬁéc%ﬁtehﬂ%é‘kQB%P@mqg b Q6 feclIQ%K

& <p def ect

ocoifted |"Uanﬁ§ PR P Bl B e cEeg gl onlpged or newly

allocated whdenend thblnedlonrand  t he def ect bl ock are unusabl e
repl acenent bl ocks may be recorded on the informtion

[001 BFC Qcdérlg td@gééﬂ)@bt ok ﬂteyﬂésénﬁﬁ\nce%tlort ORed e%gétuéjm%fm?tlon of the

recor ded. entry inc
b'OCWP H}erf-‘ﬁ'{%rét?ﬁ ¥ Ry atqcatgdtsﬁ%re 2rae Indicales aRlsatiblosk with a replacement

block, apleftele aitnihading skads ﬁtf&ﬁnéiﬁ:ﬁhrﬂﬁ@ﬂﬁé‘ﬂtabﬂh@ (ﬁé'pléf‘,’ébhentbcﬁock and

the deREPYR 2rd T a8 LR B e} Gt by ot a s gmasfon ecorcing
medi iastp é@ thisgfase, Hee gafedt block may baitdcomied wh e defchiiss brattyiscliuding status
mfortnﬁttld?lrlﬁﬂiédnﬁ@ttﬁf it s un%éﬁﬁg?%srﬁégﬁggﬂé %{‘)&’ E’% g%r&!a%%}éta!?ck may

at ed are area_In e
be reTIPEG} &SRBt SRy Pce i famdis aLpate epiacymPRIasts ng
status information indicating that the defect bl ock
[0014]s Acemdibd o aneasbeat efba praskadivention, Ween e Gtaiednfom4tide of the
blocks %%@ﬁfal'deﬂ of ﬁ&ﬂf{ gl’ldggtegggalré' g}ea[lt%c\%zé ﬁ%eﬁggtg oglgw}tl%u’ian

aspect Pr esent 1 n

feP*aF?fF%mRm @rﬂe&c ishentrndheding staiug 'n@rr@@noaﬁ@cwﬂa@ thatethp ylefect block

is a 13bblo ealizREma MRk At e?%elré%i'd?a@toﬂfiheﬁ“nﬁﬁﬁéﬂowr@cdi'tﬁﬁfﬁlteﬁlﬁﬁl
block, if a certification result of the bl oc

[001 f‘gn di ':‘\E&Jnﬂﬁg %}%ta?bm Bthé ?Sregerﬂ %8@ {Jhérht%e R a%u& uﬁlaméa}tlg? afsthe

ctive
blocs iy 6 RIGSA of PRiYl altocaigd shese areR @dt;@t@amv@s@efd@fwtwwdolook if a

certiftbffiked bt cﬁﬂtetfdltﬁ:ldéi AbicStes ?ﬂt ReRMEAHBLGS th sib8 defectwe block a
: on nf.or ion rec

defogs Y i Xt Hirfrigion nddsig et Hoshers g
unustliie replacement btbek el be necbhied po ¢is ibfoenatieh e@dordtm rhbdlmh ard if &

certtf%gtéjﬁ%let'ot {he%mcr(él ﬂﬁl@&eéﬂhgﬁerﬁﬁoud%féc? nQE%]E&%?E)fe defective block, a

defoch 4giiontsy meipqifaeétﬁtyﬁtnque&% ingigatine that themgasible ﬁeteh@fe block is a
usableteRadSchPBlodkahaY K4 rBsbrdeintAd infdPafdn rB6&ahg edivkh? an

aspect of the present i nvention, when the Status
ocks .in the

ooty BB 8 ashelf ot RS Bl B Y BBy or e

blockslimitik eniarged of eenly dllosated spargarien gidisdies @ ssiblesiefective block, a
defedt ﬂét%ﬂ@ﬁ‘xb@mné Etgﬂug ﬁ'ﬁérﬁt@tﬁmﬁ(‘i:cétlh& tH&PE]%' p%ﬁblg QEQEﬁﬁe\bﬁ)ck is an

IS an pl acenen

bl o
UHUSPI?*%feP@??Wf bigeK dea ﬁﬂeeﬂl%&eagv mﬁwmratettermfpfmﬁf'e'atnﬂﬁg’fmg that the
possibleatefdcih@ blquassh btaelwteﬁlecdmenembdzmgy beSre@ords@bh te information

_ recorﬁﬁ& ln%%%gleé’]ccor%mg (to a rs"’qe/ctlc:.n o¥ egrglredrﬁanuP %tutrgr%r%%ggrr mat i on

bIock |s an

[0017] According to an aspect of the present invention, when the status information of the



recordi ng nmedi um according to a selection of a drive
manuf acturer or a user. [0017] According to an aspect
of the present invention, when the status infornation
of the 3 block in the enlarged or newly all ocated
spare area is not recorded on the nedium a defect
list entry including status information indicating
that the block is a usable replacenent block may be

b[ock ﬂptﬂé drbrgef of ﬁ'@v[y‘@ﬂbé%& sﬂa@@é@& it ?ecortdgg of Wi Méduamb% dtaéfect list

ormation. i s incl ug in a defect list recorde
e"*%\“&'&‘é’f‘% P dformzparndipating dhab g binck Isigsabledepiasaseent plog may be
recordecilondiesmadidef ect |i st header that includes general
informati on of a defect and a defect list entry that

[001'8PC| H@@%hé’ Shab b r%imbﬂirﬂé Iﬁghhémn%fcietfé(}?nsq ?éc%ro‘ ed on ag?redet?rmined

i nf ormat i on record ﬁé rumi nc east

aregy ¢ éhe) R e dlip Qﬂf\eqt inslydpe? defect ligdteader thatdedludegioeneral

mforﬁ%ﬂbra@f%r@‘l‘éct Ehcpé? Kefedt& on f mé!f.sdéiﬁfe%ﬂbd Pk risiion &ﬁ?ﬁe defect
are b r .of unusab

The S Palo el 8R0 mRarBiRGfsS aE EES ot r iR SR eoRes Beriwer o

defepi bdadks witl b eeptebment Hiackt the nemiyeriof défactdiocke, dbaisumber of usable

sparb rsfoeﬁme' &@]bghgtunm Er%soltﬁ:kg efaet th%tnﬁHﬁé &rgggaag ldgfeFtlve
na

tatus of 1 on on a
b’OC%ﬁ ddedieiectlisbentry ingliges ﬁtﬁwﬁ rﬁ?m@ﬂorbwaﬁn isAtesp deflectfirjpeergisable

statufof Blotiep Infe@aRMtonzl Mekical Bb@resd @ftattfefdcﬂﬁl@él{@hdi fformation on a
t at

f I k

oryaPERdthes ofp Beliefom Dicfy T s R pban o fdeSHalic O e
block with acepiesamnelt] ek, a siates aftadefed bloak witimivt & rdplapekneot black, a status
fa SRMPHIGK 8 blalS sBfus 3Pant L6
? Elarea an aseaa tus o? g p%sm“%?lg Oplegﬁ(%%i% eél%rd% status of
apof%ig‘ifeﬁb@(??o&\‘ng to another aspect of the present

invention, there is provided a wite-once recording
[co18Ed iAmlimg teantist aspest of tHeqprasent ioverdibn,tthere i mokded aweite-once

recoméqq'ﬁgﬁgn %e@g%ﬁtu Lrlf&ﬁ'l% f tBlo ks ‘ﬂ'[)?‘?eiact']gg&m% allocated

are area for a replacenent
sparg é[ﬁaa%:magg%d wleaergpats asesfor a replpcpmepfdiqek ferierlacingea defpct biock in

a prédeerREl Hrdal of the e G eAlarga@ ot Mevaly biRrale hnd iy the ink@ium.
t he nedi um 10020] According to an aspect of the

{0028£ Aecc3r|d|n8 Cc): nl% %s%gzct gf@%&r&s@ﬁ {pve%g&is thQn {hté%g)ecﬂg fﬁrtgg ingrged or
newhj@ﬂ@:@temspgne agga hap bhqvalwgdgg@[dug defﬁﬁtdﬁmw @ﬁvmg status mformatlon
indidatit thalthd Gsdaick iR S Sbideprakerhént BRckIMEY BOtorded on the

u@g acenent bl ock may be recorded on the medi um
med[ 21] According to an aspect of the present

i nvention, when the block in the enlarged or newy
[o024] | o!tczabramgscparl aspacted theasesaot inyeatiorh aban theddock inithetealargsd or
newh%d@c{a@ts'ggﬁ a?éa ﬁag%oﬂ%? Béanq{sg 94 sta%@fnfth'a{uB iﬁ’é‘b&ﬂ@ are not

entry aV|n status Inftormati on
yet wriiign @attheffgedlwata qefret lish ﬁU@é@fVW@EﬂkHﬁ igfognation fdicating that the

unudedbiRt A e tabll resticeRlit BistkmeMettecbrésdl dte Mediulin

[00622] According to another aspect of the present invention, there is provided a computer
readable recording medium having recorded thereon a program performing a method of
recording and/or reproducing data on/from an information recording medium written thereon.
The recording and/or reproducing method includes, changing status information of blocks in an



[ 0022] According to another aspect of the present
invention, there is provided a conputer readable
recordi ng medi um havi ng recorded thereon a program
perform ng a nethod of recording and/or reproducing
data on/froman information recording nmediumwitten
thereon. The recordi ng and/ or reproduci ng net hod

i ncl udes, changing status information of blocks in an

enlafye@ Bl %m@@éilo@éte@?ﬂﬂré/ adh WRERS §|§’ar§ B?éra%:aé Féﬁia%}ﬁéht%loip ?Jr‘?epiacmg
or a Pé acement | ock for regrgaCI ng

2 defgpack 2 gredpletaien 7rpm enamEduBs pHaraRg af RRwy Falocated while using

the redtliun, gad ranbrdvemthy clednhetsthiaslinfdrnborls thg mediien. medi um
and recording the changed status information on the

[002@]‘9 di 'Alég&rd g Q?éﬂoth%? Q§Heg’ﬂ dithe ﬁ?es%ﬂﬂh{f%ho@%ﬁ’&g ts ;S?Bwélc-;mean information

resent 1nvention, here i's provi an | nf'or mat

recong@dpqﬂlq%mﬁ@quf@pt U eet ig rqj:gfd@gtonﬁh%me@wp,{@ﬂ{(p%mg that a block
withif @6 @mld@ed @ﬂndﬁl@alﬁﬁ\%ﬁibwﬁﬂdm’l&bﬁ @g:t Lﬁ&iblehﬁhn@sabl_e@@ﬂﬂacéﬂlétlﬁ biBck

an enl arged or_ ne cat ed spar rea.is a usable
whefife S8 Bikedor sttt botl hEong A driee od s inapd A syy
aliocated epllacdnpethe mebiook repl aci ng a defect block is

enlarged or newwy allocated while using the nedi um
{002&100%]>or&ﬁ§ & 4H 2Pedt Of MR pRSBAGHveRfiont nﬁerpétﬁtﬁg fHformation of the block

:
inthg FRISTaeg sty Spoail e Tooeag® 8 daRat B s ArpiapRen block,
the daekcelist elhfyonéy indit¢ete that tbp Hefeet bk abd thekepladehrentietbelcdre usable or

umm%ﬂé%gﬁﬂ%&%n mhndicate that the defect block and the

cenent oCck are usable or unusable replacenent
Iock [ 0025] According to an aspect of the

10025}, PN AREATPSHE 1S PIePOH AT WG9 RIS IFRton gf the ook

in thé Btarged arrgadl aﬂbcanail\épﬁreaéréa)m&'bﬁés 8 ﬂefeet Mdekavithosti zo@plasengent

oo P B SR 2 Bl S5

replaggmpiidlagk. unusabl e repl acenent bl ock. [0026]
According to an aspect of the present invention, when

[oo26f atMSorhuﬁ{; Qféfl‘ﬂisipédﬂ oPfhe pheemtlife@ktion, Whéhstats infdrgatorosf the block
i cates

in th% 81\#%%?(? Qren%%’o%ﬁca%&ﬁ % &2%"%%"{’"? e% a pg |bEI'e Hegfs cSqu bg)ck the defect list
entryt thayt indibate pras b ipbssilde fafedtive blotH s alusalge ar mmle rfmlacement block.

unusabl e repl acenent bl ock. [0027] According to
joo2# Otﬁl&@&rd;ﬁé RESTotHRF addast P RRSPNent iNVERINbH, Bibre ts"lﬁcﬁ@ddd&a recording

pr ovi recor nd/ or repro cin ar.a

A RErORGE B HSEHIE 5 EEEPLRS BT o O S LAp, Mol atin
recofditfgami¢tiinh.OThe reewrding Bimfjormegaiodutring Hepamiss oragiinijdgradiopirolling unit
that %%grf)gq#eclleggpigr?cﬁcgr%rrﬂ {lmtyto Wﬂ%/éjéie@e&]iﬁ%mrﬁ ﬁ’ihicbtﬂ‘% tHaWat block

contro I'ng an witing unit to wit
withia ad efletged lof sewleaitocsied priireanen isg Yeaale o4 UB‘F%‘@I@ replpgemiant 'é!ﬁ‘?k for

repla%@h@ﬁtgfﬁ%n He ﬁﬁm Hedfok 8 ?e'iﬁa%gmﬁrﬁﬁﬁ&:k #re@epladingta sTaR IbRCR h the

unusabl e repl acenent bl ock fo | acenment when the
mediigyip enigrogd of %?W'%a"oéﬂ?%lﬁ"é'l?éﬁi“%heo"é‘ﬁ W8 replacing a

defect block in the
[0028] According to another aspect of the present invention, there is provided a method of

recording and/or reproducing data on/from an information recording medium. The method
includes, recording a defect [ist entry indicating that a block within an enlarged or newly
allocated spare area is a usable or unusable replacement block for a replacement when a spare



mediumis enlarged or newy allocated while using the
medi um [0028] According to another aspect of the
present invention, there is provided a nmethod of
recordi ng and/ or reproducing data on/from an

i nformati on recordi ng medium The nethod i ncl udes,
recording a defect list entry indicating that a bl ock
within an enlarged or newwy allocated spare area is a

areau&eéoﬂesuaeémm B@abioereb%e.hes%aﬁeﬁbuéﬂkwg Pfe%teﬁ'r&iﬁ?‘dg%réﬁ SFREmedium

? for a repl acenmen
'Ser\l%?ﬁda‘lflnﬁ I %Cé’feé’d"fh"ﬁluﬁﬁq’(“\eﬁ” YH-edet er mi ned area of

the nmedium is enlarged or newy allocated while using
[0028he Avdifibvahashe@B2O]/ofddiahiagesadf tiasipesition ailidlecset forth in part in the
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descﬂﬁlY&]%lﬁ@ﬁﬁellsog‘{slahﬁ n h&W Vm%{ﬁtt?]eoébot%% b\'gxqgrrl]%&éscﬁﬁfoh Nor nqbﬁl ibarned by
practiee B Bhe IBYetien-om t he description, or nmay be | earned by

practice of the invention. BRI EF DESCRI PTI ON OF THE
BRIEPRAYECIIP TI G0 8% THENBRAWHMES or ot her aspects and

advant ages of the invention wll becone apparent and
[0030P" erhb&asHdiof o E&:‘éb@aﬁ&* aé\ra%bém tﬁ@#nbémrbn Gill become apoarent
description o di ment taken 1n canjunc

and (Rete eP‘H'é aﬁ@@@ﬂ‘ﬁﬁﬁ?’“ﬁ'@e @F%ﬁ‘%‘é@%‘ft'oﬂﬁf R empbpeiments; @k@ m
conjliMcaekwith g aadBmpahyisd draking@ofavhidht uct ure of a recordi ng
and/ or reproducing apparatus according to an
enfBiGdi sentioakfdiddnem fingisxding a sinwabumé pbareckidBg aRdios reproducing

appa?‘étﬁé‘&(gﬁfd?r{g 1d bﬁghﬁﬁﬁlﬁgnt%f flo 'bgés?ntr iReRtich;ng | ayer disc

accor to an enbodi nent present invention;
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in Lon; F S tu t

f of Bt st Sy e & LS b Ra B H R boehd B o
embodimenrod $erresentiaventiom; FIG 5 is a structural diagram

Of PR, @'@t@struetrura%.a@famaof%fa%cfanﬂat 8ta Séféét)‘st' elcEM’éﬁnﬁ gad in

I'S a reference diagramillustrating
emb%‘i'@?’ﬁfé’ff'ﬁf%?ﬁ?ﬁ*t‘wﬂ'?t“?ﬁ the defect list entry
i | F1@s5 1sad @iciural Blbgrambof afdata forfmalt 6f @ddfedt dstamte ildstededtinFIG. 4;
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of FEdne igd Rfeérice diagram illustrating usage directions of a user data area and a
spare area in a double recording layer disc according to an embodiment of the present
invention;

FIGS. 9A and 9B are reference diagrams illustrating a method of processing a defect list
entry of a block within a newly allocated spare area according to an embodiment of the present
invention;

FIGS. 10A and 10B are reference diagrams illustrating a methed of processing a defect
list entry of a block within an entarged spare area according to an embodiment of the present
invention;

FIGS. 11A and 11B are reference diagrams illustrating a method of changing defect list



invention; FIGS. 9A and 9B are reference diagrans
illustrating a nethod of processing a defect |ist
entry of a block within a newy allocated spare area
according to an enbodi nent of the present invention;
FIGS. 1 OA and 10B are reference diagrans illustrating
a method of processing a defect |Ilist entry of a block
within an enl arged spare area according to an
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FIGS. 20A and 20B are reference diagrams for describing a method of processing a
defect list entry of a block within a newly allocated spare area according o an embodiment of
the present invention;

FIG. 21 is a flowchart illustrating a method of defect management for a recordable optical
recording medium according to an embodiment of the present invention; and

FIG. 22 is a view of an exemplary method of processing a defect list entry for improving
performance of a drive according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] Reference will now be made in detail to the embodiments of the present invention, -
examples of which are illustrated in the accompanying drawings, wherein like reference



FIG 19 is a flowhart illustrating a nethod of defect
managenent according to an enbodi nent of the present
i nvention; FIGS. 20A and 20B are reference diagrans
for describing a nethod of processing a defect |ist
entry of a block within a newy allocated spare area
according to an enbodi nent of the present invention;
FIG 21 is a flowhart illustrating a nmethod of defect
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that occurred in a spare area (a predeterm ned area of
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recei ves a pre etermned wit comman
converts data output from the DSP 30 into an RF SIQnal The readlng and/or writing unit 2

having the pickup device records the RF signal received from the RF AMP 40 onto the disc 4.
The servo 50 receives a command needed for servo control from the system controlier 10 and
the servo 50 controls the pickup device of the reading and/or writing unit 2.

