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Disclosure of Invention
Technical Problem

Accordingly, there is a need to provide techniques in which defects and potential
defects occurring on an information storage medium can be effectively managed and
re-initialization can be quickly executed without a verify-after-write process.

Technical Solution

Various aspects and example embodiments of the present invention advantageously

provide an information storage medium and a recording/reproducing apparatus

equipped with a quick re-initialization of the information storage medium, and a
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P ) 5 B SR A0y k0231 s ot rom e
DSP 30 to an RF signal. The write/read unit 2 including an optical pickup (not shown)
records the RF signal output from the RF AMP 40 on the disk 100. The servo 50
receives a command required for a servo control from the system controller 10 and
servo-controls the optical pickup included in the write/read unit 2.

In particular, according to the embodiments of the present invention, the system



F 20, generates an error corgection code (ECC) bl ock,
which is an error correction block, by performng ECC

W@ pwods4866 on t he data, and nodul ates the gener BEBEREDS003890

[39]

[40]

[41]

[42]

[43]

bl ock in a predeterm ned manner. The RF AMP 40
converts the data output fromthe DSP 30 to an RF

SI &sidoller Emwhid dee e Racktdier ¢f blodkd Ghadian@waspapiréCidlallocated on the

ot,.shown .ords the RF signal output from
th IS%EOQK% r8|’1n lﬂéza 8k 100. The servo 50 receives a

c omdhthersggemrcedirdltar 18 deermmes drat a phydicad mldrhes f'ysteéaet block in a
Gﬁtef glltg %fea]o% tﬁ@ QISE qf)(y Bafoh E(a R éé h{?%@%% 1815il S é?i'llq}ﬁHPded in the

rea ar I CU
aclef@f data @rqa@f&eh@ll@ﬁﬁ@uofr@mvg sme f1iga op ﬁ@s@ﬁk @Qa\‘ihﬂ'ﬁyrif@ﬁl

t hgorgnoibe NFesHuoR the kvritdrddB AN 050 dRLEEH dsbatIRe (I9FL) entry having
al.l.ocated on th

bl ocks when.a .n

1082 4R OHP%tkonrlégﬁcﬁﬁ“{zq’ élﬂ‘i tg%\ﬁ?fﬁﬁtsbl?%kg‘f rg-fnitigfged 9’%‘?’&% &eectabie
coblotloidsend b0a DE egnmiyrfestht hlafecablpbiy5| cal addr ess of a

def eqt tl]t%:%o&gx}llscgn@ o1tz G0 d% aeﬁ'[%me A gnhys1 al ?ﬁidc'ress fecr% block in

bef ore re-inrti on Fhcl
t heum dntadatazorathe diskfl08 betird the aliskon- lmltlalaza|m9w1$1palméed ina

sl Ml‘f’es‘g 'o?g ée& qﬁh@bl%&@fn%&@iﬁa?@%? ﬁftéroallocatlon of the new
co trols th ead unit cord i st

( Dmaye HRL PY th?adﬁlﬁboos thersystepreontatisrd Gopdpls élilq wgte{rﬁ%fi unit 2 to

t heeceef £OFL h@¢ Kavifig § tﬁtel 1ﬁfohh@ﬂ1cbriﬁdlcaﬂ% ihat @e @@ﬂﬁ%ﬁ@hi ®lock is
ad .of a fect Rbloc

bl ock f t
DS iR Sha o &h%‘?els iRl Rtsnbbe fier dueqipgicpt block that
physinoahe wdd f@ssplafernidne) idstatdf HDBL knirn fa ths sapladamant block.

ar ea Ipfﬁu égsgerglcﬁhtr&geq IB%f fé‘i‘rﬁg%@ ﬁlaghggygmea] 'a&{lrgésadf aﬁ?ﬁlhxpar]lable re-

isin
bl plekernent Hlogkvn ﬁpap@rear@amathc disk 400 befard &m desk r@h@tlnlemuon is

S pﬁkﬁld@(ﬁ ﬁﬁa ﬁlﬂ/swa?a(ﬂir&% ot QQscrldafy a?é’asﬁf?eﬁnaﬁg&ttlf)ﬁ lok %e@vgpare area
control s wite/read unit 2 to record DFL

ntry
hatt Hg déftka]toé) themsypmcontiolies dPcapirely tyerpgpitefrgl unit 2 (o fecord a DFL
r e@{tﬁ}clﬁfi?ﬁfgt sthak QfﬂSrrhzﬁlolhQn(ﬂlﬁattﬂg&hatlﬁfddcﬁ“éhi blgkdfre-initialized and is a

o1 e ta Dosh AR AT Rt ey of b Taleed. SRENER erggecment

a stk ennithe dpare arérebafep! the divie nd-inili dizktior], 444 alitér thrdisk re-
tﬁmz&t?%t ﬁ%l 1Je nq §f0%£ TEAG {onﬁé uér Hgﬁﬁ%f‘%ﬂhe replacement
ress of "an u aval‘?a ere 7acemen ock’iIn t%.e
s phlpék #rrekerisd te Wefegi Ripck GihedeFlp eatry #ed Hate gnformation will be
r eddsbiibd@ihieadliigmri s i ncluded in a physical address of
a us data ajea after | ocati on 0 ar ea
on t hehgl %Rﬁrﬂéﬁ‘tl"?rﬂ%l’%g‘h%ﬂﬁ @h%??ﬁ?ﬁ‘%ﬁ% flﬁ;b%@é’ﬁ@‘r‘g e fyRlem
vvr edredotleatd conifiesblocks rregmeﬂ:dan DIFL. ewndigsyhakimgidefecs infidrenation
geneﬁ reslé)a)g%eﬁtgt \ q.rci’ckt gbma[‘ o% p%ﬁ%crﬁedo wh ou% 8en11flcat10n ie.,

I Ni | ns
DFuat@ nmﬁoymatmn inthigateref téattrebnmakzaUSn rmélouh@rtn@@ltlan davhgen

bl &K)l’ht%d' aﬂldt(ﬁfete%gﬁé QP@re%ﬂfléggka)rsg sttclﬁqnﬂ)'nﬁgtlon indicates that re-

re|n|t|a1|zat|on t he di sk
.nwtﬂaéuzatmwakputpﬁ@flﬁétmnd@é&é@n P%f%@l@dbel ongs to the

user IHab@ilakkeh stitd %fgﬁiﬁzltﬁﬁqwaiu | (Batka do‘ﬁreﬁ;ﬁfnﬁ[ﬂgﬁﬂodl&s a
e ate.l n)

"d
o SRR e ST e FAE PR B0 -
¢ enmmdhzamn withows cprificatadn has beerf pdriormpéyif 0o defdef axistd inghe

di égfe{tablé gﬁ)cﬁ%%&Eé@uﬁ%ml{eoéehﬁ{caglgn gfa{h i %:fegtiapfél st the system

gemr@dleﬁl(? deletespoorsesporrding E’Emntrwérqnm pdplgrt lzsatfﬂwever if a defect
pesfias feghe WefcB@Mie HI&K dsfal 16 @lld GMhe berBfication of the defectable block, the

system controller 10 generates a DFL entry whose the state information indicates that



state information indicating,that re-initialization
W thout certification has been perfornmed, and del etes

WO beweF486ent ri es whose state i nformati on i ndi CREBERR20081003890

[44]

[45]

[46]

[47]

re initialization without certification has been
performed. [43] In detail, when state information
I Nghic Q@i‘rbd’i@n&ﬁl@ﬂal@kﬁ@ﬁ ﬂ@f&ﬂ(lﬂ&tkn g/hbfeﬂﬁiheIsﬁlte’imﬁﬁ‘ﬁﬁﬁbﬂhid@catmg that

iR At Ao BEHRE foats bR el furd: S8 h B DFL entry
cert |Wh@astate mfbhasativaendipgifeahamed;oriefpandingetplatenaedt bicgk is an
in

Cea}\%a:?l llalg g%rlﬁ%ér? o#l?blﬁklgg gaiotlg%l{tﬁ%ah bEqu(%cEﬁ)r rei})l%cement) or state in-
cofprmatieeindicgtigethat e Carr@smon@@e serdagegiepFplognisrap unaalable re-

de 186dmd it Block HOMBHEr inclufle®indé gate iBMr®hSord MdichEng that re-
@l&é‘gble bl ock as._.a result of t i fication of
th

e C %
aliqmyjtous certificatiqpehas beeuprrtS e of P felpgt exists in the cor-
9 ernepaidasy I&plé)Eémﬁnﬂolqck\&h asesulthod tist c&t@ﬁdaﬁf)ﬁ) bfﬁiﬁelc@ﬁespondlng re-

gl gantl OCEt&I E%s or r Iﬁp&ﬁ? era%gs a Len?rlyn os%attate in-

erel’n eln |on|n|ca
r eﬁqrnnathnaindzcates dhmat vhetdwmpoa:lémgl rEplaccmiant bh)&h lsbmelmavallable re-
?lfa@&ﬁ@lq blo%k n\gﬁeréﬁtthé Qaﬁe ﬁﬁfogﬁéﬂ(ﬁﬂhﬁﬁéatl 11t r\évlﬁlﬁaﬁia%toﬁ without

ormatlonlnlcaln hat a corres

on
r e‘ﬁﬁfﬁ@%@ﬁthabp‘%?@l@erf@f@?ﬂ B\ef pea i Bel ) %@h%hwew% Hia defect exists
(i infthe c@rddpoiding Rsplace@BnttBodksRt Ifeﬁﬂt csf&@é a&afedioh dPlihe cor-

state in forpation ating that corres

"B P B GhR Pl SEmatdn Brater To ERRGERDR ML Hhury whose
_bI gete inferrhatidnniedicata thatithd cormedpoediap atpdadenfeat biath Brin available re-
Lg?lltalg%fw%ng?}ogcgq‘%hé’re th@étgﬂe%foﬁﬁat%o%nmwcatjﬁ?gg&l? re- 1n1t1ahzatt10n without
i ncarfiscation hagbesormgriogme plr@tmthelﬂ’ﬂekntas a result of

the gg ratréﬁrb&ﬁtnbﬁ Rp&hatibh) eaft@PfhE EoRANIDMECEivEs @%@ﬁ%ﬁ@mn command
bl ock, . the system control|er 10 generat es a entr

whidep the Bost 3; Weﬁzsﬁt%t%ﬁﬁo i%dp@sf gung igijaliggon for data repfoduction.
C OThespieinedad gnil 2 RhEQENR Disercask viash@optivadyiekh@bhehd digk 100 and

Plngl;l:tﬁlgt? ra]ua 8p{uﬁitﬂgpéxh q%ltﬁl? n l%y r%g?slgf]%ltﬁ %ﬂ}ﬁ Q%eglr}l){aam refrl]ected from the disk
cet@q. fThe &H AMPrscdneens the opocatsignalsoutpit foai therwritheeddRinit 2 to an
enREY; nlipﬁ?o\(l% 4du?at&ﬁ§a%§ %lftfffﬁh& h%rﬂ fAe tREeﬁl%nal 0 thﬁ DSP 30, and
corre repl a

c ePHoy ﬁg& ats%ﬂ contrl signabebtaisedEad; th@ RFégﬂnalzt@rfbmerm 8@kl'he DSP

t hgp gyabAMELME hﬂidﬁl%edl&tzgﬁﬂ%@ ﬁ§ d@ta BblairRAtkbupPEE error
state |i. nfgl{rratl 0] | ndi cates, t cor r@;g(ﬁndl n

r e?ﬂrEF&Eﬂ% heiseryOth servaFoRirgls %?IEICF‘ Plﬁ]f pn 816%8{2{0 control
V\/nﬁgﬂal medehedftcm thei RF aMaL0) amd IIhB domataind gedulvadl for the servo control

p re elv omztlr?ll slaem g(t)nqpolfﬁeﬁ ?8 e t%? Elo&riﬁ"%str?n%gnts data received

or e
reﬁomthDSBrﬁodp@heahQSbﬁ after the host |/F 20 receives

a 1 epreduehd anancé% Mnf&r&mléﬁlﬁo 8 nedjurt A o?diﬁé ¥ mbodiments

controller 10 nms I nitial |zag|on for
r eplr B8 B&S%ﬁnvenﬁen Wrﬂll pey beslgsqiibed “chrrs@r%@go %IG asiad FIG. 3
beﬁéﬁgm\ﬁeﬁ)v& he optl cal pi ckup on the disk 100 and

out i cal al .obtain ceivin
oo DG A R B3 aBleo fr kTSR o Afgdiyp that i a
c omgleﬂawet sk eptdrdialy (sageraboduipudf the presdnit énventidre Reéarng to

I ' | .
f{a(;r n%égl%f(ﬁ%m Ohlﬁ&lgﬁx?s a leRd- &V%rgz? ?k%%&&lg(‘ggl glﬁ%lacncumference of
pr beidirksl 08, & leagoutont aa? loshigA anl apter qiecyntiergnee dfdhqetisk 100, and
Si 90&h atd 1t3b%c°a€efd\&9 aR GnterhtRlideSPordBn BERAR RL 1851 Hh‘%%c 110 and the

nodul at ed dat a and out puts data obtai ned throug
or o8- OuoER LAY iprp divmdBi drsctinn wheTo S5 SRt in ot

opti cal pickup based on the servo control



signal received fromthe RF AMP 40 and the conmand
required for the servo control received fromthe

wasmbemseont rol | er 10. Then, the host VF 20 trBCHEER2ES5/003890

[48]

[49]

[50]
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[52]

[53]

[54]

[55]

[56]

[57]

data received fromthe DSP 30 to the host 3. [46] A
structure of an exanple information storage nmedi um
ac C orndé REd o aa 00 invhnrics a@Efebhlﬁalﬁngﬁleﬂﬁ arézﬂ(\llﬁVIIAi) a&u a/\t'dcbrdmg

et gaen e s PN BT G ToCinsfoi g #1, @ wer
and@x arep] andi adparermed #Hh Tt deademet medilAthindhates n DM As#ngiden DMA

| ayer disk according to an enmbodi nent of the present

invention. Referring to FIG 2, the disk 100 includes

a | ebach MY saised B Jlere dickegt managsMcahigforgiatien frgpwrible in-

Of fotrﬁhﬁtl&i §ibrak@fheda, hﬁﬁﬂ't éal@/rlﬁé‘até'@ﬁ ditheAthe tkadlin @fka 110 or the
er circu r hEe dirsk 100, and a data area

13 a-guigrey | (hOfgtH ﬁﬁgép di ate portion between the

| ead-WheIﬁtrhe disk 100 anmhitidiieed, @altive uhanafaaurdiZ@ a useacai sskihe sizes of

gp as i (fltlel(? a areg S0 w%grremdl%pﬁlc?ment%cfocﬁ(g %jr rLz ﬁ?lelggT Hgfect blocks

THar'ea rncl udes a de managenent
( D) togiefects geperatediingreclotettinined pottioss Oéﬁhe aseratath aedDA to be

#1recJHi8d OBlcaIr e“?ﬁan%@&tdr&%rqg&scaﬁ AR HBidBWIRHEL 1o ﬁlo‘é% the spare

dat a area an gare area #2. The | ead-out area
i ndeydedhe Me#33 RECHETNRA RN the &191« 1@90% ltDﬁ/Aeqeésa@sgbremmahze

t Othfétd@ke%pi@é aefs dRMRGR ﬁlldcﬁfe@roﬁﬁhét @1@1;&0(? | r e}/vr it ?bl e

in I On Storal a 1 .ca 1 0oC e .
i ePeler mermetreaiformanahter gt e VaR Y ip i dereet st
13(DE’E) fohéefdetskfotftion &d]a d¥ledefinidonditsikctui®MDDS) including in-

| U AUEL sBudbl 6 JTEON RG] VST Bl LR 0N, S

areas I n area 130 wherein
r epl dbedelaet list ﬁzlﬁls) it tyrpiqadpcanipriscddedfade L brastok endiRELtcptries. A

defiRhie SERLEBGe H&e&flﬁﬂéﬁﬁmm% (ﬂ:@éﬂﬁeﬁn§ d&hil Wil reference to
user data area are to be recorded drive

meh cturer or user can al so deC|de mhether to
al | otrné &cbﬂmgsmﬂmoartaaardans ihgred ptovideddar fe3fdrMingddpiidium

areas_on essa
Forawerenrod ey Faedurenhal & 4RO PERRREY willgpgrers based on write
al $totegiesdodntetthmednSptik@Dwrifciiwdbahe etritereavaahtaveon the disk 100 and
i nf.Qr PMAB i ncl ude a defect

{hg %?g@%ﬁ&g{ ?@datpblgrr#lg?rrlmt [ olr?gg%d a di sk
def | AlE; di setrustirydrdagropoy ap gEAMRIE M orpatiagrstaragoncdimghat is a
St ﬂé{fb‘lévlfa eIQflskt %&oﬁlﬁﬁ oalh%ﬁlb%aﬁnﬂﬁ of R pilésekt 1310&}t10[15ﬁ1)wever a

IS ica Cc ed of a

‘i‘élé i&gﬁﬂ" TRV §eC°A ﬂ%?’(‘?f agg%&@%%ﬁﬁwh@ Same manner.
def edi‘efd:mag t BXEL)3, vhel dlskloH)Odeslodd:sha@ recfbrdhag ddylersAi.Q ind L1,
r eéﬁ c?fncaﬁ a recor%"i e[ ?1 clu es ae 24 9 a %0 ??(5 taI £t &r&%’ ¥Iﬁ0 130,

'S an area Y& Por ormn g optirnum power

comtd mleaﬂme@#@ é%(bl eriilardyy attreq‘—cgdmg layes #1 wiso nohates edead-in area

Wk ?1(?%"&%[%9@#?%(9%%'1&% ok hRL§gi18p, to determ ne an
optimal’ wite power ‘and wite variables for the disk

100 A leadeinreagihl g bpieserdingniay e hipsludes 4 RMA#1, a recording
C ogdtidsni (041 -ardaS)] afd SDMAKS, (Re &dth bieh W0AB0 GF 8@radBraihg dyer 1O
eXa uldgs é Q}ga% graeg I#? na gsteg (riz%g (.;urerr%E | alljnr(ril a} srb%}e altrea gZ and the lead-out area
#0 120 of the recording layer LO includes a DMA #3 and a DMA #4.
Similarly, the lead-in area #1 110 of the recording layer L1 includes a DMA#I, a
recording condition test area #1, and a DMA#2; the data area #1 130 of the recording
layer L1 includes a spare arca #3, a user data arca #1, and a spare arca #4; and the lead-

out area #1 120B of the recording layer L1 includes a DMA #3 and a DMA #4.