[0038] Particularly, the system controller 10 includes a defect manager 11 for managing a
defect status of the blocks of the enlarged or the newly allocated spare area.



froma host 3 and transmts the predetermned wite
command to the systemcontroller 10. The system
controller 10 controls the DSP 30 and the servo 50 in
order to performthe wite command received fromthe
host I/F 20. The DSP 30 adds additional data such as
parity data for correcting an error of data that is
to be witten and received fromthe host I/F 20,
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information is recorded as a defect list entry including status information indicating that a

replacement block is usable or unusable.



all ocated spare area and if defect status information
of the block indicates a defect block without a

repl acenent bl ock, the defect manager 11 controls the
reading and/or witing unit 2 so that the defect
status information is recorded as a defect list entry
i ncluding status information indicating that a

repl acenent bl ock is usable or unusable for
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[0051] To reproduce data from the disc 4, the host I/F 20 receives a reproduction command
from the host 3. The system controller 10 performs initialization needed for data reproduction.
The reading and/or writing unit 2 emits a laser beam onto the disc 4, and outputs an opfical

10



[0049] Particularly, if the disc 4 is a wite-once

di sc, when the block within the enlarged or the newy
all ocated spare area is used, the defect manager 11
controls recording of a defect list entry including
defect status information indicating that a

repl acenent block is unusable. This is because the

bl ock cannot be witten again even through there is a
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pres%%ﬁ'&" W rrr@?ﬁrherfgesm??f' 3. The systemcontroller 10
performs initialization needed for data reproduction.
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alned by receiving the |aser bean1ref|ected from
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he _RF si gn nodul.at es the nodul at ed
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10056}, - The D5 A8 AfPRL0 ferRrdgigtest PRRagPpEY TP g

inforinBfonl3eSgedmedi0Q5 Zhe BMaLis eittietistendinet Aea@ptin outbr area of the dlsc 4.
recordi ng nmedi um according to an enbodi nent of the

[OOSﬁr e%ﬁﬂ r SVERRE }'ﬂ%ﬁuf%thller &9¥Vd£l§ded§z%§ lah ﬁﬂeth&rotg gﬁdcafze' SParelareas

ructura ramor a Sln% e recordl ng
g

to wilh 8 erlase RO Bk oroR0s & pioeh sk G et dgt B dspored In a

predét@?ﬁ%ﬁ‘éd &8a oi[tQQ §ﬁr dRafafi df 0@ dise FAlen idtializing tied dbta area.
I ncl udes a d-in ﬁrea at. an,_inner_c

Alterpatiygly, the ?Psé? aizas ey fe Bawgplogried am%?faﬁi"e““'méi%‘gghed%?“ i+

area therebetween in a radial direction of the disc.
[0058] Defect management information that is recorded on the DMA is composed of a defect

list for defect information and a disc definition structure (DDS), which has information on a

structure of a data area.

[0059] The defect list includes a defect list header and a defect list entry. A format of the
defect list will be described in more detail with reference fo FIG. 4 later.
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[ 0055] The lead-in area includes a DVA # 2, a

recording or witing condition test area, and a DMA #

1. The data area includes a spare area # 1, a user

data area, and a spare area # 2. The |ead-out area
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[0068]e c GGl idrig a etructuraitdiagrpm obmdita fosmattal gtdetgctlist 4GthercardiDmte an

emedimeﬁ'E&?t{-@%‘%@seﬁtriﬁ\%n%n.t he LO | ayer includes a spare
area , a

~user data area, and a spare area # 2. The

ookt ik B IR o UGB e

list ehty420.1 ncl udes a DVA # 2, a recording or witing :
condition test area, and a DMA# 1. The data area of

[Dﬂﬁﬁpe Th dle%%ﬁfst ﬁé%ﬁéﬂ*ﬁ@%oﬁgﬁéé@rnﬁmﬁérﬂﬁfoﬁnﬁion for alftRict Makayement of
area, and a spare area 3. The | ead- out g{eafd# I cif .
blocksh e defegl/ist haagen 419 dncludesofiormation on a number 412 of defect blocks with a
replacement block, a number 413 of defect blocks without a replacement block, a number 414
of usable spare blocks, a number 415 of non-usable spare blocks, and a number 416 of

possible defective blocks.

[0068] The number 412 of the defect blocks with the replacement block denotes a number of
defect list entries having defect status information indicating that defect blocks have been
replaced with reptacement biocks within a spare area.
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and a DVA # 4. [0065] FIG 4 is a structural diagram
of a data format of a defect |list 400 according to an
enbodi ment of the present invention. [0066] Referring
to FIG 4, the defect list 400 includes a defect |ist
header 410 and a defect |ist entry 420. [0067] The
defect |ist header 410 conprises nunber information
for a defect managenent of blocks. The defect |ist

[(l()d!ﬁe adeie dukthel B3 SrdRSadréth QIBH@thHBthﬁbbll%pﬁEtgm&{t b%&@d&foaefga number

acenent
of dEp ]t eSO YK A BHR M TA00T REAAR S faTe loch A ar
replddefnenbblockswithirea syeee arebl ocks, a nunber 415 of
non- usabl e spare bl ocks, and a number 416 of possi bl e

[ouﬁi‘lff efild Hfnpdt Q%éf thd l.%g ngJ e %E%kﬁ@e%gteéja%uﬂwfb& &edrrge% r‘?s‘%f%ntnes

ocks with the re enotes a nu
havige flefeet status ‘”féﬁ’f'?tIOE!i‘dh’ﬁWQrfgb'@Fé‘ffb%ttcag baused a5 plaseinen among

block$\thaCatk inbeplbédd idfrecdpah] #i6Ks have been replaced with
repl acenent bl ocks within a spare area. 12 [0069] The

[ooﬂg nbﬂ'l’e n%epﬁ § J}?hegr%%q,{%gblg L~;9a‘%§ ﬁ%}@ﬁstc!é%#tteaé?ngmpeq ?f g{afect list

enent b ock
en*r@hga\r"&derﬁ%av Bfﬂglsanfwé@tlorsrndtcaj@g iarbfagk thet canmot redised 85 age@acement

amorg bReks thhQF& noirs b within 2 b:@%@é@nt bl lock within a
spare area. [0070] The nu er 414 of the usable spare

T R e )
entrige hanreaddedest staue hifermetiemindicating g bidsk eitk @ posltle butaohyst verified

defeﬁ%(ﬁ@%c%kmhﬁ‘a@s&%{aear&f ea. [0071] The nunber 415 of
he ndon-usabl e spare bl ocks denotes a number of defect

[Cvi]%:&#1 T(pgtcp F‘Fﬁl IE% Bl'n dgllg%{qﬂ %[‘ 3ﬁ ét?&&?ng%gvmg defect status
inforrraibragreheckts. Taerdefgct tisteoicp 42hiatiudese deddct list phiack d 4@4 tadeafect list
entng#?géﬁe ag de{i&gd%]emwh,qggber 416 of the possible

ectlve not'es a nunber of defect |i st

eiwt 2!—1‘488 haV| ng def ect shat us i nforfmatl on indicatin

[0078) o FRCWR £ sHupyekdipgrampl e dafa forfat o et bk entpisrpted n FIG 4.
anong bl ocks within a user data area. [0073] The

[0078k eReferringto FA@ELT, p d420t liskerdry @G 15P@ irncludes Bétusl mfapottidn 10, a

physical AddPsss2ay bf‘@dé#@ét %E)Ek shak lﬂ:ﬁysu':aﬂgﬂr&.% ddB? AL Fbp@c@r%gﬁt ‘block.

The def ect |st ent ry '420 i ncl udes ect I'irst entry

[007§l?f j-le sfqt%st (i&(;n 31 s Eﬁ s[t%as]w onl‘gfaé cgd?f'gctgulocks the physicai

address ‘&Rﬂto_i kel deﬁacayoam afphyslcdamcwrése afrathicly fhealetbef otk i$ lossted within
a usEf ity aljela,l E}ﬁﬁttﬁeaﬁlﬁgcél Badrb& 53b-of the replacement block is a physical address

at which the replacement block is located within a spare area.

[0077] FIG. 6 is a reference diagram illustrating the status information of the defect list entry #
i 500 itustrated in FIG. 5.

[0078] Referring to FIG. 6, the status information 510 includes five states, “1,” “2,” “3,” “4,”
and “5.

[0079] Status information “1” indicates a status of a defect block with a replacement block. In
this case, a physical address of the defect block indicates a physical address of a defect block
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[0075] Referring to FIG 5, a defect list entry #

500 includes status information 510, a physica
address 520 of a defect block, and a physical address
530 of a replacenent block. [0076] The status
information 510 is defect status information of defect
bl ocks, the physical address 520 of the defect bl ock
is a physical address at which the defect block is

w.tmh %q%&ﬁfété%rbgl NphﬁlﬁHﬁﬁi&&@Bﬁth@F&ﬁamﬁ%@F’t BIb& .pgwsfeal address at
dress 53 ere | ace IS a yS|ca

whlcaad?ré%%emeat b'%’flt'&’ﬁ f?ﬂ'f%"*? Hsi dg‘ééh@ﬂ‘fk Breserdeadn » goase age-

within a spare area. [0077] FIG 6 is a reference
[oosd] aditains informatton 42 iimtjcatdsen Satas ofsa dafdad blvak withoubé replaeement block.

In th[é%%géé]% dﬂ&%&al SqrE % o?thﬁld&ﬁeggblb%ﬂfcﬁ&e&éé §gh>!le?lF ddresS of a

erring e statu orrmtlon 510
replgca@ppidiosk mithia ag{sa&@éa "2," "3," "4" and "b5.
[0079] Status |nfornat|on "1 |nd|cates a status of a
[oogapf Estétud)lhfbﬁhaﬁmt“:h indidotp! sastatneofta idabRlblodkf tHelbareGa®e , This is

for mdhc%FX% Féjﬁioa( xxosftmgtalﬁhéjgpagcéregl %gihls c?%é %apth%?ca?address cfa

dreds™o f'ec user
replaﬂ:altnanwce:& mdﬂ:af@h pohgsital adittessd aypahle bl0¢leymg@geum¢nladgﬂ blokks of
the dpiiredr@dysi cal address at which a replacement bl ock
that replaces the defect bl ock is recorded in a spare

.[00821; eé%ta&ésr |8§>{r]1%t|ot824< Lﬁal Iaﬁf or ' ”@é’ﬁ%bﬁ? bIB%t gf%heasqsatreaarea This
is f0|_t ihdiigatbas@tatt& qb b ypiick ax!stmm @gg‘.p@f& ardse lodfisease s phykical address of
a reﬁlaﬂghﬁﬁf RSk RS Gty i GhBESs Hlan [inudapR) M'H?rmng bRk ced

user data. '[0081] Status 1nformation
blOG'Fﬁf&lt'@aiPééeaéeast atus of a usable block of the spare
area. This is for indicating a status of a bl ock
[0088Ki Statuginfonnative S et eatesreesiatus of & possibleadefgctive Pooks it this case, a

oyl AR 8f  Bool A Z6RIBRIPhA S VeRfiod fed dsag@@aeéd cal

ress of a usa ['ock unrepl a ocks of

the s are area. Status info
ro08h PG Tk @ 4-Tei e Aaspn i GANTG Hpts IEBIES Bf s oeip.arep and o
spar@afa.in 4 Bingle récardirgr layen dise atdortingeto st atmbsdiofentofitiegmisent invention.
existing in the spare area. I'n this case, a physica

[t'J('JB@](:jj d rF?e?érnrg to FIG.76 P h /S S ectftInQs thel [REF Gtk ﬁr%a"t"s R aiiedlin area to

dress an unusable bl ock anpng unrepl aced bl ocks
a leagou eadpafeia area 2nd PO 83Precmae! FMLRIralscaipdy epare area # 2
can bé ﬁ’évﬂ@&l%%at@d Filthé tata Qifeaaleﬁﬂﬁé ica-eutgb® ckiiluetritbdilFEIGIMand if a

b7 A B B R LB n
diredtio0 8fithe B$a@e ditedtion af the Liseralatacares. s aueh, byl qgagideting i usage

direHlRADSH Rl LEE HABRa%nd hekH8le A8, @ RIWaAPaR Hedcan be allocated or 2

spare area can be enlarged more conveniently.

[0086] FIG. 8 is a reference diagram illustrating usage directions of a user data area and a
spare area in a double recording layer disc according to an embodiment of the present invention.

[0087] Referring to FIG. 8, if a usage direction of the user data area is from a lead-in area # 0
to a lead-in area # 1 via a lead-out area # 0 and a |lead-out area # 1 in a data area and only

spare areas # 1, 2, and 3 are initially allocated, a spare area # 4 can be newly allocated in the
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Sspare area in a single recording |ayer disc according
to an enbodi nent of the present invention. 10085]
Referring to FIG 7, if a usage direction of the user
data area is froma lead-in area to a |ead-out area
in a data area and only a spare area # 1 is initially
al l ocated, a spare area # 2 can be newy allocated in

the data area near the | ead-out area, as illustrated
data. apeaF Aegi' Thz ’lea?rb%t élfeag %ﬂﬂﬂs?ra%{dgﬁlgiﬁéeé %ndjfa | ga%\?%érea # 4 is already

l“'“é&h@'h’ﬁ@t@% thGhSFb’@r? wpplidions be @nlﬂ@@ﬂ iiroan erfpositecditgstinpef the usage

diredtibii 80thé Qdbr Qhtatah. USUCH Bl Boi®Ring A u%?%\iireleﬁeforns of the user data
us

i dering the usa dire tlons of
orea P TSI 1 AN SOAP S50 R IGHAADr 5 PR CaEPP 5 be enlargec
moreatdnoeradrglgl or a sSpare area can be enl arged nore
conveniently. [0086] FIG 8 is a reference diagram

[oosk] | ¥ A 9 JESRY R %Eﬁc%“tﬁég%}ﬁs 84 cﬁblhjgfsg Fne%g%f og@ssﬁgq—x defect

are area in a recor

list ea%%‘p rPhler WitBingnesinrYaratecherant aren éccwr@%ﬁetam ambedinephof the
pres¢@R&tionef erring to FIG 8, if a usage direction of
the user data area is froma lead-in area # 0 to a

[Oﬂs%lea(#-'lé 33 & Qle\% ﬂﬂ:iﬂ%tﬁg s'(l‘:?%?sdof%%ata% % I# a ?Ingle(iiaa/er dISC in évhxch only

d-out area rea an
a spgre preagt 1 i qocgted2gd uppd atihe W't'ﬁIanUEEP%‘HF[Gag@ [5ef dew rlle%tratﬁng

procé’ss@@&laﬂ@ i@ ialiorpdfloRerd iBEluddd ih Bepdid 6 92 AT tRadRE afhldhh'@s the
ated in FIG 8, and if

ut, a il yst
Spar%ﬁrg?g%q’”géat?cpatﬁere? "‘5\6‘?8 the C{;ﬁcu ally allocated, the
spare area # 4 can be enlarged in an opposite
[009¢])i r Eefering tofiG RA, anlyryeraraianea #tli ipinitioly alheatebipra didet area, and thus

the d@faea?ea iNSud4Ghe spaYe 4008 HARHINRL s s8g0e directions of
the user data area and the spare area, a new spare

[()t)!)‘if:lor @lo&%ﬁq@g ga?,éﬂ %ﬁgrte[?gﬁ?%d a‘t:ﬁ'%gnggﬁ{hgﬁagra b%fegmrﬁer t%oc(i @isa

defedft%fo&?& AE & reIABIRATLICIRID thab i rébldtB HOEIQH bIBEIOR PE®IAR idthe
list entry of a block wthin a newy all ocated

t
spar%asﬁ % TarT®g blosk St ig ?ﬁgfepbbl%ﬁk Byislens hat hiaves replasempntdiask to
replab@H\%‘Hefe@pblo&kqp&%]sggrb%ea%l ' ?hé‘blé‘?k@ lé ‘Ja I:a&h%‘b'iéﬁéf&ﬁﬁv@bloc

status of a data ocklnasmg 'ayer disc in whic
a spare area # 1 is allocated and used at th

[Oog?lni M@P iU5ing fhedliscamire eyvieent siate. § aspgreaieq F ¢ &Q"P%"?%‘ the end of

the UBEIQRESHESinShidhg 8n hrdh A WREH BB bRk XD @K anél @ hidGRAlyidNodted, the
are area # 2 in the disc, which has the spare area

curre#Pﬁatﬁle%%ﬁtséﬁ usEsted B FIBi 9% using the disc. [0090]

Referring to FIG 9A, only a spare area # 1 is
[0093]ni Reldriing taFlG 8B} #sharearaa ¢ ia aliucetad abihd ehdhobthe tiate adwmt and

thos G415 HERGooc P wpREEa By oo BREada thEind e 2657
t he user data a’rea’ The block Qis a defect bl ock;

[0094]n d Inthisesase segsting the blerk @theithes thesreplacerassi Bloek. efviefect list entry
is re@FdRGHdilRS Hhai the HEEQ DL @ Snd HE replacement block @ are unusable blocks

of a spare area. That is, a defect list entry of a defect block having a replacement block is
converted info two defect list entries indicating unusable blocks of a spare area,