doubl e | ayer disk according o an enbodi nent of the
present invention. However, a disk 100 having two or

worene/054860r di ng | ayers can al so be shown i n t hRCEERe005/003890
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[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]
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manner. [55] Referring to FIG 3, the disk 100
i ncludes two recording layers LO and LI. Specifically,
a retomihdgbw ayElG. uchm@iaqué da&a |f(ﬁﬁﬁ|1t bha a¢fea 1#0(HHID), 408 according

da a ar elipdlrger}:,lt é)gg}ecﬁrﬁsgg 11&3%} iop 1& 11§1|sg%te$ %ﬁi]fﬂalgg t%FIG 4, the DFL
I efa(bD mnlueleseaDﬂLJhead@ 418, which isar pat # récok8 @pmbpadingormation for
! e@&é&%an &ﬂerﬁ o} bf'o%Esoallég]D }Q%téﬁ%%q v@l{lgfﬂs%(hsl‘ angi entries.

t he recor @g ayer I'nclu recordi
c oheli RUrpgscs lrre‘éme aheOFL gady & ofgnped to ahe d@faftaengw élare#@

130 aofhetrhya. h@leF MiN@cluayEinfdeRaiite b d EF1idSMT® 441 88c number of
e ar.ea

#1, a e at.a area #0, d.a r ;. a he

| edefed E’i"%ﬁ g%\“ﬂ% af acﬁfneflﬁ@"%%g%? ?ﬁ%&“ﬁﬂ%&‘ﬂi sfgﬂaf@t%%a gt having

a DM@ldéBmaﬁld)lackDMg . nupnibé} oﬁil\niilhlﬁié lsyare blvekd b4 thanumber of un-
ar # 1 .11 rdin I a

oS spag ook, B GRE Bletith B itk Pockier,

DVA#Zhe tabetat ale&peldoc%sjhaym aaﬁpltatmnm btocli4ihg répagsents|the number

| NGt HEEIndicS HQ\HE% @éf%ﬁt eﬁe irffor®ftion %1@&1@@ ?ﬁatﬁjdefe%f‘glo@k has been

spare area ; ea out area
r e@@}aeﬁ%ylth&y@?la@mqnhbloeh &5 @pwe#sn&wod %k ESMA #4 [ 58]

Tur niThg nibet 6f ddféat bfbckﬁﬂotﬁﬁéaﬁi@ abreplatandobroek 408 ré})resents the

def ect | DFL di
© haRbes sk HFL it g 6 Map ofrofiorBRGRRE G sfGot block, which
Fl ®6S41,0t hdve aBpladdflent bhjclqdleﬂleapﬂlélarda&nﬁhe dék Qp0whi ch

:mi aTH@E&PBé} Jf%ﬁ%[%lé‘éﬁ%?lo&%é‘idﬂ?ﬁ{r&s%ﬂ tR% %ﬁ%&%&EFLhentnes

i sh%vnllg dafeqsfstapFinfesmatipe indiqging p@iqybs’e}sclo¢anmeelxﬁﬁd jor replacement,

DFJi-m@t%]ﬁM 1§céd€lfl&rkrs &l tHe‘%pﬁ% a?ea%f @eHiskNbpy herein.
header. i ncl udes i_nformation on a

i denﬁhﬁn@fn 2’211(1 unapal ar%%féf Rpckieklaceprpicabsitae H‘é‘VP‘?{ng zPFL entries
L emd\a@geﬁ@"@dt slthlt@@lkorﬂlhaon tdaiecaﬁugr‘a fb[ohcﬁfw}dﬁ’fb efinobbOgkss fote-

aV|n acenent the nu er
oty SRR R kpBeatociia i M Rgron B disk 100.
avai Ehcbhembep:raxf elefozlctablesbldc:l@ Alamepredestsnbomnenbayfof DFL entries having
de

&&gét%%aeS}n?Arﬂ%ﬁ?% f?fdgccag rrg g]blcgll% E&éﬂ?@% rog%frzlg éﬁlt%fect IF]lOCk but

n uwb@h hgs n@ﬂ-‘@e@ ﬁ@rﬂﬁé@ yeiduem gmeag blocksing wser dgta preaondhe disk 100.
i ndi ciyeimyeL Ehat 1id 4d6f ekith Bl PekohBFLRARRs heRhaae™cVidd in-

Iacene bloc pare ar 0 he d| k 100.
 ofop e v Atoek. i uset a DB G £, € 422" and a DFL
re@hqcﬁﬁEﬂB block 413 represents the nunber of DFL

t f i .
32 f (ri‘lc?t%ébs sprgt V\g% g:?aén éé a%tg tf(l)rn 1l ef@ HF% cinltre/q# %6@ lﬂg‘%g%ﬁd in FIG.
i n4t he spare area on the disk 100. [62] The nunber of
avai R@f%h@ngst‘%%@ Bl tﬁg T Ay T8 BOE RN R s FRE sAWREImAfion 510, a

DFL entries having defect State information indicatin

a BnGER! dsiress of aﬁefisét Rledad 1 reqdoap patcdRtmatighpify and a pgyswal

unﬁ&ﬁés@@ea ré}il@déhﬁ:?t Blotihe4( pg{ e area ogl the di sk 100.
63 una e spare ocC
oot TR R SRS hichma iy ) o ARG A O fEredaTusof defect
st bibeks inftlor weet dan arcadinabdt dink) 160 bhdmkorwtatioh oo anarestindieating
| i :

“S%ﬂetkg{ re ?eg}é&g ﬁf&fcgé in d;ﬂ@gﬁh?%giéﬁ [a}éa"{v%% e8 §ﬁ r% Q&K fod "The first
d e$t@t@tnafbrréatmno%1@sww11':@ deeqrrhed émtefail ﬂﬁéernwﬂb@zfergmcemﬁ FIG. 6.

ent rigg sB@dRehte information 530 includes information on states indicating whether

blocks are re-initialized. Quick re-initialization can be achieved by indicating only in-



defect state information indjgcating a block
suscepti bl e of being a defect block but which has not

wWhewo/osssé i fi ed yet from anong bl ocks in a usePCHER2005/003890
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area on the disk 100. [65] The DFL entry list 420,
which is a set of DFL entries having defect state in
f Ofdifﬂlhu@ﬂm@[a:abhgmiéﬁl;e infilizg RS has Bidn gorfotyicd inlthd 2dcona state in-

Eﬁ"ﬁﬁ? ol tﬁ? Qﬂaﬁtt%%‘ié@? & ltbg‘tltat’eféépﬁgtgélg‘fené;%&%r'write Process

entnrtiae - i Qi zatidrnu $i adthm iwheRld@a iglrecpBigll afRexf the ra-imgtidlization, if

t
g?t?rda g&é&?n@%at% 3 3& éllglgefgg)? %ﬁsjféj g%% fot ﬁ%% fag vgrr in ]iIG 4, fora
52@10013 Ebléﬂ’tr@c@fiﬁd 2 SPh‘F’éf%%ltnif@ﬁlaQSG Indagading t}ﬁﬂﬁ yestmtaqhzatton has been

adglirfsimedfa diveeRkREENEBNE r&bﬁﬁffg/fbf)%du&ﬁ@]apﬁﬁﬁtufs ' zfs%hown in FIG. 1,
statelnfo mati on 510 j ncl udes orrmtl

st XERENHY [yerals apf HERYE: GV L ‘Ef& F‘”&"ﬁta& glnéfﬁ St’%‘i%n to record
di édta iDHpaxidn oh therhitedki tie doive SyﬂérﬁS:am redbriathe dgra\bygiaiging pre-
ene bl ogck th vai l abl.e gn
AR LR Dub DS RR S R ShL s
demodifpedite nragessaMheh atreprodnationcefrarasd of atbbockliGreceived from the

[ 6l%st }-ha% s'ﬁ@&/ﬁnlgl:ﬁﬁ alt € ée@&ﬁf srt@tg ﬁtﬁ&éﬁgn'ﬁgl ?’&@&) state information

i nf ormatlon on st eS|n|cat|n1g ar e
r emﬂtﬁatlil&mak@dlmt@}?@l@nr}tﬁs DRE PoA quzlatl |a@ﬁ spgp thegdrive system

?ﬁf@tcsgtﬁibs bh(a%tldﬁﬁ!ll r@&{rddﬂﬂmQﬂé Mobmfs%é@lﬁﬂg%hs 1:| thelt Hﬁﬁ] £y3Em can transmit
at . re-initjalization med in e

t oo B pok GG RS e B RS SR R ent 1y i 500

Wi t hdliie phesitadradilregs af avdafedt praak 50 s plt>esiqat attesss at whichehe defect
r e{)llogl'( {s' lg&tt&ﬁﬁll tﬁt?tweF ﬁatgqgelatdnotﬂ? df@@ qBO,ga%h%he% %fs{%ﬁpﬁﬁ?&s of a re-
after the re-initralization, 1T second sta ' '
i nplegaraant bleck 3d0 &f a phydicil adsiresy auwhichAlxpreplacgpent bigek is located in

sh@anp lerea{;ela(éntﬂ@dlsprlo@ bl ock to be recorded is set to
state infornmation |nd|cat|n9 that re-initialization

has BdEn0 petrigpstadive diagrany af digdirgsfatg informagion 510 of the DEL cntry
r egio30li ingdtraeddriadUGi ag apparatus, as shown in FIG 1,

oS R LR 3T S PSR bl SefiForpion vt
of '11' g "hl'étknd 'the drive systemcan record the data by
ddimhg or.ni .
BF ¢ naesPASEEHE: Dfle AohRcalbs et STBUILADIRR ARG o re-
pr Pléeaaent Plpsk. I this spssel aohydenl addrassrad et dededs |b¥f&k cKists in the user

r e@zﬁh Xl%ﬂ oh Rk I0 €0 Qﬁ& a%hgﬁ@al %H@f‘éﬁh dffthEtelacdmentiblock replacing
information 530 is s tg state
g‘&%ﬁ%t @HC FHSE i thegP3rR Ateaon.the, ltst( 3892 ation has been
per f arhesdite mfidnsikios eamb ' dfduoae:sayswttenf 4 écfogmilaksot hating a re-
S;‘él?cern“?en? BFO%E fnrthls cgse %ﬁ%m%a a(ﬁ@rgss ortlgh e%ecttbpock ex*stls in the user

em can transm t or ~a chec
t hdatihersh o8 thd dikk hoP. deI ay. [70] The physi caI addr ess of
a deﬁ“ﬁ@ Etat@ll%ﬁn% &@399&1%% €&k s@f&q{f%ﬁﬁf&tabmlg& t"['?l@ defectable

defect block 1 s | ocat e user data area on
di Blecly picaigsa Rlork thptyaichhbe adefpeiddodsrwhich hes gt aé@h%eﬁtlﬁed yet
bl spledfug%(ﬁ dn%rféoﬁébtﬁinfaﬁfier%ﬂé ﬁﬁ)‘ée@t T, g dehs%table block has to be

ocat e rea
o SRRy s R i PRl G e Qe laree RF
t her dervesdigrsdadre detettod ived poxes D caftifyihg oDkdanging faydiski 100. In this
SOQasE,l el Mﬁ/tsfcglt eﬁﬂrésg ol 1@ defectable block indicates a physical address of a block

that might be a defect block which has not been certified yet.