[0095] The need for registering the defect list enfries indicating the defect block (D and the
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spare area # 1. The block B is a defect block, but
does not have a replacenent block to replace the
defect block in the spare area-# 1. The block (r) is a
possi bl e defective block. [0092] While using the disc
in the current state, if a spare area # 2 is allocated
at the end of the user data area including an area in
whi ch the blocks QQ, (r), and (r) are nemAy

repla?%%%ﬁ@o%g %gaﬁaﬁ%ﬁerbg}%se ?étﬁ% gp%?g %%Iamég %%”OWS F?a egcrg)reg gbove
with gefe@enice taFICoE it dek srigle lager disd tl’@fus’abedlc‘emtta‘l a"rtbaspa%]drea # 2 is set

as thk I&Hpc‘osgg bt tﬁé‘h@ag@rdﬁ@céioﬂ o ﬂ’ng BSerd3E acl'gg‘igeragief%B%Un af t %spare

user pare area

area ("fa?s d hatizdbe enarparené 28 tﬁ,ﬁl@f lr@jmwg@ctWaérom@ Puses| caelenfemce to the

lnnertﬂlr@@'Kfe;]e&\cﬂ@I; tﬁ@BlsJ: | Brus BittehYa déféct B@)@I@&@?Q répﬂﬁlaﬁl@ﬁt' I:n:g:k s inside
e ere

20
e R e 200 Rt M sl et gk it oty
a defdeifofck. Howévee mbmsjdenifg the diedgeadirebiiomait tha;pamgar@a # 2, the replacement
blocﬁﬁghlﬁ%gtr?erugﬂ@ | RClialisn tl‘feoc{h\fe,edi E@gk ng i? hevgﬁlagi d s%grel érgg #2

entries 1 ndicating unusa

alreapipbas] defp ane daisri defeqy bloploshionlg nok BS Hesckasta feblepemant block. I

the deREIBIRK id rﬁtgké"g@tér&ﬂai QQefQ&fIl@tCéntT irektife R Geﬁe&%l@eﬁ is an unusable
men

ock O th
blockF BLsPHE BEp. P HStom Al HELHR ARIE S reulP e PO -
However, Be@usd theidefechidocki had lasiefert/iasfordhad, teliabilitg afgiata of the defect
blockdd B&?Lé:%ﬁ g& ﬁ%%m%&%@ F 8 dhitads b{nréﬁ"aﬁe&ﬁ;tuhgﬁe data on the

e usa rect | on O
defeqt Blonkisra il RSBty s ihegiafest biapleaniepsionra gefortspaipiecause
the dsRaock BREad¥ hdd | h%iefé&ﬁ dhbiidré)6f tb Hefeét thitk id @ieraiheayd Rive a

coro S RS s s R s o SO0 558t e

usage neledef the $pareearpaniidils swaess, alotaf timeis vasted it @planipg the defect

bloc:l-;gI %@Keéﬁ@h‘u Iﬁﬁfln@‘fl%sefﬁéﬁcgaf tﬁ&&n\@ é%ﬂén‘l SI' h@%ﬁ‘or@%@@é $t¥r|ng the

However consi er|n

defec(g pPlegevithimths eriergsd spae area i nglcgmgttlpfédqf@cﬁ |b[9§@ %@munusable block
of a ébbl%fdfeéS 0AnEcesdant opeatioiest thd diive @gitérn Gredlided vehaé Aintaining the

p bl OCFt h| n the enl arged spare area # 2 already has
emciency 8 E%f*” #H&®Mhus the defect block should not be used
as a replacenent bl ock. If the defect block is not
[008§]e gAlsp aegatding the w@wtmqugtheémla@menﬂlp!@m p dgfectiist entry

mdm%%;\(:t;igetdse% glgcll @ ?Quse ?ﬁg Ib%el? 2ra &E:r EQ ]!sSrQ&:[rge anr@m.al this

S emvv|I or replacenen
casej md&fét&llét@hlwechaﬂ@dma defbetdiatentry oha sphré arsp. bl ock had
a defect beforehand, reliability of data of the defect

| Ok ) :
[Oﬂsﬁs Oﬁégélr@n@ g'featgﬂég @\%ﬂ?? ?tr)]sgs‘ t{%&’é?é’dt de&ﬁcatﬁ)Yl%'F tHe bldch @ fR4td in

e data on def ect
the abiualqibysitaheddsedsanay Hei pgrfopessigir Bidefect fist h@tty acn@rdmﬁ@@ pre-set plan

w.thom Qe SRR \b%lr@&r@eﬂﬁérs&t nﬁaﬂéuéiﬁpﬁuﬁ@caaefwcgﬁ@mefa possible
bl ock al rea had a def ect her ef or&I glg

o BlRo 1 fRqIEPHG AP Ik 80y a6corBp & the resyltotfbe gt calon, wher

therelld oe Befdt i thb 8lotle pited cerdficatibinoftthebloak  defeatilst erdtrytitritcating the

block ¥ B S &?%@o?%%dsg% &rllfis s retidiEd R{eije%% éﬁd i ﬂ&reﬁ?%&fect in the

blockr gﬁefg@llﬁ’ger[tm@dw@m@g;the block is an unusable block of a spare area :s registered
thereon. in the case of registering a defect list entry without certification of the block according
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bl ocks, and results in |owering the efficiency of the
drive system Therefore, by registering the defect

bl ock within the enlarged spare area # 2 indicating
‘the defect block is an unusable block of a spare
area, unnecessary operations of the drive systemis
reduced:while maintaining the efficiency of the drive
system [0096] Al so, regarding the block 03 w thout

to thbhbﬁb §& @|aﬁcé3w‘é’&t IlQ'(éﬂﬁiﬂ md@atﬂ'@ﬁl@&ﬁloéﬂd iSh uﬁéﬁlé ¥r ad HLEAE biBk of a
n. unusa a spare

SP"’"SF&‘? ”}"5‘” '88 g"r%%rad*”t(‘ﬁ%?”ée&r{ ule (irp- 'ta\ﬁei)ed"i’:'h%f@ df%{e aangfepturqrgf a user)
is regintereg. i s changed into a defect list entry of a spare

area. 100971 Regarding the block (r) with a possible
[009§Ff Q'Q%S f(ﬁ\ratn'dﬁbﬁ %Fé r%féréﬁcehtéﬁrams%ﬁegcllltﬂg% ﬁ]gth'og E)ljaﬁessmg a

ysi cal ‘address may be perforned or a
defeF'i '§t e"é"ﬁtof 9 bﬁe&:‘a&ﬂw‘ Ayerlgroad haee aee apgosding W@’Wtﬁomment of the
presemtfifvehiigat i on may be recorded thereon. In nore detail,

in the case of certifying a possible defective block

[00991;0' Fﬁégf e LiBg .lﬂsrﬁﬁng% taltdsséfa%%r oG85 ﬂél‘%%afepdn%é‘% which

e cert when
Sparg F\‘felé‘laléE 1b’=l”€<ﬁ<2 e plgoated angd ﬂ'ﬁfi%ﬁf therinidglizetias, andoilie, 1GB is a view

illustgefiif'@ fockdsBll steifiis inforablbreathldels hPBdeddh @6 keniafyed sHsakié #2 when
0 C

re are red thereon, and
the SPRE ateq é2£e%:gf ? enlﬁrgFﬁghf?ao H%Iﬁe S¥efect |ist entr y
i ndi cating the block is an unusable block of a spare
(00189} d?qfanp@g,Fgﬁ dpadnitigllyes eaia arepindugles thesspatsfarea # 1, a user data
alrear §r91 tﬁé §;5dré‘5re§ #9eioRtks 5, 86 aﬁ@@ ¥re%éat531l5t ttféeefnﬁ'of‘ {h%%tsé%ta area.
he bl ock according 16 to pre-set plan,
Blocli @ @@tdefectlvb@nemqfa vepldceragrit h@cfs @als Isicaleld iri the apars amlae# 2ip replace
the ﬁ?ecpgl (‘fkatﬂigckgb% 4?50 { eﬂect BIOAL gnuq{ 53 cae?ec? fr2td C{Q bLPa l%placement
prede ern1ne a serection
blockrierflamst the defed bloak drmm))t exigt inreiih ersthe spete an[ee@!918}r tﬂid $E8re drea # 2.
f nce di agrams for describing a
Blocﬁe@? ﬁ%ﬂ’%gﬁe?%%g@gb%ﬁa defect list entry of a block

wi thin an enl arged spare area according to an
[0018%lb dusuab stale. itthe spase elea Mtz i axpendedin the erpo data preg wheredhe

biockss(@a@’ 'am ark %%Et’é&kl'nﬁgjsﬁg ﬂ@&lé&mgfcuﬁeﬁ%% @éc‘aﬁliés 'a@ 1ﬂﬁstrated in

single layer disc in which spare areas # 1 and
FIG.4PR. al | ocated and used at the initialization, and FIG
10Bis a view illustrating processed status

[00102Y (em@tincto FOE. 10BonE Sath aedalickduiet thesspardred & @ ckhs pserelata area,

spare area # 2 needs to be enl arged
a“"@ﬁ"ﬁ”‘?r eélsHarS%Eeaé?f [00100] Referring to FIG 1OA

initially, a data area i ncl udes the spare area #
[00108kerin thig @se.acmdmmﬂi@ defest blonk@ with &1 rgplacenminbklRek, @ deteet list

entryéllng gét%é tl?ali %e ?ckﬁ] %Fu %ﬂ% BIPIéIanaC e aréjgr%?oﬁig ?%fsact list

entry &dlbﬁtmglﬁmﬂ theneﬁlmn&pﬂﬁimki.mr#ulﬁssahbe blegH efdiee spakreearea are

regu%%(]eg.c'i'ha? #?gg gfzfﬁc’:ef hgtfﬁlfwtrg %B %g)l?glﬁﬁg\flr?gcg re;b) 8&%3&%%0@ ] converted

info two defect list entries indicating unusable blocks of the spare area.

[00104] Regarding the block & without the replacement block, a defect list entry indicating the

defect block @ is an unusable block of a spare area is registered. In this case, one defect list
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bl ock to replace the defect bl ock does not exist in
either the spare area # 1 or the spare area # 2.

Block 0 is a possible defective block. [00101] In such
a state, if the spare area# 2 is expanded to the user
data area where the blocks (5), (A and (3) are

| ocated while using the disc, the current state
beconmes as illustrated in Fla 10B. [001021 Referring

entry & dhbfged BB oné Bstedl Bétnfty 6Fa sg2fd 4ides the spare area #
1, the user data area, and the enlarged spare area #

oo ARl P 528 B O25 Pt o5t 23595 v o
® at md Iaetabfl ;:fhgsmahl atidrbdre Attedatlel ébé a6#sct(iB)entr§ addbrdlAd &ADb8-set plan
the spare area and a defect list entry

W'*"Pﬁ&?'é‘ﬂ?ﬁ“ﬁ@ ”’taMQF regiRiered pPnaespasteil i e case ‘Pf§xafﬂ’“mgd§%mséfb'9

defdativethooRrf® tahe r@;wnag ﬂfe&ﬁfe%f Rt efitRCHCE6EG th@h@dultloﬁsme%emﬁcat.on
defect list entry @S def ect bl ock having
8

whep &ﬁ%@@ﬁé‘ﬁtﬂ%ﬂ&@@'% ferexenstpingithg ogk @, aeﬁf@etthst iy indicating

he O BESa SRS a Y r
e [ 001@84] i Regar di rl1(g ?hg&%??@% %gg% gﬁct’ ﬁ?%r@@%pc{%;ﬁﬁgrﬁe block

®, piiafedt |lst&ntmemé@@fmlglﬂsﬂ blegkt@ys amuiusahlé higeh ¢ spdesf area s registered.

In thglcggé( %scfér?r'gaﬂ%#l Vﬁsqgl\@ \pl h%% Fn rﬁ?gsiﬁg {)@ I?& Sl Fﬂmg to the pre-

S cas one
set ;ziahraagieféci list mtqrnrejlcmelh@mb blaick (8 israt usgbleor an sp.aake aroemof a spare

The fectl bl o
arel RSB P 7 P e el BT bl eayPo 8F we yeipeessor e may
be regist¢re® act ual physical address. Alternatively, a
defect list entry according to a pre-set plan wthout

[001087 t3d faf; Blel RBorlPlivn WEs ﬂéﬁ:‘@d&b als@fdle rbébr Gﬁﬁ? %y?%éb’ {Z:i)llit thél:same
ective ocC

ni n 033|ble
me”ﬁg)apgl?ﬁﬁ? S&P@%Fyﬁd‘a‘%ﬁc& Cect list entry according to
the result of the certification, when there is no
[0018&F d6Si 1 Arand 1B erskelference tliagiams:ilwsiratina g reteohdfebRnging defect

list é\trﬂglﬁﬁ%clés 'v@thln%rﬁeﬁv}& 18Pl rieRBrgeliRBarkafkadtbrtin 50 Qn

ﬁgre area I's registered, an
~embpgimet of @%V%PE‘EYG']“ the block (r), a defect Ii st
entry indicating the block (r) is an unusable bl ock of

j00188k p:mf@'riag wd1GS. ‘Hé«@ngﬂbﬁ% ed:zhangad stdie obdefast bigt entries in situations
desdriBEd RIFES A taroqsﬁ %?é e .uu§ﬁat§a1tA aef@m;&%&y BB é'Hld?@n% be

'ock accordin defect ITs

allocafing @}quﬁdﬂqlsgﬁﬁea@’! lflﬁ-eﬁlgq 66‘1‘3 ((quf?ct hgt eg’try'I ggﬁa’r@gdlﬂe sfgtus information
of the rbmedxbeforblea@lgu@foraemp all@atiy 108 spae afeélllmgtrzhtéd B FIG. 9A or 10A. A

coreRE T e o B e BRSNSl Bl i BB gfocstene
indidating the kiatusdifomigion ofithaalsckseiftar entrgiog ar m“ﬁng@lbcat@gmwmgﬁ area

the sane nethod applies to a double
'"usﬁ&gﬁ’ ficx J.b'ﬁ% disc. [00107] FIGS. 11A and 11B are

[001{95{: g%?dnscsgnbgld %\%‘:\ refe re}ul:el tg ﬂé%t, sta s%fgre}lta (g)nd"'l ’Olfndl%gfgg gtapu% ofa
defect block with a replacement block, status information “2” indicates status of a defect block
without a replacement block, status information “3" indicates status of a possible defective block,
status information “4” indicates a status of a usable block of a spare area, and status information
“5” indicates a status of an unusable block of a spare area.
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list entries of blocks within a newly allocated or

enl arged spare area according to an enbodi nent of the

present invention. [00108] Referring to FIGS. 11A and

11 B, a changed state of defect list entries in ‘

situations described in FIGS. 9A through 10B is

illustrated. A defect list entry before enlarging or

all ocating blocks, illustrated in FIG 11A is the
[ouﬂ’rgf %Fahéf@&t Ir@trgn[ of tﬂgdk;(?tbbﬂﬁb diBgind Brt MBcht F;‘%HEQH e%‘a |ts status

bl ocks before enlar I ng or new g ocatl1 ng
mfor@etéﬂnes dr" eaphypicel eddraseef & d@ferct Iclpckga “W10900h8 andha p@eﬁte&t address of

a repldceine®HidoK bl @Uoo@r'ﬂ’r Aker tﬂegsr%rre akh ra:érriarg& & nemysanocated
illustrated in 11-B, is the defect |ist

regaidigERIoRIg Dt MB d5iogtisbon'FHScHRERTRebRS vRweiadde EIS. 41 ReFhat s,

the tﬁ@hé&&'h&g&nﬁ‘fes %?é’@r Yerédt |Iré¥‘éﬁfr§' \Wﬂw §t£‘t§s ﬁﬁﬁﬁ-ﬁtrcﬁ{ tefarding a defect block
lustrated in FIG As descri be

) ‘S\ﬁ 2R p PheyeEhaddress ofp (ﬁpleﬁ’emg'i‘té’ﬂ ‘Si IQP TH8R"i i @ defect fist entry
with 418k FRSr@sticH BiHEINS & réplacdRERUIORIPSKaNd & Bh)@.lcéﬁ‘é%idﬁé'ég BERk

st at, ormation "2" indicates status of
repm&@f‘%’%?"’ﬁ‘f Ecﬁfooﬁﬁ‘{hﬂout a repI acenent bl ock, status

information "3" indicates status of a possible
[001 4 f ackefectlisbémgiof blosk @t hefore rhlemingtar eltocatiiy a sighire aee hasistatus

inforr%g n%? i on ygﬁ% adgregs o] de?ect Blo a‘c?or@{(fo% ang gmst telr'lesrs no

orna es a S us. o unusa
r9plab¢m@1t bigtk, dhesp mme physice) ac_l_cBeS[S@(Da teflacegentblenks éder the spare area is

entar§&d EoheRdy AbOfiey %Q@r‘?‘rg trfe i k@ Y e ﬁst%hinf’\ﬁiﬁ"r étthﬁ f’hformafion of

Spare area Its StatUs ormation Is physi ca
“5" angha pt@g@akﬂdd@sg{ ef aeplapgroryit blogk agBOTIA0N is rqg;s(tprgd as illustrated in
FIG. pm_/si cal address of a replacenent block is

"0100000h." After the spare area is enlarged or newy

roor @, ReBteCElsL SHRI5T boek elFerde Pirvalie ok oo Finere 5o oo status

mforr?ﬁﬁlﬁi‘n of 8,"a @H?@rcél@ﬁdr@@@‘ ﬁ@tddfdcsbloﬂd’i‘s o0 911DhE aAd eiatehbre | rs no

repIaBerB%rﬁ %B@( ¥I§ere b n y%cs:’ars h@i B8 ac? a é%rg?c{egr% Iﬂo&g A?tegf‘?re spare area
is enlagyet! &c aevdy blldshted kegasling0hd Biedk @ha defartdisberdiy finith statysgnformation

of 4%{] %)hprs\ém dd% LI'% r%[ﬂéc%%ggﬁtﬂi 3 g%g(gﬁbﬁ&gﬁ%drﬁajeagg MEQ ated in
FIG. r*@lﬁa:@erﬁegw amaletk 01‘ rye mmnng [potpiert fst antpedf @grossibigt

defe®@iVb blciOfaddelEibed aB6feOr € enl arging or allocating a
spare area has status information of "2, " a physi cal

001 41 A By e R ot AP0 srga RSty Bt ok
with acmﬂmmemfolcak.raapdaale@imh of dospaokareAfandior arn enuspblp spare dlock.
Thergfarféﬁr ntﬁﬁ'rlgg f%foc%?di”tﬁe cﬁ)ﬁ gz%rs‘arar Ak A iteviy Ecglléti&.

us in orrratron of
and a physi cal address of a replacenent bl ock as

" 004, QLBREKs df HvERY Bp4re R =alNo.idf Uistls Bloeks of iSparelAtea 11B.
100112] A defect Iist

t f bl ock f .
enl arging or allocati ﬁg)gagfﬁ‘ﬁ'gf@%agég‘sgg?sg’fg%%

+ No. of Dafect Blocks with Replacement block...(1)

[00114]} In other words, for each of the blocks within the spare area, a physical address of the
replacement block is a physical address of the blocks within the spare area, and only a defect
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information of "3," a physical address of a defect

bl ock is "0010110h," and since there is no

repl acenent bl ock, there is no a physical address of a
‘repl acenent bl ock. After the spare area is enlarged
or newy allocated regarding the block (r), a defect
list entry with status information of "4" and a

physi cal address of a replacenment block as "0010110h"

list ehfy ﬁeﬁ)@‘lg&ﬁﬁﬂ&e Hroftsatioh lobsit: rgt s 5" t@ poé:éllﬁ‘é Sicddrse, in the case of the
Accor regi sterrng

rePIRGEEAD st PR OGP 0 RARR DSk Qerdeit (% BN Ehtnaeglacement

blocile=s idiesa pingicel. adbRed d6lbIAdK withinaC ke vhth Bikga. t he
enlarged or newy allocated spare area is one of a

[001 ?@f % 1QA9§5 we\WoF Qstgt/ug %PJ!&Q& Sf?&gf r{i)'l é%%%ade? 1%&5 ﬁgiht%e%lré) grlﬁarging

a spare area, or an unusa
or alippating Pepare arencachermine o ofF erpbasirRent of the n@sgvtem\@lntlors pdfel2Bis a

wew@f g8tafRlor 84th 65thk R6fetiQibd rRWLEN 2bGYRdreNen I A¥Ging Of allc9GlsShe spare

] ar.e abl e Bl ocks of Spare

areaﬂP QJ’ 9 "310%}?3@%‘3?%%?%‘&%9 PhSpare Area + No. of

Def ect Bl ocks with Repl acenment bl ock... (1) [00114] In
[0018h1h Befandrate FIG. dRAdhe Hefedt listrheaddrder includedia Hefebtdissigantier 121,
_and @5&% afea Wﬁibr?ﬁcl m@r@%ﬁ%nﬁfwt 5u&¢<s afeRIBk %&rTﬁélEhep LRCA Ussd for

rggl¥3| cal address of ks wth
replageraent. Therefgrs: %eawa@%aftusa@e Fi?%‘% biggis 24 it n@‘S%-tt%ﬁ gfgnber of
unusibié eparatbiooks 135 i$ disd “0° Becauey blodks witBinpiusspaed @'ea @fe satisfactory.

The r%.ﬁ-{\/ﬂse? gg (ileifgcé éB&s%ea rgfilaéeePrgenE Blgcﬁi Wl\d 'P . Pmﬁlers (%f defect

ress of
blocksivtithputah alipraativebosc Bdda tM.” ahdibr nmabers)f p@ssme defediiys blogks 126
is“¢@ddress of a block within a user data area. [00115]
FIG 12A is a view of a status of data of a defect

rooth13 TAEREE bt AT OF % F= B BieP o S o, RED o fymoer
of totahhledks iobihe spar&ared 28 number of diieeh bifckawith replrsementddncks 822" + '
numﬁe{?%f g%fb%%lpalle' Bidokd1 P20 8o B8: driuAiManRldhale Hidtkah 94-ONRA1 + 0 + 0 =

l ocating the spare area according to an enbodi nent
N-Mdf the present invention. [00116] Referring to FIG
12A, the defect |ist header 120 includes a defect I|ist
[00118]e i sdcherstAle 1t is asnobed trepasparaatea with S/koakk isenlarpedor newly

altoc%t@@ Ib : eg?ﬁ\%ré% RG Blﬁ fefh %f Q‘@iﬁ“@ﬁ n%éq As it é’ihmﬂé ﬁ‘gt there

acenent ere e nu of usa

is ong gafeet hpak ity argziaqe@eﬂbblvckm?odechh@owﬁw Peplagpmenyiogk. and
one SA3HR dekeRGleShidok Withip td Srffargél orbﬂﬁ@%ﬂ&dﬁ&cﬁ@hﬁa b, hisﬂ[u%iﬂﬂed in

FiG. 3 sty e isialgtes SUADITE o Ploshtnps rava aftpy BE s5h grea s
changedint a défed dfteatry adilictrlaedin EIGoUiB, and thietcontrpis iol the ldefekt list

'hea%F’?’Z(L"g cli%ed QQ‘ﬂuéf.%f‘edrirgg?%e@ é’fﬂ%‘f’ésfh@ 'nSmQSF &%BTe\&P?locks with the

fore,
replagement block 122 i charlge&frmﬂd@fh&ét foN-d4-2¢ Hlernue@eéstf defect bipakg without
the ditB@afh e dRBE 123 is changed from “M” to “M-1,” the number of usable spare blocks 124 is

changed from “0” to $-2, the number of unusable spare blocks 125 is changed from “0” to “3,"
and the number of possible defective blocks 126 is changed from “1” to “0.”

[00119] Therefore, a total of N-M-2 + M-1 + 8-2+ 3+ 0 =N + 8§ — 2 defect list entries exist.
Also, “a number of blocks of the overall spare area” is “N-M-1" before enlarging or allocating the
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of total blocks of the spare area is "nunber of defect

bl ocks with replacenent bl ocks 122" + nunber of

usabl e spare bl ocks 124" + nunber of unusabl e spare

bl ocks 125" = NM1 + 0 + 0 = N-M1. [00118] In such

a state, it is assuned that a spare area with S bl ocks

is enlarged or newly allocated because there is no

bl ock of the spare area to replace. Also, it is

a _ k

Spar@é%ﬁacem&*%t EfEﬁt I‘E%mgo?afp tl@%%%ﬁar Wl%f I‘qﬁé’h% h’(hg number of blocks
of the émfﬂb@@’éﬁrﬂf%l 1)‘81M 1 &rfd an@riee paalar of deferd plogks W‘ﬁl the eriacement

blockM 2k Mthb h.amsal ALk warmwkx 1244 0t AfnsP af $BASI8 spaRS blocks

il [ i medi at after
125° eH}[‘S{% %gze P g]"l“’ﬂ:éiﬁ %‘e'ieﬁ%e %ﬁ?@%?'@éat‘ﬁ?ﬁ% spare area

is changed into a defect list entry as illustrated in
[001R]IGFIGS. BA temdott 18€ are fitwahiags Bifisttatieg defedietd df dsfect r@agement in

an oﬂt%gf borGhg H%@ﬂmaa%cérl:liln%% aredRishdifert l:ﬁhe %?e@e nt-m%ﬁ'ltlérﬁ

he nunber of defect blocks wth t repl acenent

l°°1£ﬁre3§ifelf%2ﬂ% BEEORIRS S s "e%%ba%@/harefﬁeeemw area of

a dist 28the existirgraged drezosefiidMyed (Opekatibn'3t hahatishetenall otithakpare area

exisﬂ%g ?‘r'gt%e lals? %e& %é o+ t?\erquﬁtggrﬁ%h lgé&%‘é%fp in tltlé)%p%rcza ‘Pafnew spare

unusabl e spare bl oc nge om
areavigaliopgied or the spaigjarep és eNAgRk of possi bl e defecti ve
bl ocks 126 is changed from"1" to "0." [00119]
[00132]emeémIdefectsthtos ofl bidaks Bkiddng intthbindwly affecatet dB etlafyed sb'hré area is

checged %Iﬁ)ega?;f 9%23' 'Tﬁat IS P{I Fn ﬁ%‘-{"%? é%fecék&&ﬁ@fhﬁelﬂgtgg% thg newly

alloceted! ar efilargecspag ﬁire@ ewqchfgwlhe defgcigp ahighznoesibility of # def'ets

occuﬁfgﬁc%rmﬁm tAé S iRk af AP Gsidi dogint he spare area. ThUS
he nunber of blocks of the overall spare area" =

[001% ﬂté%mlile%’]\lﬂ"em%ff%nperfhlﬁ h‘gdef ﬁ(bailpcao?ac ﬂseggr%ela ngre areaisa
defeﬁlblnmkg);ﬂatibnﬂw)t he nunber of unusabl e spare bl ocks
125" = NM2 + S2 + 3 =NM1+ S Therefore,
[oo1&4u @ftth@ﬂoﬁk i t%otseﬂlieiféft biesk, tﬂ&%&?&ﬁe{dﬁibgﬁv ;%e]fgﬁ?é& BRI thebidek is a
owcharts illustratin od 0 e
ook e REa RS dppE TP oel g S BBk pemgon 90
to an enbodi nent of the present invention. | 00121l
[00125]f dithe engtificotion repuitiglicatdsithal the @f@bb}p@( has@geplac plock defect
statul r{f&‘r‘rﬁt &glnHi@atﬁ‘\g H{ée&%c? HEbNG R tﬁé la‘éémelﬁ biHcR Gaftot bdBsed is

exi st ng area 1s enlar
rocordgd oD HE IS (DPBIFIATob A PR NEEe. ST T, FEHiing gt staus
inforinaticrSiedlcdtipg QhusablebicksSofiparamréa B)plaTxet df Gfefj replaodrﬂti]mlt block and
a rea a ea is allocated or the
the %&QF@ Cj?aégh?cgr |‘"a‘ﬁ§§%fe°t %0122] Then, defect status of

bl ocks existing in the newly all ocat ed or enl arged

[0012§aridthe pertifigation epidRaepte<cielihe eirct Dlogk doengt hade A Igglacement
blocm%eﬂ distud iﬂﬁandstfoaqﬁdnﬁahﬁd e defect IkeklthOsdt Be ubed B eeoafueﬂ ym the

disc g(?peéatwpd ﬁG)g gbgs%pey%ruglgg sB:‘Frl g%ae az'lrpﬁeg I|s?e1%9yk|rs1’cll¥g in def’flec(ii St us

information indicating an unusable block of the spare area for the defect block is recorded in the
defect list.

[00127] Next, referring to FIG. 13B, in operation 137, it is axamined whether the block within
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occurrence within the spare area are not used agai n.
[00123] It is exam ned whether the block within the
newy allocated or enlarged spare area is a defect
bl ock (Operation 133). [00124] If the block is not a
def ect bl ock, the next operation is perfornmed, and if
the block I's a defect block, it is exam ned whet her
the defect block has a replacenent bl ock (Operation

If the certification result indicates
the ?enwi‘%a”f)%e CUeT Jé"}:a{r 995527 Feihas %@ﬁf‘@@%ﬁgﬁﬁ%ﬁock def ect
status information indicating the defect block and the
[00128]| Itit e wetermibbdtiat bahledk ddws notlete iapossikility wtie defoct, dgeeation ®) is
percher%S (Operation 135). In other words, a defect |ist
ent ry i ncludi ng defect status information indicating
sabl e bl ocks of a spare area for each of the

Wm?%bﬂ%{t}%ﬁaﬁf)'%'f bRsia Rasaibilityeba defpelcit ispletsemingd wheibeiip @aamine the
block in thengctke peyical ddditess [OEtath 1B4). 1h@h&ldrid, it¢addt&hined whether to

) It t he.d fect bl ock does not have a
exarﬁggkhaco ﬁ%ﬂ gftﬁ%'vgtpgcgg?cé’ﬁn PAfYSE i nfor mat i on

[ nd| cating the defect block cannot be used is recorded
[00130) tieen ajulecthatdioes patirentyirg 3@pssitie defeeive blesk i beexemirtsdd set,

defedt dﬂéiuﬁﬁibrﬁét@h irRiRbling 4 RelbHEH ble! 6t cah R Ethot be used according to
t.i.on Iag?cgaln an unuysabl e bl ock of th are

ase’&PfgarQ?a driye paniachuer gz RN is Wi %1:%}‘8%8'59&0%@%&&? ct

list. [00127] Next, referring to FIG 13B, in
[001@He MilrdnaFuledtat régisters defeatrstatesinfaiaativeracedrding bk cewiidation

resu%fta%sﬂﬁ%&e@ﬁ\)e Q)‘Fcﬁk %dseP rthe§5Us§5Ig %Qfe%ﬁfér HoRliPthe 28Rialfbhysical

g 0ssi b %ﬂy is determ ned
addr ??dfe’falﬁ‘@“ @(E’EFHH%? ot have a pOSSI b| lity of a

defect, operation (r) is performed. [00129] Wen the
[00182]o (ﬂﬂehta%ermir;ﬂmﬁ\emar atdefeofis foude fremtthe ¢artificsticeesulintOpestion

14o)mmﬁtrs§§genmegfrgmlhe@ il ggefea' Qﬁé‘feﬁr}stté?lﬁ}' gﬂuﬂﬁ% dBfRYSdSad
mforawemﬁ#'?évag mewapletr@lacswsnﬁ bigsk i it onithe @sa@p@atm d41),

bl ock according to a rule. [00130] When a rule that
[00183je of emlm‘eot aquk foendifrgro $wi dettificatieh essult \aeddiba didt enty Ipeluding defect

statu@xrﬁ |'n§ ﬁ?ﬁtﬁg l’a usgﬁ% ﬁ%ﬁac@%@rﬁt Ll’)fbck &f\rﬂftgﬁtoh @ik &[WQHﬂ% 42).

a rep acene can or cannot be use
accordin a selection of a drive manufacturer or a

1001845c Nt efriva ort G Lnihegpetiodegyer i oRsreteadst [ 00131

When a rule that registers defect status information
[00133]c dVnkithrey tecbledhavitbiprthe éntarged amewlyedodates sperecarpobas duffast status

mforgﬁﬁ(ﬁﬁﬁ & V@h&ﬁ%‘iﬁﬁléﬁkﬁ:ﬁ% in tﬁ@%}lé} é@b@e@aiﬂﬁtﬁﬁ%d é’p%rbbérgg Kas a

€ acCtua S IS eXxam ne Operati on

defegtdighentry)jp m@zrecﬁf i e bigek dsawingt bryeWiredsient Iig ea@r éaechts' ist entry
inclubiRy Qeiett @mud RRmE&RIh iifdicatid DilsabRTHIAchAAEHIBEN i Rritten on the disc

(Operation 144).

[00136] FIG. 14 is a flowchart illustrating a method of defect management in a once recording
storage medium according to an embodiment of the present invention.

[00137] Referring to FIG. 14, it is determined whether a block within an enlarged or newly

allocated spare area is already used (Operation 151).
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140), if it is determned that there is a defect, a
defect list entry including defect status information
i ndi cati ng an unusabl e repl acement block is witten on
the disc (OQperation 141). [00133] If a defect is not
found fromthe certification result, a defect |ist
entry including defect. status information indicating
a usabl e replacenent block is witten on the disc

[001@93 af f'%'cgﬂlf L) res[llpplgliéét]es M:é%(ﬂhe bro%fc ﬁ g 64&% 53?1@?/{}) f3ed ]a3 ect list

noves oper ati on t her
e”t%1"6'6:‘11'"Q\P?fﬁ@rﬁ;tﬁ“ﬁé“féﬁ‘l’%‘f)@ M'CGF“QWWS%H"? @@@P@Be@@&}% 18 Wf'tfen on
the dE@pBasosiesnct status information (i.e., whether the
bl ock within the enlarged or newy aIIocated spare

{0012?]3 3Lﬂ§%el%ﬁca%§rfl ﬁe%lt ’n{J‘Eéteg ﬁ]l%{ t¥1%: blo%k ﬁal;?ser?c{f Iygt been Hee%d:gtdefect list

0és ho
entry ingiudiag defgct staties! infdinreagion disetingsa wrable remammmt blogk is written on the
d,scl(@gérg@;nlq@g a usabl e repl acement block is witten on

di sc (Qoeratlon 144). [00136] FIG 14 is a

trati f .d {
[0014W rlbb pLantiear e = 08 By B e PR g Ao R of e
presentbioantiamwill bé dededbeshwdthenteranos &nfIiGSN 15 heBGBAP. Ref erri ng
to FIG 14, it is determ ned whether a block within an

[0018%] &F IQSd15N ardeBYare @fdr&iea r&tﬁ%ﬂi&cﬂi’ Rfa mdthal B?Q'Gh’essmg a
151) If the certificagtion

defeP@?h?'t(‘Wu %@’5'6 withip ﬂg?wéﬁg‘gcﬁ e l’rﬁé’éeao%:@ﬂr dinote $ed,
embadichefiect |ist entry including defect status
i nformati on indicating an unusabl e repl acenent bl ock

[001|4§] Vit 5N 9 DiewliiRStraling % s(a%%@ff%tda%rb[c;eﬁgr) a SI[’\Q]Q }&%}diﬁ Iayer disc in
he certification result indicates th

bl o
Whic P PRISERSTR 14 SIS RALANAARoR eihe URIAAOR AR 5B = & view
iilusldaﬁig ptocaésat] ymtusiformation of blookd inclitiedig asspagadrb®# 2 in the disc, which

di sc (Operation
has ﬁ\?ﬁ’g [ag%%%?ﬁo%&'éd '}?r%%%ﬁ pro gg%&%% a defect I|ist
entry accordi ng to_anot her enbodi ment of the present

[00143), HBi A invidenticaldo &3 @A 1R 138 iF emilpeie FdG+9B emc%% forps

replécﬁﬁ@HQﬂockQQ) 10 R 3dckiedih 2. spafeArativel1.15B are reference
di agranms descri bing a nmethod of processing a def ect

oot S i e BRS e bb 8hsBea 2

an uﬁ@ébiesbkﬁ:k\ﬂf §‘ébéré 'a#é%tahéb|d8&cﬂls$érﬂ¥yll§du§éﬁm@trﬂﬁ0%k|® mke bpjare
si ngl e recor %@g | ayer disc in_ which on]

are
areedh a8 8P UnUFabIeHIPQSRINE SRRl AIRATE LIS TPIRREIVAY; 954 St st

entr?fﬂﬂlcgﬁn@a HIGR @ the ¥pfarch i 1US biusiBIEBloEN STARESREE Srb@isUsgistered.
I nformati on of blocks included in a sgare area # 2 in

That inghelblocks Qiand B ananslicated aspmpgable opks becaype ey preflefect biocks
with ajel%r ! E\.rt% thgckl@ |snigd|EJi§d Qé & tisable block since it does not have a defect

therein.