The state information value '4' indicates a state of a replacement block indicating an

available replacement block in the spare area on the disk 100. In this case, a physical



[72] Referring to FIG 6, thg first state information
510 has five state information values 'I,"2,"3,"4,"

wW@rwo/0566 [ 73] The state information val ue T i PCUI/ER2@S/003890

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

a state of a defect block having a r e placenent
bl ock. In this case, a physical address of the defect
bl adidtess i fesref lﬁcdnhkﬁlt Uﬁ)ek indiR¢atesal 118 siehl ddaessbSin R@lable block

and a S of the r bl ock
r ep %&% l?lﬂ(éedd@?c CORRCESTS OtngélFﬁ Fﬁ@bspar e area on
t he Whs katGolorfhadn \Taﬂnm 'Stiatieateni statraifiaoaplecdmemt bRck indicating an

gﬁa%flzﬁﬁe pﬂcg&ng?t(?ﬁ?cﬂ{ 1qqlflee§)5.réoelr9§ ﬁn Hl%td1$kawggﬂ1 t"ﬁisrc%]ge a physical

in
pl acenent IS ca sica
t heddess @6 thegeplasenesat blosk jindigates a@w:swélla%ddreés ehampnavaigable block

di ghoddfde the%%act&m Elof%k@'&ﬁhé §Ha% a¥ed bﬁ’ ﬂlchﬁéKJ?OO 3
ate O

i ndi cates a defectap

def e%ﬁ%ﬁ?t@ OB‘PR“%Yﬁht‘?étﬁ S 'Hflé FFStStaFﬁS@%PIOSES in the user data
defreg bn Heatikk 140, ahd ﬂﬂstaﬂ@inf(bﬁelﬂoﬁ ealhesf Wethdy®tindibmosigies of
an,err or - corr ctlon ft ite process. Thus, the

del?leclfs 1BI ocK ha F}i d(?Sr%(eilqg)ert ified through the

er r orWhide ﬁl@@eqcmdssafcet oformative S0 sows shawn m KlGk 6r for example, if the

Wh@e‘&oﬁ(?gtgt% 1ﬁ%rr95t1(§1e§3OQS §étg5‘ ql '?hid 'hﬁhéja%sgﬁét%g nluﬂal?zatlﬂn of a cor-

process cert ying or scanning a di

ca%eéponaln}ﬂqlglg%laqs bsalap%ré@ﬂ@fi el Bsrseeandstade Bifgraation 530is st to
i ngl' ]gaé ﬁféi*l)cf&te@ (%) Iﬂﬁ@blo@ﬂ ﬂaﬁﬁ(? beén &- llaitm%ak?d Hidtas %b@hﬁs?g ]agam after
a de. oC no een.certitile

Tl B i s eond SER RS0l bitad By

r epldaaesgnt vhliddda isstiorean thg biutk sl il diol secanelplae evf@miation 530
bl fg%gt ﬂonl tﬂ% dﬁ(ﬁ’l@ﬁtgs @Efﬂah%rha[ hlg ngf &&e& gr? the bﬁ]ockg!itrcée ?l?esl?k)ck has

I'cdl a ) 'acenent cates
ph Gmmla@ﬂmeéss of an avai I abl e bl ock anong

unr eiggesla Rh@okSid MubhfiveRAILaRE 6B Hl@throti%f ?fO%ESS;I%ODFL entries
771 The state information value '5 jndicates a state

of WHh FeSPPE @ RIONES 11 RIS 4ieR oY V@O%ew {4 3fpt gn a disk due to
|Ir e&%ﬁf@ﬁiﬁﬁﬁhzbﬂuﬁﬁ K%ddﬁ(_hh@ leo &D@hﬁo@ﬁﬁ?’ ¢IMhd ﬂﬁlesdiillt ﬁk’eﬂ-@ﬁl

n S a | C a SS O acenen
bl oc 1P aR alfpsude Wi S R PRIeES Bn @ oot AR T oium thatis a
bl siogle dayendisk H60,uas sbolvaoedl(b|20 gkshich atsh&ec sparfd iankderatd before
t hfﬁe%’ls’i{g :hg gahia dlgll a-EBq:I@t %‘?llﬁsp'fa% %Lés o th\éﬂ?%eﬁoclgs in the disk

t t
dal® lélr"élﬁ%ﬁletsﬁéfe;?@ﬁ#ﬁ@@a)ewb/rﬁilopﬁéd on sheed skt Gy i thsydlisk re-

valnuesizafon.and '5' indicate states of blocks in the

spar rea on f(g% di sk 100. 7.9 [ I t he second

st at g Rt G s8 aFasar?f’o 5 % 485G Spire qugg #1 and a user

exm h&a Blockd@), S(Q):amrBﬁ; hlatrecdrdilff(bmmtehd pobidd of sheswer doa area.
a [ n| i of cor

; e]SBIDOSIﬁEi) 18 a%?fe%ﬁlglﬁ eéehnha% r]e% n% gfnogg :%?r rteP]@Clglg ct:}ben((i]efect

st bloek. |B1bd«r ot a)dxef@@(blcwk whtchtdoeawt ‘haythi geplavdinent eck for

Elatcﬂfgsth@hé‘}g& Gk, B%ck??)e@ alRfdclbld @ibdized or has

ain after re-initialization. In additio
i f t Ha thig été'ﬁdvv&@rathé newrspriserGachl is adogatedsiara dag arey - 130 on the disk

t hi@ (ﬂmb eld @Sk Fimtialidhticsh &aing theSu&tdfrﬂ@éjdlbm 1001 8talds @€ Khe blocks

il ot GSRER s BiF b Meir s s 2BetPe 4Rkt frjatization, are
bI shdwrsmrﬁi@ 7Be bl ock has been re-initialized. [80]
FI GS. Re}éﬂﬁggo IZ%v:a]ﬁBe IjFJL éﬁ%ﬁésa\hﬂ}/?esgéc@ﬂ)r fﬁ%lo‘& (?) IQRIE&OQ re-

of process g
placement block, the block (2) not having a replacement block, and the defectable

block (3) are changed to DFL entries having state information indicating that these

blocks have been re-initialized without certification and state information indicating



W th respect to blocks in a gpare area newy all ocated
in a data area on a disk due to disk

WO eoo6/548p@l | zati on, according to an enbodi nent PCI/KRR@®5/003890

[85]

[86]

[87]

[88]

[89]

[90]

[91]

present invention. [81] FIG 7A illustrates states of
data bl ocks in an information storage nediumthat is a
si mgl ﬂheéeﬂi}l@éks@ké&efé&ﬁbleaﬁ)cﬁbom in FIG 2, in which a

oot TP SR iSa ot R P ES AR o aBfst LS %2psstonp. for

t h@(aaiqﬂta ib FiG kb inatudimge DHFLsntri@Gust befvnd chintthbizg e ehat is, before a
o B0 F WSl e RSN o ol 108l

d a@rab%ﬂd@antlfécm PIEPQIY &y cation mdsitatg ﬂb}ﬁﬁlﬂ‘éd ar BYG 4 A4 apéh EIQ& 8Bis a

US@hago @t 6f stt€ rforBhaRiek Bf (hk)defdc? listan® ihdhdid: @me&@ﬁ&QQst after re-
ion_of the user data

|n an_end
ipupadizat I‘H{ngab?ls ST e By SRAre %rﬁﬁégcaéﬁéﬁt{a H}%g%aﬁéﬁa 130 on the disk
reub(amlmatéhﬁlsdetfeéq‘:ﬁFIGd@( BI ock (2) is a defect

o ol 1, PRERALTDIRS o BRIAREDs L Sf g0l gren m i
bl 88 kSinp@BIpck Hl)tihi éefsctattl@ck hmmg a ieplapamerd hiook, iy laet gtag in-
' Sfo’i‘!nh @?S Sl al Ehcﬁvﬂj%@exﬁ ﬁ?e 91{319[(9'3 fs@@t %"P%nﬁ%%o@%%h&&lcal

re-initialjzati use

10'{1}1dr%s§ of e defect Rlock P ksSOQ 1:9})00}( 2)1(1 gﬁtdie(qg:} blo@h LSt re-initialized,

st 1té éectsm l&htelﬂtilfohhaldnsfao idladtao @ &gllo@fﬂl&jk (tzhgfcu&é@t block not
nitiallization, are n -~ )

robiaiig PPl e biod, fpBrY st Prenion S0k 3ete 3 qneince a

bl plolsicallyddners iofi gleaiefecebk»bhﬁmnd)o 101 6@ and e defacklofR )s not re-

nofmt%z?l%é(? Yis %ego s@a?eegl?é}&a%bﬁggﬁ) %sasrégto '(2 eS]ﬂSé ﬁl%%:l@?%qs a defectable