[60145] In the present embodiment, after the spare area # 2 is newly allocated, the
replacement block @ in the spare area # 1 Is registered as the defect list entry indicating it is the
unusable block of the spare area in consideration of the usage direction of the spare area.
However, in the present embodiment, the replacement block @ may also be registered as a

defect list entry indicating it is a usable block of the spare area in order to use the disc without
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[00143] FIG 15A is identical to FIG 9A and FIG 15B
is simlar to FIG 9B except for a replacenment bl ock
(r) that is located in the spare area # 1. [00144]
Referring to FIG 15B, a defect list entry indicating
the block(!) in the spare area # 2 is an unusable
~block of a spare area and a defect list entry

i ndi cating the bI ock (r) in the spare area # 2 is an

wastlp'lﬁgéﬁgg ate %t @ne s%arca aFe g)érﬁ.lggr %ioﬁéstetﬁateg Psa%ﬂe tia'et ] dtrrwl%reés no defect

in thégh eeda 121@9 |orﬂet h‘eblmaﬂeem goincide with the umlcure@loo okthefspare area.
the spare area is registered. That is, the blocks Q

[001&’6”]0' F(es) 1Bh&nt ek et reféreafée u@ge&t&lf@r chsls@{mﬁfg ehastaa@ Sf ;srB@éésmg a

S,
cefof ity SE7 B e alpiEipo sk Srtordiiiie SO ST RpRnent o
the prkskatGbventibrer ei n. [ 00145] In the present enbodi nent,
after the spare area # 2 is newy allocated, the

[0014APIFRS, qgﬁfga Abw ﬁllist%tlh@a ts’!éﬁxs%?ﬁﬁﬁta%fc%ﬁ irfa ng%@ reoordmg }ayer discin
regi stered as the defe l1st entry indica

whick ppare gigag % agd B‘I%?é?( a'&?Pat?ﬂ andpsedeat H\Bé'ﬁt'q"ﬁat% %d: é?a‘thd?l a view

|l1ustQaﬁ|n§ Pocétsad statls ifsrniatidh ¢Ffbldckeingpdddan an teﬂgll'geﬂ'lsm?d )el‘e,a # Dwhen
ere acenen ocC r ma

the ng‘fsép%a 77 B IR PR B GBS )

¥ ent ry indicating
is a usable block of the spare area in order to use
[001481c Fi J6A R FBIGE 1051 ChaQh. i3] Fith J68 Sti@iasto Fide | Gbateept for the
repla@b@éntBock®.Ng bl ocks that are usable because there is
no def ect in them even if the order of bl ocks does
coincide with the usa%e di rection

001381 Relromiia B1C HPBxs ekl ety bioag e PR Ship arme # 215
an uf'ad%%blg %ﬁ)%l( bibé %r@ar@gﬁmg déﬁact%&?rﬁ? Trld&ﬁtirfb thé 8EE® ihitsd spare

entry hin an enl arge Spare area
area#okis 0 pwgeabf@ bm%phfép SRAfR gtFa A teistered, Frepptively And a defect iist

entry iIRYEhd ABlock ?ﬂa‘lﬂd sfatdared 84 Heﬁar@béih@@hlérbédlﬁhﬁﬁhbl@%lo@k of the
status of a dat l'ock in a single recording | aye

sparelpesg i Tegistgiide [Thapantee %IP@‘&@ #nd @yarg inglicategas Uisad I%Qi‘s
beca%F«?tlﬂlg? Bl eetdchCndid b Qé ih@i&ate(?gga GidBie &R He%a@.e\ﬁ‘ d¥és not

rating pfocesse at us I nformation of bl ocks
havd anddferd &dbréim an enl ar ged spare area # 2 when the spare
area # 2 needs to be enlarged while using the disc.

[001Bi 148k drdsent ekiddingent, d#t&tthé Sparé arekHQ wédh@dar@éwtrﬁlréblacement

blocb | Sr@ét%t@r%d%f&%fecﬁ@ﬁ 8Pq:y |H§ce§|38 ¢ uft_é)nr lil'télga I%Blag? éfgal(spare areain
conéide?étloﬁ B ¥ ub |dii'§f:tloﬁ E)f lhfb Spdrk @fde. iBut, tlrhthe$(rjmeﬁdmt®alt rdend the
an un ocC spar a.and. a..def ec
PR TERAMRID PRI e TEd B Bakioes tehohR 4 leduitEl B veavig bloo
of th@ share t%FleaU g\‘é&ﬁbih@y heD@ikc & bTeh_@edSWcﬁlt ®EQQiag anyespace of the spare
stere res
aroa R B PIOREE BT DU e oRiper e B i v b plook co
not dfrichie with liter gpade disectionusidhed spald @rel. of t he

[00151] FIGS. 17Aand 17B are reference diagrams for describing changing of the list entry of
the blocks within the newly allocated or enlarged spare area according o the other embodiment
of the present invention. '

[00152] FIGS. 17A and 17B illustrate a changed state of defect list entries in situations
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spare area is registered. That is, the blocks O and Q
are indicated as unusabl e bl ocks because they have
defects, but the block (r) is indicated as a usable

bl ock because it does not have a defect therein.
[00150] In the present enbodi nent, after the spare
area # 2 was enlarged, the replacenent block (r) was
registered as a defect list entry indicating it is an

nmmr‘é@dﬁﬁpkﬁx QER %odﬁfh 18BS ?Qfeﬁec?ifs?%;tg/'{bef&g Bﬁlb%ﬁ{g%‘i‘ 'mgWIK Qflocatlng a

he usage direction o ar ea

Spafqﬁree diustratedyp 47 frisrbe defpe "Sfreé‘tﬂf hdieptinathe pligr lr@rﬁ@yow@bﬁ blocks
beforbenee;mgsére]ee@ aaacaangiméegarelateatlmenhtw il F1el €5 bl tz\ deﬁact list

a bl ock
entry o0 e TG E Rl I RS Dl s darpe 1 ontry
indicsjpgities statue EmfdmylaM| afl theld angk afterl'eatargmgeoru&aﬁyl afiodatiogthespare area
mUﬁéﬁﬁ ﬁFﬂ Fqg in themeven if the blocks do not
Ccol ncl ?h t e usage dlrectlon of the spare area
%80151] FIGS 17A a re reference diagrans for
[00138 s e ﬁﬂ“ﬁﬁm@ﬁ'&%ﬁ?tﬁ% no‘?'Gﬁhh?ﬁ g1 7B Rrg §milgr to fheée HF%@@ in FIGS.

11A alidtihB acctdncﬁngmvﬂn)ena!obmt efdhepressilt amgedimemaaxee;mce &he
e_ot her

replaP B Polsh 8o betseen Tl i Sy o haton oL e SiEAgment biook @

changdtaargerding tahreerabodiredére of thk ipedsesreimbiodignent Si t uati ons 24
illustrated in FIGS. 15A through 16B. A defect |i st

[001§3Tt M aQﬁJcPéﬁh@ﬂJe%rﬂ bﬁigod?ﬁ‘\eﬁ‘(‘?é’\‘o)fnéée r@ﬂé&én{&t ﬁlock%%@é 8pare area

area illustrated In he defect |ist en

becomg disatie Plgstima ey EURSHIoH 0B PHROPORPEBY SreRc RETGRIGLS FIG 178,

statub REINBLENT ANEHABrRAt N6 @ isdebBRAdd 204 Matig; adtﬁuarnﬁananon
lustrated in FIG_ 15A or 16A. A defect list entr

indicaiing dre tEPeRNAThOBY BHa alganly Pigess FoTPIBTRIEsIefact IR PRER Gl dhe

tabdhdk Glocd@P is the defect list entry indicating the
mpas tatus Fnéﬁrnatlon of the blocks after enlarging or

nemdé$allocat|n t he sggre area illustrated in FIG
[001553 P 14 i view pfissiptus Rbdata efiadaiesh Bsthppdps fishi@ligr ¢ipraing or
newh1oSating Tfe spafk skédBadtoring tBtHeadthdr @mibbdif@ni dfltmﬂiréﬁnemvérﬂ!on

El GS. 1A.and 1 cC
That Er L %?ﬁagée#g‘beaéje%%&t i cPer (Iié(? r&h& gfheq %nl%@‘ ac ggn@& ﬁ%ﬁ‘a&gﬁthe spare
area (sdljystrathd oHFIGald amordmemo amanbmdweemtoétha@resnnfonmt@ron of

the replacenent bl ock changes according to an

[00159]0 tto Pfe H@emrﬁ&he§ Eﬂﬁtaﬂﬁt}%@lbm&t 1tzE{, ﬁ%‘éﬂé sé¥h that only the
i S nak
num*feéBF as@alﬁsn%reﬁi Dk S P T By S E R S ool 125

ilustiatenidi B1G. mzmam@rﬁayerafrbmdla& monber obsable geare dfsake12rand the number
of unﬁ?gbl?erg aFegar{ea’ Blﬁélg‘w%ﬁﬁstratéﬁ AFHS, 1sBf gﬁ&ﬁé 'ertrﬂe?ers@nt embodiment,

enen IS registere 1S,
the baicm thet danha mnatheaeplaqenmt?d@qkr@ “terﬁemﬁleﬁﬁ‘acbeh'eme IUP%%\F( 0

embocﬁ m?rﬁ Lﬁoclal a?lca(%lcu e tﬁ%%gﬂ&&h%@ g]oh@@)ﬁarg ﬁ'rd?c%{edl |'l'ﬁEls %ﬁ‘l& 'bgrts

acenent
related to this change are altered. In more detail, the number of usable spare blocks 124

increases by one compared to that of FIG, 12B and thus S-1 is registered, and the number of
unusable spare area blocks 125 decreases by one compared to that of FIG, 12B and thus “2" is
registered. '

[00157] FIG. 19 is a flowchart illustrating a method of defect management according to the
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[00155] FIG 18 is a view of a status of data of a
defect |ist header right after enlarging or newy
all ocating the spare area according to the other
enbodi ment of the present invention. That is, an
update of the defect |ist header 120 right after
enlarging or newy allocating the spare area is
illustrated in FIG 18 according to an enbodi nent of

other{lé?lr?o ﬁfn?e%?@lithé ?éﬂt 'inQQntlohOQ:gﬂg]ar&Bg e H?)Qoﬂl;?thgl ghw]1§:h

'S Si m can be seen

procespgs a mRfagenar 'D'q(fb Fﬁ?é?eP@Pe%‘é%%ﬂt 8'05'15%[7‘ a ngpiy@lacateror grlarged

spard #18a RuResntof unusabl e spare area bl ocks 125
illustrated in FIG 12B are different fromthe nunber

R R S T
disc préhe gxisting epgye ersarnis earpediQreration 191e Thatds lvhen Bk of ba apase area
emshHi f thd8ist BRIsBE Sﬂgﬁhergllsor%f nfueh sﬁéﬁ:@‘i’eﬂ iR HeCpbrth re@ Y ndwspare

present enbodi nent, bl ocks that can use the
areafsé’ﬂP%?é%%'ﬁ’Pe‘Eﬂa{f‘c%le epjagsdndi cat ed. Thus, only parts
related to this change are altered. 'In nore detail,
[00159) e Thenrkaliefeof stataabi kdockp exigtinglinthk ned® 4llodatedror @Blegyeld\spare area
0 f
is ch&fﬂ(@d g(%gf’ﬁ@ﬁqgé) ﬁ'xﬁﬁg by méeﬁrl_a&g %?ﬁ%gg%%tné@f 76 blobs in the newly

e spare_ area

allocHpQpLaN ATES! WO 58 @gocbgfwmd%feﬁﬁaﬁ Bigh pesS ity o deteas

oceurkdBe ARAinttheISparelared Sre oe@ieditagaigd. [ 00157] FIG 19 is a
flowchart illustrating a method of defect management

c t {
[001&13\/3& bgfgar t%orepeﬁn a%i \?ﬁéﬁ% g?é"% ﬁln th Iéev%g?l{d%v\%ﬁ %ﬂ&nlarged
sparegre §§35,<t9§eféb\09‘p1%@ﬁ@hﬂ 99 ock t hat r epl aces def ect

bl ocks in a newly allocated or enlarged spare area is
[0016H] f fretiembok if At boRfecRBibE, tHemr@xt apefakith is PRrfofneds snd iaithe block is a

dofod BREE i EfbriSod\iiiny el SRR B8 1R 3 BAEARICR BLOE@AIAEN 194)

e exXil areals

(Operation 191). That | s vvhen of the spar e area
[00163]; Eﬂhwrﬁ!fﬁaﬂqﬂéewltér@iqaéesdg%@wfﬁﬁi blpgiedassingt by affelpcement
block$ Béf@& sla@tfstmﬁoﬁnéﬁhﬁ ifdiRANIR ths BefoctdI0TRW SRAUSabIArePRCEEent block is
: the s area is._enlar . ! ,

recorfoq i B e Opaiaisr Bl Je ALeub e s AR pomf R igho et sus
informhticadratietngan emlsablg bidcls pidhesparearea fas therrsfdck block is recorded in the

defedtif@eration 192). That is, by managing the defect
status of the blocks in the newy allocated or

enl arged spare a fect or_a hi
1001685 881 Faipats e A S I ERSEO G i A "ERcegpa ok defect
statug inf@matien inditating €e repacement B10G9H uTdinder reajfacwnent block i recorded on

the c@sip?é]ﬂ?rg{ij V\@% hlgﬂen rggargllr@% d@fég@?lﬂckt B%F&%}’(gt% iAol ﬁﬁﬁ’:ﬁ Sfllicating

arearea tion

the dbB:B) blocgkos)amquusable repiachingatiblack isygeordedart e ¢isp K‘awatmrwﬁ)
next operation is perfornmed, and if the block is a

[00164] In the embodiments of the present invention, it was decided that the defect blocks or

the replacement blocks in the newly allocated or enlarged spare area. However, the deciding of
the usable or unusable blocks of the spare area can be changed according to a variety of rules
of the drive system or the manufacturer if the blocks satisfy Equation 1. Another embodiment

according fo the present invention considers this situation.
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defect block, it is exam ned whether the defect bl ock
has a replacenent bl ock (Operation 194). [00162] If
the certification result indicates that the defect

bl ock does not have a.repl acenent bl ock, defect
status information indicating the defect block is an
unusabl e repl acenent block is recorded on the disc
(Operation 196). In other words, a defect list entry

Eacl f t ' '
oo 4 0% 5L gl RIS WAl Bl e
enlaiging tkecspaiearea A 4llpeating @fngmquirps'ifea v[ltglg y@tgg therdigana defect list entry
mducﬁ!ﬁ‘fgtthé H&radtibRbk bEs képldc&déﬁa&ﬁ igt J‘@éabtel’tﬂbcﬂ%rﬁ‘é;i[a&ln%kor a

a, repl acenent bl fec s i, nf or mat i
cetoploh i PRl RIRT EsIPet Bl <= R Gy o B Dlock for
replacerpérg ¢eregiaterdal regzkdmg theelefectwobkamd tmmepﬂcmer(t Eloek althiothe
ock, defect status

enlarbg$ 2)1‘ newgilmgt&g?ﬂa &ga anﬁﬁjsﬁggtﬁée glt@: bl ock is an

usable rep Iacenent block is recorded on the dis
foo1 E@p dpaitis. d’ﬁ'eﬂ QG’PVS“[%WQF]S of g defest blegk g Rplacement H‘@Ck is located
withi ﬂ@é‘eﬁm’gddmv eetrieaty, allbctatémada@eafl eclicfdaalist teﬁ{ﬁ_( adﬁée&mb the defect

bloclgjlfs I% ggstgle 8r unusgyi [ ngc ngr re Igcen?en?% rgglﬂgredh A1e0E ? Hé/fect list entry

or enfarg s are area
indicaliéngitoat g dsfect bihek ig gaﬁalée of unysaiiebipek for @elagemntﬁf@glstered
spare area can be changed according to a variety of

[uo1e1ql a%en@‘pr@ﬂ@al didiress Shadefit N6cK witholBiebRESm Blobk istidiRted

ock n. 1. Anot he
it S B o B s PRiR AR IR Eb IR B Qigdting that the
defedtibtoghtsi zousablg @r POB2BIE for Témddacement is regiteled. t o sati sfy
Equation 1, when a defect |ist requires an update due

[co158) vﬁ(&nfy;@fy& Bal bb&ewra%c@é.ﬁ@ d@féct%lb%ﬂtg [5Gkt WAEhH 1B BRIBrged
area while usin

or thg Ptk AoE0 EPRsS G FoBRIMET Y merainahR e bipptis veable
or uriusalfe fos aplaeerbbrd dkrebisteratepl acenment or a defect i st
entry indicating the defect block or the replacenent

(0016910 FIGS. %Oﬁ%n&‘ PO @@ r@feh—:lneé: &aérﬁl“ns deSRbRg @ MRdthod & processing a
regi stered regardin ect bl ock an

defeftdph i REARIOB BN Y GRS S 2e§E4e%s i n%gwrg?thef smbodiment
of thableegireentopar e area while using the disc. [00166]
That is, when a physical address of a defect bl ock

[DD1WH| @ 28&@ Nﬁ\mﬂﬂ&{ﬂlﬂhﬁﬁ Kialus o{’ 28abefhck W4 fidle Felagfdlng layer disc in

| ocat ed spare area def ect

which paly a aRare graartl isalowipad Verd aldhe P BERoN. 416 2088 R deyy
ilusteHBHS Bll@:b@ssbfh Siatas irfsrmatel FORRRIThcluded e gispareateh # 2\Nngive diec, which

def e i ndi cat the defect block is
has @eﬁg%fﬁla@*a?z %ﬁﬁ%té% thgre] “ngtﬂ]’e {{cenent is -

regi stered. [00167] When a physical address of a
[001d¢f &d®. Adctke vintosiFIG19Apl acenent bl ock is | ocated

within the enlarged or the newy allocated spare area,

[po1g2pd ﬁ#&ﬁn4 o FG.SOB! i ofdedioGAdHer bldard, atnsek @ RftRe spdnd areki# 1 and
is a usable or unusable for replacenent IS registered.

block0®1 6B pnaEin the spRiEsIeRF 2isable 95 urisable gerazding {9 a predetermined
rule SR HRAIANXE 2l reGKteled ak AcRIRAisYEA iRtiddRRg fHaY 8fedREble or unusable

blocks of a spare area.

[00173] FIG. 21 is a flowchart illustrating a method of defect management of recordable optical
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or the newy allocated spare area, a defect list entry
indicating that the defect block is a usable or
unusabl e for replacenent is registered. [00169] FIGS.
20A and 20B are reference diagrans describing a method
of processing a defect list entry of a block within a
new y all ocated spare area accordi ng to anot her
enbodi nrent  of the present invention. [00170] FIG 20A
us,of, a data _block in a
reco el ebieutiRe o Aferrdtodirne Qb EreBtt AT Gpar o
area # 1 1is aIIocated and used at the initialization.
[0017$]G Refeyping to FAC.\A1efitst, & bbare ereatis mayipalocatsd &oh wreddtarsnined area of a

disc bﬂfh@ reﬂ‘@ﬁdgoslibal‘éfaréﬂ i9 %K@r%@ ehpgbai A ﬁ’llﬁﬁ %lf@h% o#th% stre area

gﬁ g e spare area

e"'stﬂ%'? eﬁ"%ﬁ 85 HBP@EW%“%@E“ 5P®‘€?l'7fi]" fm @ar@ema;%nqm@pare

areasaalecaisd bi e sidvdarep@dnlatpedRef erring to FIG 20B, in
order to make all blocks, a block 20 in the spare area

[00'[7#5]I T@\@E{ @f&‘?la‘é LIF Q blocQs Jgﬁjn (lﬁ }he' r{eWE)JEZI ?aqgtf & i ?gaed lﬁpgi’e area ’

usabl e OI‘ unusa e accor erm ne
is chgphed{Heerglianclid). Jihat isdyi @@reeel ﬂaasdeéec@ atpbigof theé:(oc&mmrﬂye newly

aliochted i loCéﬁlarged §piweyar6é Q)fdbﬁ@hltﬁ?a QEfebitd 8 MR nHosBbiRG kP a BEfedt
0000?!’? etﬁe a3 e %re Q ??1 | B 2 flowchart
5 ﬁ@? "oV Het%Et nmanagenent of
recor dabl e _o_ptl cal 27 recordi ng medi um according to
[0017§]e Thematterdhip suamiped wistthertifee tleckydthin thevewly atneatef @0aMaped

spar&eiee lig 4 féfedt Blobk Gpedtion Bif)St, a spare area is newy
allocated to a predetermned area of a disc or the

[ r LS en ar e n That

oot P! b HoBREE e R L BB HET bR P TP ke e 2.
reP’apgn%@@C&ﬁDnﬁrachéiﬁ i s not rruch space left in the
spare area, a new spare area is allocated or the

[001!3]al!f&h@dieﬁﬁ'claﬁon?@élﬂlrmttes[tﬁm nex]erddh BiBek {@oég%f)?ﬁével%tr@ﬁlﬂ%ment
S sting.in ocat ed or enlar

bl o8 Y oimiston Belodinep et dimndfedt oS5 < prBl of niipde
replagemery iblegk &hecmileﬁemtthesmm amoningtite ptedeteksined rud@pemiibly 216).
In ottt WorRt %ﬁaﬂfﬂgwtﬁ?&?goa?QHgﬁﬁ{lﬁﬂnt | g kbt Qa S‘n?cﬁ';natlon

or a possi b efect oOccurréence wt
indicating E’s‘ﬁa g ohynuisakle B'O%‘?f thessrgrexgyan Accordingtedhe mﬁ@t@rameérrule is
recordéd ine d¥&tiigted whet her the block within the newy

all ocated or enlarged spare area is a defect bl ock

[001%39%&??& tlie%cgtﬂoﬁ%suit%%%:g% étia&té‘ntrelﬁtgfeg{ 5k Ha a3 E{ﬁ%ﬁt block, defect

IS exam ne

statup infprmatiorandicaling e rertprepent laiapkzqaysatﬂ@mur@fanler blp¢ids recorded on
the dseabddrdifgol é’d?ede@éihhﬁrfed Inméi (@@rﬁm hat ThBe, reégdr@Rd mldefekt block,

oes not have a repla nt
defect status information indicating the defect block is a usable or unusable replacement block

is recorded on the disc according to the predetermined rule (Operation 216).

{00180] If determined that the block with the newly allocated or enlarged spare area is a defect
block, it is determined whether the block has a possibility of a defect in operation 217.

[00181] When determined that the block has a possibility of a defect, defect status information
indicating that the block is a usable or unusable replacement block is recorded according to a
predetermined rule (Operation 218).

28



bl ock, defect status information indicating that the
defect block is a usable or unusable replacenent
bl ock is recorded on the disc according to a
predeterm ned rule (Operation 216)_ In other words,
. regarding the defect block, a defect list entry
i ncl udi ng defect status information indicating a
usabl e or unusable block of the spare area accordlng
t redeternmined r corded in de ec
0018l P18 B8 5 G o8 ety meloa of Gesssta prtTeriis: spiosfor
improvigg parfoenatet et b ditearkorbing taan epbadiresnt nf thelpeesent ifafnaed.
status information indicating the replacenment block is

[oot83]u %@érﬁn% Fll’@ SR sk b!oék %@99? BfdoMBnt Hl&g aqgjl%f:a defect

predeterm ned rule (Operation

b'ockrw'i’r?ut ? éﬁcamﬁ@} blogk anrhe Bessiblg fé?é%c“ve plafipre withigig user data area
even aﬁeﬂmﬁf&bar@ Ardaislbaabeder iy dlietaed, th Qeknt Satd idra@aRlamed Without
Chamunuie Lo Crtfsqle enent block is recorded on the disc
3¢ dd e predetermned rule (Operation 216)
100180] If determ ned that the block with the newy
[00184]] s berayse 1 FRare ala spRiasged @-p new spagedree is allpeatedk 2

repldcbmén& bﬂﬁk thma Biele WagbBRFe érﬂ@glh ﬂ'fél% BRSaréa Wlﬁllbbétb‘ng a spare
areac t def t(?C ﬂe—rhcggr ae ﬂ:ge e]1 i r w& ﬁt\gen d tE,-er m ned
ﬁ%ﬁo FHE "BbIGER AL PHPII T 5F FBFESee-

status information indicating that the block is a
[00138a h¥Vhendr dafient lagh wihraigplacemeni blogk befkre enlargingthésgare area or
newiR cRESHs ok aﬁea@ﬁr%ﬂ.@é@fn%é‘ﬁféré K8 afté?%%fa?élh@& r%weuoee%ng the

00182] FIL.G vi ew of an exe

sparg arsadtl Ipl:?éer bla,équélaﬁt npgesgang 4o P&\anala an f%glptfydnto the defect list
entryiadifatingrthac the abfeat bibck earagwedldke reglacemartt bmnsbodl nent of

the present invention. [00183] Referring to FIG 22,
[001#\5]e nn f'ﬁe @gﬁtee& {(epﬁl:?rﬁ%t WoEIbls%cﬁL%B!j ﬁfptﬁgg%fre Q{?‘é%gla&ﬁérgﬁg Br newty

hout a r ep | acenent
a"ocﬁfﬁ‘géh%ﬂ@f%rﬁédfmev & dﬁf%’t@!m‘é‘rc@” RFRORAIRY 1P the Eaplapgmgnidiieck is
located RIth@bpishd areh @ftelins $haly &18a isSenbingedll @ @ewip alldNddy it is preferable but

ot BRSO Va1 GHET PRl IR BIRET el SR s
replacmer&ipmce e nr@‘erebibahuge@t r@pesgawewn®¢m wplacesaentdlock can no
Iongﬂ'I RGR} &@ias g repfa%@fh@fﬁ%[ﬁ%ﬂ br s Q&ctitibck he?hdstﬁg Wy, IhERplacement

fore enlar pare area or newy allocating a

blocisgagrhe usgy E’d’eg'ﬁ‘i’?rﬂﬂoth@%@?d PlR°khe user data area after
enlarging or newWwy allocating the spare area. [00185]

{0018¥jein casd efreplacenientiioaki eforaenlanging denspare &rba okndyd¥ ajloeating the

spar§ Qlleg egihagdetdhr? th%%ﬁeru@ a?%?%epénlaraﬁ&’{oynéwl% Qlfb%ﬁr‘@gh@sﬁa?@ér@a when

I's I nclude e spare afea after en %&qn
a defeet&lane;mreﬁ@awmagtoﬂmeereplew@t Bloeksis lgcateddn fhediser da ea after the

sparb Hka@%nl ?@@&%ﬁ&aalléétﬂhﬁﬁgﬁe@aﬁﬁf Bt thol eebssRRL it thB defect fist
he defec

lis trylndlcat n
eriry PRI e RPIRTSAE T e BTG T ST U aRe P OB rRing REnowty
anooaﬁrmhaspas@hmgemam thbldefekt Hacki mcrbsp@eding to thé eepioamentdiceh is
Iocafaa ?netr'le E&I.rggtg'a% Stor fﬂg‘%é’re area is enlarged or newly allocated, it is preferable,

but not necessary, to maintain the defect list entry in the current state because the replacement
block is an effective block which replaces the defect block.

[00188] When a defect block of a defect list entry without a replacement block before
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all ocating the spare area, when a defect bl ock
corresponding to the replacenent block is located in
the spare area after the spare area is enlarged or
newy allocated, it is preferable, but not necessary,
to register a defect list entry indicating that the
repl acenent block is a usable replacenment block. This
is preferable, but not necessary, since the

enlafgﬁ@'tl@&%ﬁ‘é"ére@b%ﬂvlmecé?ﬁg a's Pé\'@%’i‘e&ﬁ‘igf Rldby m%ﬁ«% s@a?e Qrea after

H@ acenent bl ock the d and
enlatghld o Bpt'y elarating fh%%wareaﬁt ip @refisale kyt P@meﬁ%%afaff@tf?ﬂiﬁ*er a
defectdibiaatry bideeting tha@iSddfed: blociois @n ant&plere plaBdHier? bREK
before enlarging the spare area or newmy allocating
e r er . -
[001 gﬂ gy%ﬁ%&g@ ﬁle vd oy? aac{%fégglgz? Aot thaede?gcﬁ ggsasﬁgeng?b%ﬁ}e Enlarging the
sparg|aed &f neyvelleceive reppierftranig incaidenhin th@ pnm@ erea@itetdriarging or

newll @K‘o%blﬁ@ thé"sda?@aréé s F@F@atﬂé ®at ﬁB‘thS&es& & agfef&t fis? entry
oca ‘or B e, but not
md'cﬂtér@gé% g?e)f%f%oﬂ@f’d‘%/'ﬁ an H'éLfS@E[P r?qf%‘iemeg ?%V regardi ng the

repl acenent block to remain in the sane state as
[CO19f Sirdo apw. arpthey fipravesding a defed dsttentry withie as palerjed oeaewly
allocgi'eﬂ‘gﬁ‘aré Beatied %?ﬁ'lt&hﬁﬁ#atﬁ)ﬁ‘s ;&?@Q&S&mﬂ hé@béetﬂgjescnbed However, if

nbeﬁlﬁ) Fﬁéblo is . |ocat in the user ta area

the r's Bppled [ wierpRce Infermaiion sigrrpe Rediit ) blackylsedy written in
an entbrgedomnreefyaliadite] spataldreandeds KCiBSBgisiered ah dméf@&t aétentrPBtatus
mforr‘ASlh%Gg%Ifdrﬁﬁusgg%rb}q(cﬂ(yofttgeﬁsp% [ rSnE!uéc’ f\e cha ?ngﬁcs o'}?he write~

Ve bl ock

OH%r"é‘Bﬂ”@é@FsSiP'ﬁge deflismtthasicaenct be Qm@eﬂv%en a defect bl ock

of a defect list entry without a replacenment bl ock
(001981 derdRy ®rinasEngS thé ﬁresmirﬁeﬁrcmabpmaﬁ@mgydeadd @tﬁﬁ& i ng

s inc

infor oA Boddenk Sty ed 1ty ettt SPEL PR Epadetdfy opgatins of a
drivesysiére midylbe pravantedand thes drpgravipg theefifcisgicy ofdhe drivechyétent

list entry indicating that the defect block is an

[oom] USA® hRthoe Bl dﬁ@ﬁﬁﬁha&h@ﬁk@n[mmﬁ%m a8 coRb@Bt readable

t th f It
codeRh & e P PR resnsina BRI, hé Cerfo S B ota B R fretium s
any c@;mst@'am éaviceshat narl ﬂdediatarwmdte:asmarﬂmrwf’eareaﬁ bgr computer system.
Exangﬂées?:g gg}%m%tgr fégéi‘élﬂ’e %gé:rg@ggﬂreg%ﬂ nhachePn%E er a P{e %R*O?M
randgm-gecesH mEgIory, (H&Md aﬁl? ROMsnmegnsiie tanep dloppiisrek optisalata storage

devidés %ﬁ%l@:ef Wilea (RGP HE ddth @Qﬁn:&%ﬁﬁ@hgmetlﬂeﬂh@w TRe computer
[,LoCcessli

a defect list e
reacghiy wRgE0 SOV JR5eP S oy et Pk B RiPeL SRR pustem so
that the bampaidrirestable codagis stoeti anddeutdsbina MMGdtfemlon Also,
f h

funct DKo, couts, BRSSP Bfhpl I bfioR B brect
manggemegirashe el Goratrup@ Y programitess eiiled p'athe aart@w sl mspr%sgnt
inverfBn bt ered as a defect list entry (status

information 5") for unusable bl ocks of the spare area

[00_1%1 f gﬁﬁou@ng f&p rﬁér{tg éf tﬁe?,r? %%er{t nl%eIWH'lt Be B Shown an ?

Ion Storag e overw |
described, it would be appremated by those skilled in the art that changes may be made in this

embodiment without departing from the principles and spirit of the invention, the scope of which
is defined in the claims and their equivaients. The embodiments should be considered in
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[00191] According to an aspect of the present

i nvention, by managi ng defect status information of
bl ocks in an enlarged or newly allocated spare area,
unnecessary operations of a drive system nay be
prevented, and thus inproving the efficiency of the
drive system {00192] The nethod of defect namnagenent
can al so be enbodi ed as conputer readable codes on a

descAfive défe dnhadaAbigor [ﬁ.@;ﬂfsgé BirtiR n?he@?&‘ectﬁg’@éﬂp%rof the invention
um.is ata storage device

e cordln

s o noE G PR 9% Mpiertacthi B e Rgpesep Slaie a0 B diferences

withir thesodperwil s tanstruededepigdrsclaied ihiae peRphttitenti@adabl e
recordi ng nmedi umincl ude read-only nenory (ROM,
random access nenory (RAM, CD ROMs, nmagnetic tapes,
floppy discs, optical data storage devices, and
carrier waves (such as data transm ssion through t he
Internet). The conputer readable recording nedi um can
al so be distributed over network coupl ed conputer
systens so that the conputer readable code is stored
and executed in a distributed fashion. Also,
functional prograns, codes, and code segnents for
acconplishing the nethod of defect nanagenent can be
easily construed by programers skilled in the art to
whi ch the present invention pertains. [00193]
Al t hough a few enbodi nents of the present invention
have .been shown and described, it would be
appreci ated by those skilled in the art that changes
may be nmade in this enbodi nent without departing from
the principles and spirit of the invention, the scope
of which is defined in the clains and their
equi val ents. The enbodi nents shoul d be considered in
30 descriptive sense only and not for purposes of
limtation. Therefore, the scope of the invention is
defined not by the description of the invention but by
t he appended clains, and all differences wthin the
scope will be construed as being included in the
present invention. 31 CLAIMS What is clainmed is: 1. An
i nformati on recordi ng nmedi um wherein status
informati on of blocks in an enlarged or newy
al |l ocated spare area is changed when the spare area,
for a replacenent block replacing a defect block on a
predeterm ned area of the information recording
medium is enlarged or newy allocated while using
the medium 2. The information recordi ng nmedi um of
claim11, wherein, when the status
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i nformati on of the blocks in the enlarged or newy
al l ocated spare area indicates the defect block with
the replacenent block, a defect list entry including
status information indicating that the replacenent
bl ock and the defect block are unusabl e repl acenent

- blocks is recorded on the information recording
medium 3. The information recordi ng medi um of claim
1, wherein, when the status information of the bl ocks