I es avi n
i nbleﬁlﬁatsﬁ@st Sitati@mf@tmaﬁlgnﬁﬂl@tls schiosd, pdotikes aqﬁ%wblezéidress of the

r eqd Btk 284s Vol davh' Harkd Eléf@&tb'l(%il A&k retiftiSlized 1ts second state
i nformat.i on | ndi catingthat these bl ocks are def ect ab

bl BéxeatipRsp0 s 98" i's a di agram of state informati on
of a AdB‘F\E,CeIntﬂyllﬁt (HER1 liapd ENghomn ih PIGESA MU HRNgddtofal 8L entry list

di t bef. . .
¢ e 10T BV e SRR U VBich sppss g iy aliocated
al Inocddtearen n3Qoul dtealigh HY. 130 on the di sk 100 accordi ng

t t oRf t

: IOI 35?%?3?{0@@’:?% th%?’Lpéngl%&agﬂe ‘é&ﬁl I1 ?ﬂ éhenﬁ%t éﬁt@ﬁ &own in

st Blie 8Ban i taentoniopthettfeckd@) ssehe qcopd qtztuy iap¢ p@ﬁln@ltlmﬁer the

enBl’bbl@@S)héJﬁlE tiitd &ftry. Fér éd&htdffﬂe'dDFlL eRiifics fd}Qltle lb1§eksa<f1§ €D) and (3),
new s re a 1S a ated .1 n

t hgrsﬁl?t%?? %ﬁmiﬂtﬁ’”a?]sotlétg%t 9 O%QHQ%HF%EI%F% S]&%l‘?% ‘}“Fé%]%e re-

Refnﬁ[ahlzmg)rt andF$dCon@#atednfokhattut 530 ihdicatinpewhdtbako b2 fe-irstialized

Ll Sf (ﬁé%ﬁﬁg%ﬁ]&& re- 1n1t1a1 Zat%n §as begﬁl gr or%e ck ( 1) is a

de &t arep 17ac ehemt 5 first
st at d-ikewitasimge a@lnfesmﬁioclam thér oy dalra@reaemathp desk 100 aftipiGlisk re-

1n'1t§ali§ ont 1@ a d%fecta@[bqjléékn Ghefl dgﬁxﬂe%@ilde@ggz{ ﬁlﬁ:? tﬁl{e ith? referable
defect bl.o 20 010000’ defect bl ock |8

noto Gegify ﬁf tthr: Qi%éﬂa d‘?fﬁ%ta'%lé Okl bé’tPSff@rngélr‘f?ﬂifX aﬁersxggte process.
I S setftdr@eddnd'staldl iﬂ@(ﬁnﬁh@ﬁ 53(6 8]9 a DfFLa:nd?fl@é‘dt tdl1 oigKich@dg that re-

iRl 65T B e G 1 b8 it @Bl Tpgrapsmpraine block i
adaked sigaiof tht kecond st infdroakionh 280 stouldREQR1 @O Thaskcbhé state in-
d eﬁogr(rfltflrté %Lkzsto '?1% reri{lﬁitaiimt%in% g& %j"l' ‘Ib 1§d1§aﬁ% @gﬁg dgtta %c%rded ina
detﬁ(étqsg@ldeng block is not valid any more due to the re-initialization.

FIGS. 9A and 9B are illustrative diagrams of a method of processing DFL entries

with respect to blocks in spare areas newly allocated on a disk 100 due to disk re-



block, its first state inforygation 510 is set to '3,
and since a physical address of the defect block 520

WO 200600606 10nh' and t he defect block is not PCT/KR2005/003890

[92]

[93]

[94]

[95]

[96]

re-initialized, its second state information 530 is
set to '0." [87] ADFL entry list (defect list) 420
s hiwvinlizaidnl {oco@fng B aﬁfeaﬂ@aﬂndrm oﬁth@liakeseﬂtt 1hyeﬂt1|oﬁt 420

h ) b t t
S por o8 iR RSt OF RGNS i G rRhph Rokis SghitR thatis a
t henglie $dyctt 08k, 4s88pwRaf EIG. |2ng1 tbicklaGpar8 Breat#las Bibcagmitbrejore the
f or.

Ogﬁﬁtbzﬁl?t'}a‘f& Anlt)dﬁa F{)(F *b% B?Jteseﬂﬁtﬁyoiitgg\ggtg'b%cﬂ Gt g ﬁgk 100 in
a mhlshémrﬁ;arefa@#ltawé#%w Billgogtedpa the sl leﬂﬂﬂsf thedisk re-
eapiiffzatidie DFL entries for the blocks (1), (2) and

(3), first st i nformation 510 i S set to
i ndi $THgE P gﬁ?egﬁ AR B 0 1eludess tieE *Fe%gl and a user data area.
I NAS kladv iz it FIoN 9Aanmllyslea:smﬁb atad bid aooatadvn dre @0100. Blocks (4),
i ngli ' wWh be re-ini lized is s
ey SR8 [y REDBL o AREFIGTOUHE NS Tl de Bhe BBl i
[ 8@:]001Ld|e4i ewihs epars iareaéf laondbé¢ disk 100. d%lhclf ﬁ’r)tmzed@fs@rblm which has a
1a95‘m&1'i’t%1ﬁ¢d %ﬁacﬁfgttﬁé ddESH1E&K. B[Bck'(é'i i %Qfefe%ﬁblbék vhich
c able data Is record
figes not have apfﬁﬁ%f‘r%t block fergeplagipgithe Qqﬁ%ct qu%kBliogk P)isa
d e&a@étaﬂb 8ldek ORlocloy7)REs tPldBeM@nEbIYEN inftie §fak@irea ¥ I Wikich cannot
ces?1 Aft r 'second state information 530 of a
rf91[’ieB ageé?e o Tindicating that r e
| ni t ilakhig sthicodudiashdeéisk rpitidizateh dirmgttbe tdveof the disk 100, since
r e i -
t'herfl %v sﬁlélle;a%&on < refiil%tﬂfeﬁlo{ﬂé)r%%tg? qﬁb&%g(gggﬁgdéd r?thg%ﬁﬂe arca #1
t obefore tharbfates et dde-gnitialezalion fsonetudedoin thaased deta pepataffer the re-

r elnht'iﬂhtzh@éd R4 L8 (he sﬁaﬁrE afe #E i BeWiRdineadi& fnhcﬁ(iatzgﬁteﬁ 130 on the
recorded in_ a correspondi n ck i's not valid

mottigk ¢ blesks (), t33.ap4 ﬁ@.eérsgezdéfl.ﬂ&qusef daip a@ﬁ@sforweaﬁ dnitialization
OBararad indlhdisltih alid sparcdireQ# Difterdhc @-iARialodiodf ThEs@ LSS aRg@shown in
DFW rbgl es wth respect to blocks in spare areas

cie/ "l ocated on a disk 100 due to disk
r ei niRdfating & Fisih 93 dfohd defgetttdockn (@pbodindemtindlic tdeedata area on
pr &1% I'Oﬁ\f)%ﬂ;ré % re[@ 1211111fa|u§h 1391’101‘01'11hé&‘ﬁ1t tﬁé‘gﬁ?ﬁ %E'#Q %1119 to the re-

ocks

iy DRk altricsder WROREK FDRAMG O diEst t DEL entries

SPR{vEngéted 1ﬁfoﬂ1nélt§)n61hh@§tﬁ{gecﬂataﬁlf 186 Blocheardirgknitialized without cer-
nitializa 9B illustrate tes o

1.0
t h%h%PéIPB aBﬁi 8@%3“1?06@?1%“ ’d‘fiéct%u%ﬁlaF henarERt E‘bbﬁ’e Igy feglacgment.
1 And, #Zhereplanantnt bidckdTpinable gpard drea di sk tHddlslaf@Ebefbeahe re-
daﬁl‘ﬁlalﬁatll(p I ]%Ib&:hlh L::ieg? uasLIS (iga]éar dred %;?;;{oggigegﬁlgtllagha@@r aDFL entry
dafoa ther ack A3 isthenged tn aFDEL e®iy homhgstataenfopart@nandigating that the

1 bl%cl@H)%ﬁ%t 1?&121@19@& Qﬁh&“t%@rt&ﬁguonairﬂ%eﬁe {ifdrmdioh 11‘?cﬁgatmg that the

é‘are record In an end portion of the user
ar Blgck ghds %Fi%fékta'?k?)bk?% recorded in the spare ar ea # 1

o n t BRG diogkis hQRagrih @€ Kta(e“ihfdr&a@orﬂ@ff £adfedliacde0 mﬂuaiﬁg DFL

arela ement .bl o re cing the defe
o1 SR RGBS 65 o Jia " PoBRE Rl tGeeih gllocaed inthe
had®a arendpl ac ¢imeditk bMadcofdimg woeqnl md:lordgndilh of defpeestent invention in a

bl q tlé 111@8%‘3 é%i(&' FA, ﬁ%fléci(%) sa (Bhé)rgiﬁ of a?&ﬁfér@aﬂb? of'the

rep acenen € Spare area
bedgfectdist 430 mg]'yﬂglgé}ﬂﬂnpntnes just after re- 1n1t1a11zat10n that is, before the new

spare areas are allocated in the data area 130 on the disk 100 in a state illustrated in
FIG. 9B.



[94] In this state, due to t{¥ disk re-initialization
during the use of the disk 100, since the new spare

W@e@a/0s8ss reductively allocated, block (7) exPGI/B#2008/003890

[97]

[98]

[99]

the spare area # 1 before the states of the
re-initialization is included in the user data area
af t erRdi&r€ing € FIG.t1I0Al, am“tu @rm;y @ thesHlouka 4} REhSARL EntdY §@dwn in

?361,(? bl:agc%élcglﬁl%e fide e %%?C%éiq0@gglné%qFﬁ§C%e& gj&)&{é ts first

ar gtatehefoomatidnhiel O es Sh(DMml, friexanplonindrl6. &J ik s¢trie[1uiched sinae a

t hg%%fs@gfdéﬁé %f ﬁ% (ﬁ%&%g?@\otcg 226 Egg(?lOEb@é' ?ﬁ?%ﬂe%feclpgéf is not re-
9Bln1tila°hlt:¢>et8<§e¢0élétst%¢ ésatian 53Q 5)schied0.( %1}10¢ thetbpeek (g bis a defect

daBl@clalh@tZﬂagﬁlgtah@ dEstent BRCREKON Rt $th¥8 ikBrhitidnl AIiZ k@R, and
IS .1 NC e n ar
i nfPe%st P Yét‘ialﬁfidf%ﬁ@? Eﬁtqeﬁfeéégﬁsﬁggﬁg @;ﬁ@gb@? (HHCT the dgfect block is

_anﬁiot(ré)lmaﬁl&edh@’@ednd QatPhlfoanitiones30liasdt mg'0s Satce the block (6) is a
: nIiecHec Pock f(fr%ilstﬁ? 1&%%?%{11' 5 1bh§ sel? lté) %k%n(? s1§ce a physical address
re-ini | zed [

cer catt on and
i n@fdhﬁdeﬁegtrbloddi%)as i09g01 Hiat andhiby defantridockoie nosweinitiohized, its

r e@c@ﬁ@&@ﬂatmfoﬁh%n 53c0 it b& t5 Qplﬁ&%'{ﬁ@f)loplt PBKS Al hndvRi1ABI€ re-

spare area # di sk fore
i nPlasEmgn a%qunltﬁ ferE %P a&@anatwntﬂé) iy 804 :to éa@&d sifgpa piysical address

t oOft th@ déiﬁcﬂ Wbk $0 i2 &IIO(E(DOOh?aIH:the ﬁaﬂeb%l{ﬂ{ is hbﬁﬁcetlhﬁﬁ%i_zed, its
S, chan entry, having state information
b AR S s s B Mo 0 o T o1 e
VVI t houDFtaemtiyflisc@lcteonligndl ehawva inMGr A iscrhangudi toatDiFigentry list
th t [ a l. .
| R PG RT R F6 %) AP RUR AR it SR thnags areas are

420wy glllgenterginpriatesres il 83 op thetdigkefdr e

re-i rlle‘féxﬁhg %@FI(P r110Bt RRtpIS ent%ﬁfo? e 1518816 @9% tﬁe AU BAS cftrFshown in
al located Tn the dafa area

100
actls+ dloﬁgapglawtrérﬁsb@lﬁw (8% lstﬂPFetthié’%ﬁ tshqw B CorA 0Ppa DFL
a &t @r tel BIsdk @) 8ché Poulth@ntr) Ahovam th A 10BOBhd $DAL entry for the

f stat nf ti t def list 420
rErtal o Rl SBOTR P 0B P GoFp B i s for e
t hhlbckss(4) Hef ordg 6}, Hestsate sypemetian 638 issseetodd'lindiadteg anmvailable re-
t h ' . o
b AR S O i
Dth@th@rrty bege-iniHalizer deset () indicating hptretinigigtizagioy ﬂﬂéwen
| Npdrtdamed d aPHYSRalt dd@rd @Pé‘acﬁ @Efebﬁbl@cl@?i(ﬁfétchmgéﬁko a location of

havi Iac nment. bl ock
ot B i30T Saglatoment Dok Sad tkp fhe DAL Spipfor ghe blgek (),
sefirst state informmibrss Icie sa myﬁidmhngd defesablefblédkaduded ert re-
bl ogck is '
e ﬁl(rf]tllath‘?ét??nz g%c’ogg ésglgeslg;ogn SI% g{@ 1nglc]a %Fetﬁg Kgé% re- ?ﬁltlal%zed 18 set
t oto1Dmdls;;tn@ehathenbn@lmt@@)1as keea pdddwndd, bhde phymal address of a
fég&gerﬁeﬁt%%@{(ﬁ@qg Eheﬁ’l%@&ﬁy g, 10E§t1(fn' JtSlp h?gl‘cc‘ﬁleaddress of 4 defect block
rmation is set 2, since a physi cal
Qss of the defect block 520 |s '0010100n" and the

[100] d ef eoWhid @elabbee methodEart ﬂbédn@l:dl #esbnnbdtonSEGPRinSdrafaton storage

f t 530 Si bl k
.50 BB s R MalaT R 005 EMPa FIPodueh Biepedhualso be
setpflied t@an indorthasion s@rapephydimn ahat dckdd@sdic lafertdick HEf ecshown in

bl Rk 5305 i R0HBA ) 1 AN LRG 5l S8kl 00k s no

re- |n|f|a | ze Its s tion 530 is

[101] set tAs degeribedjaheee, alebangeqye defoct ligs 42R withpubedrabdasion gnakes the

Pl aqeaTBRL 41 REK stakd I%f(frhfaﬁg)n ﬁid?ctaﬁng ﬂfa@fé%‘itia@ﬁa%it&ut cer-
set .to '5,' and since a (¥S|ca ddress
tification has been performed according to a method of re-initializing a rewritable in-



of the defect block 520 is Qg00000h" and the defect
block is not re-initialized, its second state
WO pfoonsassé on 530 is set to '0." [98] A DFL entPEI/KR2105/003890
(defect list) 420 shown in FIG 10A is changed to a
DFL entry list (defect list) 420 shown in FIG 10B by
t hyrietiomitbiage hieahun® Rd-initiliz@font Wighsuip agreifiddtRascabe performed

ne allocated,in ata.area.130 on, the di 100, . ..
o8 hale BTG St ek X ufh BRCER g Grdtol e retaively tone
bl ok t¢ gorfarsr thh eersiicativeh. Ot ty thelyovak rennikhiZatidOB)]locksDBgistered in

en%ﬁyfﬁﬂfst Hﬂgl_:%l tg‘#tég&é%aéé &f{]eﬁqg:iﬁg (Leg Z;]ELI MO%E% étﬁn?]s having
en$tply ll@,ﬁ@wﬁlqnﬂnﬁp@ngﬂ@ the hlpclss @ﬁmb@w'ﬁ@ed dat thedlexks should be
( Tderiificd MahE s, &NMhAMHS PRVK drB dgﬂegiabl%%ckgqre @b e@ties in

entries. for the_plocks, (4 n
st ‘é(?’[é)ﬁlsﬁ?‘{?fiﬁﬁt“? Biorgagop égéégtsef 6[(11 %Wh ‘hgh 3% kr(ﬁé}ea‘l‘?ed i the future,
aviiid fnllly deeerpliredeviedicr eyake defecttbdodkb@ccording to the state in-
r ef Irrrlllb{lonalfh V\ﬁ e’(tﬁ qultcﬁ(fo?nqtlﬁcl z%ﬁg Fh%d IroQ/Qs éjt%q%me elfﬁClency by

I catl ng e re- |n| IZG
| nd!uvchmg thg tinkeafior p@rtlflmttqnahﬁomlp@mome b%lmnng)@ch bravksd,

and a phys Iﬁ?thal %91@1?1%2%?0%6@1@@ Q/ltﬂ%ff)%&t {8 ltl%&f&% anbﬁnaﬂon is

changed to a | ocation sl ca dress
r efsBEehBROnNBISER wWiih thelﬂé‘ﬁ 01f H%W @F@C@ﬁfqrylaflem t he bl ock

[103] ( 7) Thiuk.Sb cBharb @ tha\dcPédiifoanathQlue $o &@trerlmualazamn without cer-
a.defectable,.blo ue to

t
| i on 2edtane | B BRhSUERES it Breh i enfiah blocks having the
[ ndbfecannfbgmaﬁtet drecertifiedesing therfull ioaparriedeertéficeibn heethiod, so that the
' ”géf%{tl}ﬁyﬂnﬁt E]Z)elrQIM){/ lfr&tﬁ“ﬂll O 2% per forned,

SI Ca ess Oor a re acenent ock 540 is
[104] chan gTé@ fuld certifipettomi roethod isa rphtiagd ob¢eradnrgedbtheblogks in the user

deffg Ereg |09Q1|fe #0104, ]aQ@}he%'rdlzﬁ CEII't‘l%CQt%Vﬁet'EE@I Mﬁeﬁ%@ of certifying

described in connection Wth an information storag
ne%nr%ﬁﬁfi %latﬁle plocks Wy tAg Peerdgiperedmstipe dists, 109sA %%Wﬁﬂme of the
Fl fartidl, ceaiftdatio®e heads, 6:8n balcks vﬂﬁc}ﬁﬂ@db&:dtabﬁ: Hécks or defect blocks,

| RORTRET 749 B2 WAt 3, B OB Rich i Ebe limed n o
nﬁtdlatmebffqlmee s am@@&qﬂe @ﬂlﬁdfullécsertﬂfécsad:mn methab teentize user
::m%gg glie% és %é’?lg CFI?SFI ésﬂhé Xsrg f%%@ﬁgﬁ)r&gg it 1§ &&ér‘nﬁﬂed whether each

' have state Infornma
i nblioelasi afdpledy MOCkeaﬁdﬁh@ flefpimigatiqaresylt lﬁé‘%ﬂectf‘élron the defect list 420.