CU“WSthe enlarged or newy allocated spare area
q& cates the defect block wi thout the replacenent

bl bﬂhsga’ étt list entry including the status
information indicating that the defect block is a

us bl e ¢ q%%a%gﬁ i1 %ln%?n d dﬁn wﬁgr%wds%?tés 1p1;;?fr8?twﬁto?‘ BlRcks in an

in i'on recordr
e"farﬂé‘é@frftﬂW#Vgﬁ"ﬁmi@deacﬁar@ﬂ! icharigedwihen dierspassean, ftren replatamsent

blocH f@ I@Elﬂ@é 'd@@cthIoct( B8 alkLeteiminBd LRS of e%fg%tlg %&g?@ftﬂé medium, is

e area indi cates a possi
entarﬁ?%ﬁrwew&aﬂﬁ‘%é%’r‘f’h"ﬁ”é'ﬁﬂ thermedelh t of the bl ocks

indicates that there is a defect in the pOSSIb|e

ect ntr ncl t us
o or b eSSl BechhS P B L e, Wi e Tl
mforfaﬁt@@wf the wk@wumlﬂwc@qﬂ newlyrabiocatdsl spate arsa indicoies ¢ dafect
blocK VAt thé‘fe@faﬁ@%érﬁ Block, @CfeFdt meﬁfﬁﬂhéﬁ[’( g%?%ué fnférnﬁtl%n |{1dtcatmg that

on result f t he I cat
the f‘ipﬁ%ﬁ*@e?@?%k S e et ploqk e puisabip FeplafEmetk iorks I Teearded on the
informatimn defoeding hediament ry i ncl udi ng status i nformation
“indicating that the possible defective block is a
usabl e_repl acement bl ock is recorded on the
i ¥ or nbe BfPrnakasrregording mediumief cigim Tivwheraid, whea thectatus
inforrh&ioA bflinB BiddRFh W dMar d'CHr Moy QLR S‘Barevg?gi* nliBRes th@tdg%ct

tion s in the enlarg
vioo g eefapfgﬁemﬂt* Dpen= st %&wgw%@g‘g O R —
that the deféct blacklisfaamstble replacemeritybidch ¢ recorogH ériie rifdririalion recording
me&% formation indicating that the possible 32 defective
ock is an unusabl e repl acenent bl ock or the defect
list entry including the status information

e o] Caﬂ'hé"ﬁfd‘héﬁontréﬁbrdhﬁgs:ﬁé@hrﬁ oﬂ@ﬁlﬁﬁ 'v\)h%rem %gn the sthtus

inforBE oF b SRS B A e s P Uik LS Pt s ‘ndicalpea ppssible
defeatife blogk; if aeentificatibmotult efthe docks indieates tBat tHdne isiadedeatrn the®n

possh@‘ﬁdgfegﬁ\%%lé&d% &%&P isgcélwl%{(l%ladm%\gﬁhgf 1o \gg&ﬂn&gﬁv\?tﬂ% e

nati on
possifle|dgleativedlagls iy an unueabls replaeament bl@pld@dewetdm thmﬁqrrumona

recorfiRg Rietiul, 8id M cYrifi (93%#@%ﬁgofttﬁ@bléélétiﬁbﬁca'té%ftﬁﬁt%é 8ho defect in
ck 1s a usab | acenent

the pﬁsga%f%chg%glawg@ daﬁ;c&lﬁbeq{g@q}mng status mfor ation mdtcatmg that the

possible defective block is a usable replacement block is recorded on the information recording
medium.

5, The information recording medium of claim 1, wherein, when the status

information of the blocks in the enlarged or newly allocated spare area indicates a possible
defective block, a defect list entry including the status information indicating that the possible
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7. A wite-once recording medi um wherein status
informati on of blocks in an enlarged or newy

al l ocated spare area i s changed when the spare area
for a replacenent block for replacing a defect block
on a predeterm ned area of the nmediumis enlarged or
newly allocated while using the nedium 8. The
write-once recordi ng medium of claim?7, wherein, when

defebiie bch ko dn[lsatbhaerepiﬁégn?éng @Igckoér tllﬂ?agfé(ct ﬂ%tl e%ﬁ?‘n%ﬁldi‘?\g HeSstatus

reg used defect [1ist
'"fOfﬁ‘ﬁ'Ee/%'a@ t*ﬁ'@g ‘5‘?&8%'9\% derelive B'ﬁclf iH@ivsakle ﬁf@oiqqsmen reck is
recottigé dn kHednflssnatine ratoidf@bheivneacoRIRIFRO b sBleBdtSofiaSirive manufacturer
or a LESOr ded on the nedium 9. The write-once recording
nedi um of claim 7, wherein, when the blocks in the
enl arged or newy all ocat ed spare area have not been

US@ d ange ﬁrﬁ@rm%ﬁéﬂ reSorbing Q{eHﬁH B Yafh 1 LHreif)! Shélis uﬁ ot

rugn on the nmedium a defect |ist entry having
mfor%l?%& theri:f'?ﬁk%‘thSH'aTgﬁﬁPE“&‘%"Y'%{‘OCQ*%?P@’%@feérﬁ%@de@m?éw@the
mediamea defattlliet érﬂpfrﬁ:ﬁ:ﬁiﬁ@ tHe éﬂit@ﬁlkﬁmﬁﬁloh feidatifglthantht BRck is a usabie

' ecor. .and/ or reproduci ng appar at us
rep'atgﬁ'g%ﬁrm&%% ecog do@ﬁﬁ %'g' data on or from an

i nformation recording rredl um conprising: a reading

an;d/ Or AWritd-bit ré‘&ir(ﬁmd R@@Imtﬁ%@%ﬂ uQ ﬁ'm?cﬁmfaﬁ&mftbib%és in an

formati on record nmedi um and/or wit
enlargel enewyAlFaeA BT qf%%k%rcaﬁ"}g@d Hoen thaspaisdres f@bﬁfqplﬁcﬁmﬁf@} block
for replzicing blmafect:mmgm&i [@editarMined basarh tHeGhediim & @fdtGedvrindivly

auocgtgd g,n ea,jsg‘gqhg&e& al l ocated spare area when the

'S enﬁarged or newy allocated in the
msdl um in which the spare area for a repl acenent

blgck frpé whkRnae fé&grdﬁ‘igq{ﬁé‘dﬁﬂ ofb;ia‘ﬂ'ﬁ e Wﬁ&Hﬁr Sk e BB@ks in the
|Un] s arran nd control s he readl n

e"’aw‘f' Ylﬂl{?ﬁa‘ﬂ%dos e e ogeruRlgady ﬁegtﬁgefepﬁiﬁb%mwm the
statug imfdrimetldmnhrmﬁhg 3t thé usetdodke aeruhusEbicrefladémére PloRKK S irdt@rded
onthg%%ru% us of claim10, wherein, when the status
mati on of the block within the enlarged or newy
al l ocated spare area indicates the defect block with

t fge r ephaGARRALe Rlstlhg mdaRint&m |7| mge.H mvﬁerﬁﬁélblealsan the

a nd/or witin
et Lo A SheTH Srare e e SpLibg edd e Sigfis ioretien ofghe
blocks lned ndt veitieledretbe mabinok a dafiect listentry ea\lmg:mmstﬂtuddhfoni’ratbh éndicating

that tﬁgg%@g{j ﬁloEl&Q&l&?ﬁ%ﬂE?IQ%%lﬁ?blg&s'isn%cc%rﬁgd gl??he:}l?édiu

ucl hg appara claim
wherein, when the status information of the bl ocks

Wi fghi n Atré%r&ﬁg AR @ep%dueiﬁgvaypa@étb@mat r%ﬁ’orﬁé’éarr%pn%ﬂ@éés data on or -
i ndicates the defect blo wi t hout the repl acenent

from gn fiqmationareeqiding mef“f‘ﬁ'gccﬁ'?ﬂnﬁ‘"ﬁo nt rol s t he reading

angveading and/or writing unit that reads the data from the information recording medium
and/or writes the data on the information recording medium; and |
a controlling unif that changes status information of blocks within an enlarged or newty
allocated spare area when the spare area is enlarged or newly allocated in the medium, in
which the spare area for a replacement block for replacing a defect block occurred in the
medium is arranged, and controls the reading and/for writing unit to write the changed status
information on the medium.
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witing unit to wite a defect list entry including

the status information indicating that the defect

bl ock is an unusabl e repl acenent bl ock on the nedi um
13. The recording and/ or reproduci ng apparatus of

claim 10, wherein, when the status information of the
bl ocks within the enlarged or newy allocated spare
area indicates a possible defective block, the
controlling unit controls the reading and/or witing
unit to wite a defect list entry including the

st ¥t us Thereranditg an/orienreducing gppéraius oheaipotds wberein, when the

statudertfoidtive ofth@ Blscit Withithe GAMFRE IR né\ﬁ? Eﬂﬁ@t@ﬁ @Ee)argl P&{jn&@ates the

ficat
cereh gk SRR e i P e SoEoll AN GETIoI e s andiorwritng
unit toomite @ defleidisuanitry ircbiding tesstétheinfeadiongndicdihg thabfheldeR@t block

and H‘l@'répféé&:ﬁ@?i Sr&ktaj?@unﬂglgg ?%ﬂfelce%gnwc&%/ Hrl\ the lol'lgjéjc* ‘{ﬂget he

status ormation In
defective block is a wusable replacenent bl ock on the

metd. u m‘lfhfa rédaﬁjmﬁi!r{di(cfr k du@ﬁg %Sﬁé{‘éﬁis fo cléulﬂel Obwﬁgfléln n, whep the

mtiggic gﬁ not have
Statp LLg T Ay il Sﬁ'%fﬁ '&%@?'?f@eda‘ﬁ'd‘ﬁf‘"&‘tﬂgc%?d s @ﬁei@dmtes the
defegtiipick wﬁboumtrerremlmmeat lelbeks thetbotraliigivaib carftroldtRe Pda@RSnd/or

wnt;r\@f Jnh 't@wﬁt@% o%ﬂc?ﬁeg S&[ﬁﬁ%@@ the Q!a{ugﬁrg{): tt IE Adicafi %ﬁ tthen%efect

I'ndi cates a e contro
block js ap “EWPP&F@GW“?@%%h%WG%W writing unit to wite
a defect l'ist entry including the status information

Hh %ﬁﬁﬁﬁﬁ BF s bl e defective, block is a

(An/oF ERBTaBERG ARPABTIUR2 lim ( Rehasein rten the
Sfatuammtlmgofahéslﬂdm(e titbin thef erdargerd ar@ewiyaliodatel spems ared indicates a
possm%edefecﬁge b[a_@(ethﬁ%&‘?ffoq“nﬂ \%HI@E;%MS tﬁ&‘%? H§ gh&}%or ?ruﬁlt 53 Ryrite a

claim1
dEfe‘it H% eBT%E‘R'é'dW fﬁ?lsﬁﬂtsdéfc’é’?ﬂﬂaﬁ énslieating thetihs pegsibiscdafentive biock is an

unussiflereplaae@antibfock ©h the/ RS g c@ﬂrt‘ béli@n et Hﬁhe Bﬂﬁk mdlcates that the

RS O P A
defedt fisttentry inpldingrtheistatusi infdimeadion Irghcfatltm thatiies i_))rbssrble defaxtive block is a
usablé&@;ﬂ&&n{eﬁpﬁlémﬂe matiuRliaR &%a{i&ﬁegﬁ%fwc?lé%r%n%%ﬁes the

ecor di ng and/ or reproduci ng apparatus o
bbdv%@?QWHBW%ﬁ@ﬁeﬁﬁ mediumis a wite-once recording
medi um and the bl ock within the enlarged or nemAy

aIIoca F ea has .been alre

0 g0 < airfe e R B dlof RpRR oind Srhe B R S 30 il g the
statuginfarmaigon ofithet kdocks witfie the dniesgedamneyly alindateg sphre as¢aindisates a

possubféfo%fe%me 96kl RE h&ﬂﬂlﬂ ih%ﬁnt%ﬁ%ﬂ%ﬁ?a%[&%mh@ Hﬁf‘to write a

unusabl e repl acenment

defect fist ermgémplg@ag @pﬁﬁaﬂgﬂ@fpmaﬂp@ pdisating thef theoprssibtedefestive block is a

usabl‘ebﬁbﬁ&s&@la réfieieficht bIMRR thdRedilh QSsvdiMg & B&IBcHOR 1 a drive
ed or newy allocated spare area have not been

man GO R Bhe "ot v ua

15.  The recording and/or reproducing apparatus of claim 10, wherein, when the
status information of the blocks within the enlarged or newly allocated spare area is not
recorded on the medium, the controlling unit controls the reading and/or writing unit to write a

defect list entry including the status information indicating that the block are usable replacement
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information of the blocks is not recorded on the
medi um when the nediumis a wite-once recording
medi um the controlling unit controls the-reading
and/or witing unit to wite a defect |ist entry
having the status information indicating that the
unused bl ocks are the usable replacenent bl ocks on
the wite-once nedium 18. A recording and/or
bbd&%ﬂﬁﬂgMghU& met hod of data on/froman information
ording medium the method conprising, changing
status informati on of blocks in an enlarged or newy

al {eocatrad rsainy %%@rémﬂcrﬁg‘gpp%%seof%faﬁ‘ﬂ1 Qbhefein, when the
repl acenent bl ock for replaci 1 ock

mecilBR s PR T SPUTaT HELha PBaK W e AT pgwy alocatec
spareaea hgebeanralma %ealthmtrelﬁhg/wﬂltbenWQ. Mg rédtfng drabr Wlng unit to

write %%%TJGF 9 %rgthﬂ%j FHB :ﬂ%ﬂsglg%rm%h umsdic"gip rﬁqo {}}gﬁh% Iunuseg b ocE is an

unusgilerpapiasimgnt h*@b@ndlervqlt@cowfmuml st entry including
the status information indicating that the defect

bl ock and the repl acement bl ock are unusabl e
r €t ac dfe FRCOKENeaRe/ obiePiodkcingRAPETAE RS §lath 40.thgrai, when the
blockis wiithin riied értarged ortrie@iyliiceiesl sphretdie IRIve RBORGN Ubed wwqas status

mforrﬁ%]tloﬂ %ﬁhlgg)(lzoz:ﬁ%{si?o@%gﬁﬁédq%ﬁgﬁuggiu%q}?qgﬁeegedll.tflln(?%é T/g e—once
recorglif)g frwérurrc dheontsoling, unit eerdrolsi theyreadidie Red/or witisy ueib torwrite a defect
list er'lfﬂfq"lanﬂg 'ﬂﬂz stéti?semﬁﬁrﬁétiéﬁ indRbMg WAt uhJadl EBERS% Héqrsaﬂge

hh i s an unusabl e repl acenent block on t
mpbﬁ%ﬁ?ﬁ Oﬂﬁéwtbﬁg”@ﬁﬁF%§EWH?ornat|on of the bl ocks in

the enlarged or newWwy allocated spare area indicates

theg d e%@&%r&?l#é)&i&lcw'rép?%ﬁ%lpé n}%hhros BE 455 gﬁlﬂ%m@n?&krma%on recording

The nme er conprising
medigrarthe friethed icompiising, Fhangihg slatis mf@rmatlom@lf tzm(em Etrtmargemwewewly

allocdtSd $hafteies whbMthd spArs Sidalsr &%Elﬁ&érhéf@ blobt RF I‘eplabﬁg %fdélféwbiock
ef ect gntry |ncI% g t he tat‘é E1 Ea
OCC“'?(?ﬁ’SP éar ‘?q’?ge"f‘WS Of 198 GBS SBarger OE peweal “1“59 %ﬁ\ng the
medium,ussdveerdiapinackamged status ifformatidrhen the diedimmuhen t he
status information of the blocks in the enlarged or

new y allocated spare area indicates the possible
défect iMhemethed kf claimrid, furtharigempriging, fecerinacrdefest list eniay including

the st .rh&raﬁki&n inaﬂéﬁt?@tuea% tHeRRtect m&rk%nu %mpﬂs&ﬁ&ﬁ bloBk LrBemusable
ectirLve I eco
replalToen Dot s Bt e e s QTR o T iecks P Siarped or

newit dilecatpbsmirddrea dheicees theeietdcbtoidmlq vgthttherepbadrhent block.
repl acenent bl ock on the nedi um when the status

information of the block in the enlarged or newy
al200c afTbeimethad of claiwd 8i indhar sowprisings rasorskigls defect gt @otry ipeluding

the sQlu@Qr'ﬁom?a%on fFBﬁatmﬁtﬂ'iH% theQUatdel BRI Sr uhUshbib pl& 8RR BlbdR®n the
Wit g} the defect list entry including
medium when e status information of the blocks’in the enlarged or newly allocated spare area

indicates the defect block without the replacement block.
21.  The method of ¢laim 18, further comprising:

if a certification result of the block indicates that there is a defect in a possible defective
block, recording a defect list entry including the status information indicating that the possible
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the status information indicating that the possible
defective block is the usable or unusable replacenent
bl ock on the nedium according to a selection of a
drive manufacturer or a user when the status

i nformati on of the blocks in the enlarged or newy

al l ocated spare area indicates the possible defective
bl ock. 23. The method of claim 18, further conprising,

defewv*e'ﬂogg téﬂ%nﬁgg Pla&e%%nﬁgl%: l%/%n tﬂ% g ﬂﬁghﬁtnﬂﬁ %ttggltﬁllflriormation of

the bigsiss mdememarged @fcnewbrrali@wéecmarma intlieztes e pebsibla slefective block;
andlnfornatlon of the block in the enlarged or newy
cateﬂ%¥ﬁare area is not recorded on the nedium
24f T EUAARR Byt ofdhe,PlRgke dndiatgs it fheg fgpicidsfashin the possible
defective blodk, neroadiniethe défebtlIlstterﬁmrfcyjdhgwmtué meordbidnUAdicating that the

f [ | oc k | S

posslil AR B0 E BRI rkisRngft oRE S Pl s PR theipee
inforippéam of te Mumwﬁ ieslargedof ltlewlmﬂpeatedssmarei aTeg lﬂmetﬁrth@p@‘ssmle
defelth€plbocks wthin the enlarged or newy allocated

spare area have been already used. 25. The nethod of

claim 18, further conprising, recording a defect I|ist

erdy haw hmg'uodtoﬁelanﬁ't H, &Sthiatfﬁoﬂfpﬁlﬁhé ,GWiting d'ielc‘@fécﬂ@t bﬁlﬁlmcludmg

S r (o]

the s%ﬂ.lsl‘m“gﬁa%illoﬁ) tng éﬂt ;ﬁolgg Elle gg%cf’ﬂ/e élsae l %rrtﬁlélaable
repla@¢mﬂé\nloyk ain tmd@ﬁdém @fp?atd@gé@ e selnefipe oﬁeﬂnvebmemufamwdr etraciser
wherSthe biafs lifibRii5 bﬁ?lj]b SRS h’?th@ lleﬁJ@éd bPnd¥l allREfel 465l QRa

mediumis a wite-once recordi ng
mdmﬂﬁﬁﬂﬁﬁpsgﬁég&?@ﬁﬁﬁﬁ?ﬁr readabl e recordlng medi um

havi ng recorded thereon a progran1for performng a

or d HHg m%ﬁ\% %k cl%ﬁpﬁio ﬂlﬂﬁ%rn:% Sléiﬁ;nq ﬁeta%fe%p IZSE W |r§crlludlng

i nformati on recor reon
the staiusdnfaimegion indicatingrtiag) ﬁl&hmkr\@thﬁvsaﬂﬁjre@bnwerﬁubmk on the medium

whenCthélQiﬁtuQ hisrhtistSof e HISdKGR tRtdnRiyelor Aevdl Afidtaled sphre area is not
moma?i ed ot newy allocated spare area when the spare

Sﬁggmnfeplacenent bl ock for replacing a defect
bl ock occurred in a predeterm ned area of the medi um

| Szge”' Fhd gn%th% oﬂ&XﬂrﬁlsaHrtg&%ﬁﬁnMd | rd&?déf@& uEﬁeet‘?.hrg Hhving

recor ahged sta
the stgugiinfasmatign lnm@et'rigﬁlﬂai arvaed backiaan ﬂWSﬁQEMQﬁmem blggkeinithe

remramg mﬁrued \nnenmgmeam i$4 @fdSonce reﬁ:@rﬂmgwéamn%nd A8 blebiokithin the
ed or are area
e"'arﬁ‘%‘?r E{ "? eafbr A %83?3'?/\?’ S’f H?é'j%r epl acenment
bl ock, a defect list entry having the status
5" T Al Bk R con 4 i Ay v
the status| isfdimegion ndicstingttbat an |unlﬁa§=ri PECK (5@ maaﬁiegmlawgwenh@locktqméhe
recordB nARRIPRhe RhO Bl clsitRinUASEH IR gELHH RO ERBEatdY Sfake area have not

recorded on. the
been used and status mformatlon of the blacks is not recorded on the medium when the

medium is a write-once recording msdium.
26. A computer readable recording medium having recorded thereon a program for

performing a recording and/or reproducing method of data on/from an information recording
medium written thereon, the recording and/or reproducing method comprising, changing status

36



medi um 28. The recordi ng and/ or reproduci ng appar at us
of claim 10, wherein, when the status information of
the blocks in the enlarged or newy all ocated spare
area indicates the defect block with the repl acenent

bl ock, the controlling unit controls the reading
and/or witing unit to wite a defect list entry
having the status information indicating that the

mforgﬁft&%f Q& ér?erﬁé}ﬁedJ&%@aw dlod a?% &‘é%l"ﬁ 5 wp le( 58&% a?‘e% or a

defect list entr avi n he s or nat

replacHAPRNack &rtrﬁféac'we&% Fi odsHRin apradetaminsdisres of the medium

is enfzegddas @ERR liddaRakviAe utiRethBRHdIM, 239 recdiifigRd SR g& status
rther conprising: when the sfatus

'meﬁ€6Vﬁéﬁ?gWHgm the blocks in the enlarged or newy
al l ocated spare area indicates the defect block with

t h@f r emh%%%{éhoxp eg&hi]p%r Edéfr&%nrﬁl A e?g b il Stth? gtgtug

haV|n% status In Ion I ating
inforgaiQic they bhedks inthe pnlgraed eriewhyr alipratecsnars arsa ﬂﬂdk:a@n dhet dedect

blociohgitieteé répil@bm@ﬂttﬂdbk Wéfé&llét 'éﬁtrﬁﬁaﬂfdésthé tﬂfat% mrhﬁﬁon indicating that
cenen 1S a

e
the dpfic} 530015 ImabiR esTrep REm et tigsclont Bt opirb neiding e satus
informaigmricHicagngrinat theveplaceantrbldbk isdnaesabiene pilk@nsihablusk recorded on the
medibipf ormation is -included in a defect |list recorded on
the predeterm ned area of the information recording
medi um and the defect list conprises a defect |ist

hmder Thbaécorml amdmreg&ﬂa@ﬁﬁ ap @Fﬁé@@aﬁm@fwr%reu@%@ﬁﬁhe

st ool & e ok o e pesaed arnemprloripdineis miR ndcates the
defeqt blook withtine mepdacemenifblack athec@roling eniecantroll ¢hedebding ahd/Srtwriting
unit tB %%eJ deféd? IR, h§3¢ﬁa\ﬁn@ftﬁg S %rﬁ’lﬁk& lﬁ‘&igg?ﬁ th%( thg%f ‘E\{ bloc%k is an

| ocks with t @ acenent
U“USB*P'% @P?OE'HEWMH&E andpe deaghit Yphaving e rs&atusanfﬁmﬁsw ingfcating the

replabéria blogk BRanAudbRGESacenet BlocklontheBeaiu@f possi bl e
defective bl ocks. 32. The information recordi ng nmedi um

of claim 30, wherein the defect list entry conprises
t 9. st Aheimethofi of dleitni @nfurthertcompdsiogit es a def ect st at us

OlyHdd &Y §at§§ ﬁfdﬁ%atﬂ)% oﬂh@“bﬁks initftd éHiér?éd &Fhe&f‘ r:f'ﬂo@cﬂé(cfsép%?é area

addr ess t he and
'“d'Ciiﬁi/’shF Eaiec‘fata%ﬁké% “E?r re?'ﬁ%eme@biv'a% FRSAding| aofteiect e entry,aving the
status MfomBemdn iedicating Matiihe gemcbxdmsaén m«luaam@ %wcm@fmdak bREthe
S St

gt us | romat.i on.
cete i ity B A5 ik BRI Bl e SR £ e
replagerient blopk otte m@diulmout t he replacenent bl ock, a status
of a usable block of the spare area, a status of an

unusabl e bl ock of the spare area, and a status of a
pc¥si biTke WEFmatiqnsecastipg medium of claim 1, wherein the status information is

_included in a defect list recorded on the predetermined area of the information recording
medium, and the defect list comprises a defect list header that includes general information of a
defect and a defect list entry that includes detailed information of the defect.

31.  The information recording medium of claim 30, wherein the defect list header

comprises information on a number of defect blocks with the replacement block, a humber of
defect blocks, a number of usable spare blocks, a number of unusable spare blocks, and a

37



34. An information recording mediumin which a defect

list entry is recorded on the nediumindicating that

a block within an enlarged or newy allocated spare

area is a usable or unusable replacenent bl ock when

the spare area for the replacenent block for replacing

a defect block in a predeterm ned area of the

i nformation recording nediumis enlarged or newy
numBbl FeBLMRsle 86186Re 8logd, Whi | e using the nmedium 35. The

i nformation recordi ng medi um of cl ai m 34, wherein,

when status information of the block in the enlarged

or 3new Fhedhfbarivs cecs pRIganaieaof ddlincat ﬁﬁertamhéi@eff&%st entry
con Bttt ARSIk B S50REAAL Fhioks

lnforﬂ@pqara@remhmsmbl asidiess af tbe tidfectiblath) sadamfomatismbh @ physical address of
the @@Q&@q‘&,{rglggk bl ocks. 36. The informati on recording

nmedi um of cl aim 34, wherein, when status information

of the block in the enl arged or newy allocated spare

arga | Mhetetbeatibn Rco@iimgGhedhinPsiclaih320Mkeréih @he status information

o882 %R 3R b 53 AR et i
without Blererlpgantenbbloeii a sBfus of hesabid bockefittenspeescarealiarsgptus of an
unusﬁBQ'b‘!Hék of the bedrEar, a%t@th@of é/‘ﬁ%elb@c@‘ééﬁ d B’ mat i on
of the block in the enlarged or new Yocat ed spare
area indicates a possible defective block t he def ect

| i34 emtmigfoimndlion aécbfdlrtghﬁéduliiil&l Wotne sy @éf@ctdﬁfea&y isvrscd@chéacclﬁ the

o b W 885 VT P P RRIE DG dB g
unusgpig Fﬁ!ﬂ%ﬁ?é@nﬂzﬁ% when e sperefaremfonthe irerfianement Weckfervepldiinga

defe&fbﬂicld Ra %H&éﬂnﬁhéﬂi@breé‘oﬂﬁé‘ﬂfcﬂgatﬁaﬂ%&?dﬂg l'nEc'JlGrﬂ ié’éHl.'Srgéché\'tnewly
s data fromthe nediumand/or wites the data

anocﬁﬁgswala[?ﬁwrﬁﬁﬂs’ﬁgE"Sr'l‘f‘?d&\”f ing unit that controls the

reading and/or witing unit to wite a defect |ist

€ névﬁ y 'IJhP q‘lf&rf#a d&]'gre‘:&ﬁl%g%emu%c& c}’éfirﬁ % QNh%Pelﬁ Sﬁ%g g%Pug information

rea IS a usa
of the élgplalammarmmmewaioqam sgpraweeaem@laate%the defect block with the

repla"c:@rﬁérﬁ%%ﬁ Mhe Mrag hstfeﬁfry |E§i&it@sct'hﬁlgh@dé*8cf.t Bk RhPHK répibcer‘hgﬁ block
mis en g;i or  new é Il ocated while using the
are tﬁgiﬁé’ﬁl‘ﬁorg@‘.‘s% e8I MF End/ or reproduci ng appar at us
of cl ai m 38, wherein, when status information of the
bl 9ck Wi . .
0 851, b o BB S 7 T S S0LE g
of the blgeiin thernlargsst qré‘PW!Yr@!joqafﬂdtSP@me%ﬂ'@Cf!thf‘ethﬁ dafgrliock without the

rep:a@@rqéﬂrbudeﬁ ithd Aedt nsttentrpmdwétb; @latths d8Rb@Adcklid Bk uSMid o unusable
i ndi ca ing that the defect block and the repl acenent

replagerent biack ™ ysabl e

37.  The information recording medium of claim 34, wherein, when status information
of the block in the enlarged or newly allocated spare area indicates a possible defective block,
the defect list entry indicates that the possible defective block is the usabie or unusable
replacement block.

38.  Arecording and/or reproducing apparatus that records or reproduces data on or
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or unusabl e repl acenent bl ocks. 49. The recording
and/ or reproduci ng apparatus of claim 38, wherein,
when status information of the block within the

enl arged or newWwy allocated spare area indicates the
defect block without the replacenent block, the
controlling unit controls the reading and/or writing
unit to wite the defect list entry indicating that

I r unusabl e repl acenent
ﬁDWE%ﬁn@ﬁﬁ%%ﬁ %%@ﬁ?gh%$ &ﬂﬁ’ng reproduci ng appar at us
of @ ¢¢agling agd/or WHEWEINA thahmﬁs datafroe thé miediumeatridion wofes theedata on

the REAGK; ;det hin the enI ar ged or newy allocat ed spare
area |n | e defective block,

cof P 'i"ﬂ me}s‘?ﬁi COEE?I'F Fflﬂ readingeandios wiHep eHidp (‘:?*i”t% dafeqigst entry
indicating thiioa Motk vathine aedqet orlnewty aiiwatiydcza@tate%eé ’eetustatlsl@ or unusable

L e e L i e
the megwbmlaﬁ@edﬁtnawumimaéﬂﬂ vehile uping theabdcm.r ecor di ng

medi um the nmethod conprising, recording a defect |ist
en dlcatllgpg at a block wwthin an enlarged or

ne eoRerd EeRIPIgIng SPBPralus B Gaiy B, NbRrA| When status
|nformapd>ramfeh1mblbcld]rbitmﬁ4ha\bﬁa'gedil er n@meélbcﬁétfﬁ)afr@érea indicates the defect

bIoclE %ﬂ# ﬁﬂ‘é?%ﬁ%n@h%&getﬁg c&%l%'nﬁﬁ unigco%t ftt?e?}rtea o%rﬁjﬁ?r vgiting unit to

curred In a erm ne ar ea 0
erteetm defgedistomtry EEWC9UF@I thai dha eafedhhiotieanssthe eeplacememtdilaginare usable

or urfidabid RIdEBMERBIgRks.Cl @l m 42, wherein the recording
conprises recording the def ect list entry indicating

that the defect block and the replacenent block are
usébl e The repvatiadre/or rq;pdacﬂcﬁgﬁﬁﬁar&tb@ﬁﬂ@almnwﬁér&h Wghen status

e BRITATO 0o Bl W ABSAL A e Pty o ot
blockyithout the @ﬁ&ﬁ@é@m tb¢ ewfol[lnﬂunltrmtrﬁfeﬁW§a@mg @iddirriting unit

to wiftd theVeedcelish ebthBndi®fiRg thahBie GRRBIHIGR s 4 ﬁ%!eddr"ﬂﬂuééﬂ% repfacement
defect list entry indicating that the defect block iIs

blocks “usabl e or unusabl e repl acenent bl ock when status
information of the block in the enlarged or newy

al 4{10 C at‘l%g redofti é’?'lrd%? réﬁ?&ab Fﬂé Eﬁpa ffs %&‘J a(?rﬁ t3t8‘n iga%g? qen status

wi thout the re
inforepation gf dhedyippk i '“ﬂ'&@ﬂ@fﬂ?fbmdﬁwmﬁ“e@f@dr@@mﬂﬁm@dlpﬁes a possxble

defe&ﬁfe @@:ck thd %ilntrﬁlmg' Mutlcﬂﬁ'ﬂrdlﬁﬂ'tb rﬂ&d‘rﬁ%dfoglﬁ‘mﬂ@iﬁﬁtm Frite the defect list
Lve e Oor unusaple r ace
iR e BE e sBo R R R v eaF Ui bBroaRe ot TRE:

enlarged or newy allocated spare area indicates a

de,{zect m&ﬁb&’lﬁe&‘?&.ﬁ%&ﬁd& r?rgtﬁ.#&nég?ta%ﬁlﬁlom & %Hn&gm recording

rdi ng nedi um are area
meduéethedmtbpd cempasingviiegording & defed §stientry indiselingrihaifa Ripgk avithin an

enlaiRb@6KSevialloBRed SRS 4Bk s udaBRQF GhiRabIBBEHIAtENsAL HIERNFRA the
spare area for a replacement block for replacing a defect block occurred in a predetermined
area of the medium is enlarged or newly allocated while using the medium.

43.  The method of claim 42, wherein the recording comprises recording the defect

list entry indicating that the defect block and the replacement block are usable or unusable
replacement blocks when status information of the block in the enlarged or newly allocated
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when a second spare area is newy allocated in the
user data area. 47. The information recording medi um
of claim 46, wherein types of data blocks wthin the
second spare area include a defect block with a

repl acenent bl ock, a usable block, and an unusable
bl ock. 48. The information recordi ng nedi um of claim
47, wherein a nunber of the data blocks satisfy the

Sparf-:‘%}elaqm ,(Fgﬂesqgé‘?éﬁe&%'oc %Tﬁ EHCe rQbQ(?e‘ﬁ,?en?glo veral | spare

areas = no usabl Spare areas + no. of
unusabl e bl ocks of spare areas + no. of defect bl ocks

W 34 T eeaR@RRIdf cﬁkrﬁ’ﬁf SwhefEtn thBReddtdiy R8s fe@&rﬁ{qg Y& efect

m.co rst. and second spare areas
st B P B 5 e bl Sl ofHrisp A apiAe B when status
inforlmhtiarks tenbltdken thefen mngridion Rewig aiddated G pare Grdd ThdibSieSa ABRE: biock

wnthﬂfﬂ‘i‘ﬁ@rﬁ%égéﬁ{en%[oé@e spare areas is enlarged. 50. The

tion recofrdi ng nedi um of claim49, wherein
types of data blocks w thin the second spare area

I ncﬁﬂ uderha nﬁiﬂﬁfcﬁi‘ﬁf cllalni)@i( wheldh tﬂe ?&Q}ﬁ%%ﬁ‘%tns%l r@g&dm&the defect

. ck nusabl e
s {7 By Feie S e crciva R eTREP iAok s 2 vesbin oS ghuspilereplapegent block
whemstatbe infapfatidneof that taook® inthe eMsrgea bi sdwly dIldeatb@bpPeaRE indicates a

defe&?:H?giﬂl efe%fae bRk Pl ocks of overall spare areas = no.
of usa ocks of spare areas + no. of wunusable

bl ocks of spare areas + no. of defect blocks with
r ef8l. ac ARBRTbridties keordthg medium comprising a first spare area and a user data

area, wherein status information of data blocks on the information recording medium is changed
when a second spare area is newly allocated in the user data area.

47, The information recording medium of claim 46, wherein types of data blocks
within the second spare area include a defect block with a replacement block, a usable block,
and an unusable block.

48.  The infarmation recording medium of claim 47, wherein a number of the data
blocks satisfy the following equation:

no. of blocks of overall spare areas = no. of usable blocks of spare areas + no. of
unusable blocks of spare areas + no. of defect blocks with replacement blocks.

48.  Aninformation recording medium comprising first and second spare areas and a
user data area, wherein status information of data blocks on the information recording medium
is changed when either of the spare areas is enlarged.

50.  The information recording mediumn of claim 49, wherein types of data blocks
within the second spare area include a defect block with a replacement block, a usable block,

and an unusable block.

51.  The information recording medium of claim 50, wherein a number of the data
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blocks satisfy the following equation;

no. of blocks of overall spare areas = no. of usable blocks of spare areas + no. of
unusable blocks of spare areas + no. of defect blocks with replacement blocks.
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