[105] ti fi catdranchirg RaRO RROFRE RGO of thedpreRhN@detfon will
re-initiali a. rewitable information storage
rre’&ﬁ"ﬁ:l?? d??é“ﬁﬁ(?ﬁ‘?rﬁllnlbfg"i’ 'on without certification can be

[106] per f ailGedl A Iiwam illusreatitvo diagren ‘vM"le sagpLif dkocks in Wthh second state in-
: gf Iaé(lé a%i(f tqn '1 ’Siccto?(%gg g(% %nr em nﬁ%dlm%%tr(?lﬁﬁ % ent inn.ve ioen.

[107]to t H@femng ko FEG |1r1|At, blick t@tw adefebl eds whedh drice nebhavn agre-

ge lggéme%ﬂt ’Bfocﬂ Zlg aqfégr (ﬁaQa gel aflRicali£a ahQRRA 130 dnltRe disk 100. Block

[ DFL entries having state
i nfto rl&w@atic?féﬁal?lﬁa oslatnil Hig useitata ea mCB@re@ i3 datgggea 130 on the disk

?e[(bo Bladk (c} Rah atvﬁl@bgﬁ Qﬁi‘eﬁaréb@l’égld%rb@%@% are% #g ﬁlkcmieﬂ M€a data arca
u or e OoC erecta oC

LAY S i R R LB 0 AT PP Blpck in the
53@arcsarse#2 inthuted whe dath hecabl30wkshadisk u8@d i n t he

[108] f ut uF?r %{ahl&)& gi'(l:%glpg%agﬁ?%r t@ﬁﬂlts&’%}ga ﬂlelslfd I'ﬁx 1’?%1? after disk re-
Thmtlahgathm@ndqsnacstaw élusmtfsd # Fikatlil Briugge hmlofl thedisk 460.
[109] t he Ficre 18f ik iREYRYiM MG dd & VhilR of 0 Hefect blocks and a re-

certification into periods of tinme of using
bl plagement block are further generated in the state 111ustrated in FIG 11A.
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[102] A full or partial certjgdication method with
respect to the defect information is required in
W@ pasusté on Wi th the use of new def ect i nfor nB€T/ER2005/003890
[103] Thus, to clear off the defect information due to
the re-initialization without cer tification according
[110]t 0 arRegerbiadikdEIG. 108, hlfiefeﬁtf san(te) isrgéﬁékfafedﬁn tHH L&@ﬂ(@ata area included

havi ng .t he t|on are ti sin
F o £k 5 TR0 B8 Ing P B RRafisfl Fiockce PibatiRigdné Bfect block
defee st geinmfamdnattlueospamew mehldvcédl § dgamtchd 30 eh ¢l dikk $@0. In
42 04]
of A8 AucePLibH: 1 5l 3Ab AT B BoRu(FRL A, blockis
t heer@raécrd lG@lot @nhlce%etplérgen%wteéér thiefuiseratafapae sy Wa arga 130 on
a metdhediopf certifying sone of all the bl ocks in the
user ta area on the disk 100. .As an .e a of t )
111 part Fgl‘a @é’]tglapleéaalpplaﬁ)f ﬁ%‘flﬁ%Hld“&HP% StBT"*dEé% %t{fh%\B@Cks in the
defteetidikratcdliotkS. biB.def ect bl ocks, in the defect |ist
[112] 420 rFerr(fert IIJIGESJZA %erp P L eftea e%tnes on C e%eclt Lstcéﬁbln?cﬂcate DFL

can beé pe ormed ' are ively
exeampéegaeradieduedd IthSkeHmflaluatlomrandrnat:ktdwo defﬁ@t etrttlﬁsr@n the defect
usfr‘:{t 4@@9&1@&@9&%&%& flér%d Hﬁh the disk 100

g'e ﬁ‘%ug
veri f ter-wit cess, it term ned whet her

[113] eac hF%II t@@ l@rﬁt§e%0b"éﬁl’é(cfﬁlaﬁdd@ khe dehert P}?@k &% whighiiges gt have a re-
r epldédmdns bigek laB g teigks o tHehBedRi Lok, lilsFirstdedle inffd@RkioA510 is set to

Ce,l‘tlfl ation ne to an embodi
R e A G A
[ 1ﬁ6t}e ikflofnatidn/S30ss et to 111 wsihdiabte vieat oé-agtidiratdn aitbowtcertification
eﬁlb% #fﬁ &nygél ch second state in formation 530 is
according to an enbodi nent of the present
[114] | nv eﬁt)li ba seqond ApfeRedngiyrrelatp dite thel dgfectbig bloflogk ckigling & the user

de{iaﬁﬁ’ tireR! i@Ctfnst M SoARG RN iH &Y ?o @ fo8ndk A6 8RB RE able state, and its
bl o in auser dat a area jncluded in adata area 130

nsqcﬂ’éd Hpigunipgpation Hiis peio | lstosindicpte thag pe-anitigligation yithout cer-
t heficiioh hdabé&ngetfarmat:l uded in a data area 130 on the
d| sk 10 are ar

(1151 {1 5K FbPllie (Af BreliShn 3Blkads e R SRS BBeROieisting in the

d| glard @0a #2,ritsddski stdto mfotphadiok 51 d)s ses taal' tumadicdt¢ abheilable state,
S ggl{a(ﬁés?%g&i@%ﬁg knfbﬂn&tg)?l ﬁ@?%%t ?(f ?até)i#{gﬁi;lg{hg g%(ﬁg% n&tﬁlﬂatlon without
di sRtifigion s hegnapesiosmed.i | | ustrated in FIG 1A ri ght

[116] ar It e'FtoiJ 'tl”{&kfgﬁrﬂ@ déf@bttdnﬂlr'rél@feﬂ@@tlﬁﬁiﬂab&ﬁla@le%ﬁ)ﬁlte%ea block (d) existing in
| ustrate

n of t
[ 1%‘9]51’1‘“—1“? @reafiZpity é‘rséﬁtafel 1P§’§‘in?%"1‘.r} 5]3) léls%fdi’ %ﬁw‘ a’zﬁa@ta&t“é‘a"aﬂable
i nstude] @t itswocatel wat ifdboek®nd6d ivser te'1 b andeme thabteoimitialization
are r.t her.. gener at he state illustrated in FIG
11 ﬂltﬁﬁ%ﬁﬁﬁeg{éﬂlﬁ% b%?’n pgf fl B, a defect block (e) is
[117] genertar 8 fifth ddlectgsey rdalcd tathe sefenthladett), whigh biat areplacement
ar gRcid 3t é’xﬁﬂg theth? S dllgtqzre(aa‘ltﬁ %@t@&%%mﬁh@& K1d f%)set to'l' to

replacing t I's generated In
sparlicaieriedalg of g ﬁeﬁeatdéadﬁ WV@%%laﬁ?ré@ltmkoﬁlq lrfﬁesea%kstate in-

10ﬂ)rmhﬁorﬁ§3t) fsis@no '@ sided RCinithiliggtkon(W khdi@ terdfifivaith Hs not been
ﬁf‘é'fl nt bl ock, |nd|cat|ngthat a block is
" but not replaced yet, is generated in the
[118] us er Foatte sitbdcient antigatiatedrte thel®feadbldck €l divbich #6€ not have a re-
g l:en@ lo%gAnﬁ §x1§t1r§ rf E%q%%;red ?ef ar§£‘t its fﬁrgt ﬂ?lncf&ttﬁa@lgn 510 is set to
f & AT or vt 1 on o
i | Rutetindicate aistatgpf@ defeggblock not havmg a replacement block, and its second

state information 530 is set to '0' since re-initialization without certification has not
been performed.



[112] Referring to FIG 12A4Airst four defect entries

on a defect list 420 indicate DFL entries generated
wWole@o®86é sk re-initialization, and next two JdREBER2005/003890

entries on the defect list 420 indicate DFL entries

generated during use of the disk 100. [113] For the

[119] fi r stIn daf eafe, @Iﬁ]béty td pﬁrﬁirﬁidhé cerifhafdeheics plocas lﬁccécaalmg to an
exl st

P bRt he PR PRl SR TR bR PP RRS PEY B e in-
sefortnatio?53G ie setrtdi'lc'at e a state of a defect bl ock not
h |

[120] . ﬁ;”or@qngtal%lﬁ Psg@%ﬁﬂft&ttw? d&gﬁp t@gg ISth 511(1: z\tﬁl?&lqﬁ ?ﬁtﬁ%?are arranged
r eu§ing theakribatfiesivide Prengss acepditfy lognicapodaBenyebte present
permvestgad. [ 114] For the second defect entry rel ated

to the defect e hl ock ( I sting .inp t user .data
[121] 3y ea RefGrEing f¢ E}bd-sltzgt g"riﬂi’ﬁ g&ﬁg‘%ﬁﬁnggdf BE’CQ Z*l) 13 Semg d gl
[ ndhtemhﬁedias(iedeéettt dhick, EiﬁtfsEstatahﬁfofrhal(ﬁleﬁ@nd s@tt@teto indicate a
I nftgte Hec?le%gck Eot V1nt oa re lag ng 'bi:o%k nd 19s second state information
restmi |za|onW| hotc%et I eation ‘has “haen
peﬁ?inSﬁ@tdO '} s8¢ theeertiflvatiothhasdbedepeternedt ry rel ated to
[122]the pyaL %ﬂoﬁd %%Eteen"ﬁr eﬁ bl%c@‘{g) {s%}nﬁféﬂsﬂl& ﬁgtefrfci;m&ﬁ" s a on- defect

spare area ormat 1 on

t oblogk, th%eritlfydﬁoes &teéﬂ%ﬁlf @Q/ Hi qebpéffdefr%malaeedef%ém 120 %Ia,f@dh‘ablock (b)

st Bta@ av Al MIBbEIOWith 3O defect thidtoexistt i thodbGALR drétdincluded in a
re-initi 313bzat i 0 W:l(S(FOUt certification has been
pefdBrread Y P 1 I/ Y he fourth defect entry rel ated

[123] t 0 t Her dratad Hafotteensyaif blarkde) iblcatiKied did datestinead ainon-defect
t h?lo?lgq{sgugtrs?aq? ﬁ%@rnﬁ K;Sntglrl]{) SSL sggg)alh etg ﬂr{nge{téT?{ iupanla@%(g at'teS and its
setesnnl] yaigtieformatimmitiionctsal)’ siscabe cemifiratian hag dvﬁ@apfé’formed

[124]1 hat Hof tﬂe%hﬂtﬁlhéf%&tén M"bld&ﬁld&) i¢ %éﬂtﬂﬁfe& GAd HABmkAsd Qsez%\efect
perfornmed, [117] he defect entry rel ated

t h'éloaléﬂ@étrstﬁraé%wf?rél}aﬂowé. th Sﬁago atp érﬁil%aé%ﬁ%mavsﬂ%%%staw and its

angtced sih@ inflorhMeonUSHoNis dati@'0asiees the tértifficsisdn Iﬁafs@%@l performed
I nf o tio T to indi

i cat
1251 gt odt bk Haut fi V& PeficeRe Rt oi i e Wdle second
segednfetrayteon B30fioserae 116mdE30ng thasetinitaliz@ionsyitwet certification

reﬁe#ereEh géﬂfﬁ{l Qﬁﬁ_aﬁ;éa?g%'in &%r fé Hg&%b@” has not been

per ect entry related to
[126] t he ddFeé? isH f&wh@ft)ﬂluamp@a pm@é@lrﬁb@f Fgyidy after-grite operation

pl acermnt tonQS Kb RN HC 16 réd%ni NQeimMr dat a area, its
first étatelnf?rmatlon is set to '2' ndlcia:rl& 1

2715 st ot 8rivg systedbf Scf TR BLREH Q%TOWWP&W‘&JP%%@%‘HP
bl m&vesamderﬁp&ﬂee ooingdcah@bed frofmar it 3,018 sb30n,ifer satmplg in FIG. 1,
n|t|aI|zat|on wi t hout certification has
no{n(i?g{aaﬁl%ﬁels’%%r med.[119] In this state, objects to
[128] per f dihedrive systern frgadaftdetect igtidfe rfmoatﬁésm aaduiorahmen storage

aneARAtRAL a anéfe%yéi‘ Qi?siel@)b é&%%@z‘h' R cRAfpIk) hlﬁ 1‘-fIGr §tor al-

four entries e second in formation

seterpagively, a dpubjgiayen disk 11% a$ §h0<XYP in Flistd ard ﬁﬁ@rea r&&grﬁachﬂiefect list
of ) ﬁltaa[h@mbfy g\M@p@ﬂauMmBgmt ries are ar ranged using the

[129] \é]? rlt ﬁé gllrt gré}z]s(\,\grlpfﬁ%éﬁl]}qﬁﬁgnsmgsc\% (gsgl A d sta?e m?orma?mﬁ% as shown,

for example, in FIG. 5, is set to '1" from the defect list 420, as shown, for example, in
FIG. 4, stored in the memory at operation 1330, and performs a verify-after-write
process for blocks registered in the sought entries at operation 1340.

[130] If blocks registered in entries are blocks existing in a user data area on the disk

100, according to certification results, the drive system generates entries whose first



[121] Referring to FIG 12B,qdor the first defect

entry, if block (a) is certified and determ ned as a
wa@ledoens48hd ock, its first state informati on 510PCHKRG05/003890

to '2" to indicate a state of a defect block not

havi ng a repl acenent bl ock, and its second state

I n§i@ieiohaMidn3 0, 8 §1@Wn§ for eQampliemﬁa:IGh 8, i6 e¢iltb haldefli WIock state

oS G RE AR Bl G2 R dEL G an s cor
noresplafdeg ddbta chirics tfeloeh:fercy eXiets, dtlopebliot k3YM) i s
[131] . del etlfegloglgslq%glfsté? cﬂ fes esﬁlo %Q:F(g'gﬂg ) V\é] E}ﬁlﬁ?lﬂ%& kac&(mhng to the

IS an aval exl sts
t hecriideatiog é@saﬂt&rtb%ldmm:fry@@édgqmraéesw@trs@s arhose figh sele mfpématlon

d' 510 5Q6k toladk Zlﬁllvﬁﬁbletﬂkﬁtktsmté gh AR h&etscdMdrsYate Inffora@iek 530 is set
é,, ertifi d and detern ned as non- def ect . bl ock,

resqxastt eﬁeﬁtlsoq. Ing)rﬁteg f@tqeg wagse rét stgft;e nef8rmat10n 510 is set
| N advailatie Bloak kiatal zeldsw}aise secandi statesSinfemarich S2(his&et to '0' if there
i nf 5 t since the certification
has’g%tgggﬁ dg%%% (?Pé:’oatloﬁ 12?&? For the fourth defect entry,
[132]i f bI'be@riyalyysicsn wepnds hidetEching 4d@ irmludimedic gsneraidd £ricics on the

bl &’i‘éi&lod)ta%f)érﬁéén si7ate information 510 is set to '%
to indicate an unavall able state, and its second state

[133]§ nf o?fheaﬁqraﬂcag@@ methagdesgbedmpborg pneba wslul avhep re-artialgation is
hagerhefid Pabhe ﬂBﬁTlfl&é&ﬁ)ﬁ]pré’é‘esﬁ M(ﬁ‘éb"l'ér,, evaH éf 4 @sk Rénot re-initialized,

f ft t t
& ot ichs o B PRy eleg] Sittestola e G simply
t ha:urrn@eldnn.theahldzlh:tdfmsemfﬂqh@lwk certification has been
E?g G[rfg%ﬂlb%hﬁ]?‘?q&e@fr hé P&gﬁt uhl?v;teqﬁ{f Edn bd \%uteé?egs' cogré%@r programs
v eiid gandfetigploprantad io [gélil@tﬂr@ﬁ dagied ?Qmﬂgel‘[s #haggxecute the programs

enmpagl Q@&hpt‘ﬁér fe Rty l%é&'afn Iﬁé’(ﬁﬂﬁl‘ Eﬁam@%@gﬂ th@cgrlhbl\{t%r readable
SySt em .., a recordin rep roduci.n Barat us,

sh’ES?\%rdllIH% mﬁ@mﬂw PeCBRY ICét%aﬁm odiafe-&r W’tfl&f’l’@&%ﬁdﬁrd

f r @igk ei&QSliptﬁ‘al %oﬁh@Nﬁedlﬁ Of.2.e€BNROBs, DVIPBY, €ic.)land dlorage media
t1on

PSR s S G B R i 50 ipalhE %?fﬁ%ﬁ%&omﬂu?ﬂ readable
s u@o@mmsdlngﬂ a@n lalppdre dikitsbutddOyer astvairbwoyplédeomputer systems so

exa,gp fg Sofngutj: } %adﬁ)le D8de % go?eréi%h' éuYed A ad(ﬁﬁm)gtgg g%ﬁfon. And

stores t ) )
dethedunqtions] programs, C@dﬁfbmquaﬁe&m@%for gmbedyipg thepogent invention

Thgiagbk ¥RiSYRHEMREBE kg FIimkmER K HRIArMRISE (e Ht Bl @ltRn belongs
|nformat|on 530, as shown, for example, in FIG 5, is

‘to T fromthe defect Ilst 420, as shown, for
[135] ex anrrw Bile the desent ilyersion hegbden ﬁah&:ulmlmhywatanﬁ rlesrcabed)mth

%Qef(rer?ceqog en?b dﬁmenty th% of, Wil b u&{e?s%gdc’dsb 1;?10SC of

bl oc rels nthe 'sou Flet enresa atio
13211@11nam§01|1 in fhetahdsz’arlegﬂ @taeggdn iforoead qleéalsanay byl m@dkstherein
ex{vﬁflbtﬁgiebﬁn %%ﬁ{ thg @ﬁlﬁt Qﬁde?cogg of ﬁﬁ@ pﬁjﬁﬁéllft 1&9&1110n For example any

according to fication re drive system

gefrar bl optigat flise, wﬁbg%DWPrB%t%YQ+RBN drirdtVord othsr high density
shenn,suétpis el @sc QHD)Fdn@ad%ncb@ oﬁ@dal HRc aAdel) }% be utilized. In

t d who t
oL R 30 A0Sl 06 SSAER e LRSI EE PN gk Spvo-
deRaM, RVIDFROM, idD,dD-dRend CDBR[EJII sproatdedpétied siogle 1Q@Bding layer

[ 1§11%|ulltléleblleg&ﬁﬁzﬁrlf}gslrssfo? E&%rdlg%gﬁg raé ﬁ)?lg%% % bde%:clé ?nanagement in-
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—_—

ar ea acC
in the manner as described w1th reference to FI1G. 5, FIG. 6, FIGS.

7A-7B, FIGS. 8A-8B, FIGS. 9A-9B, FIGS. 10A-10B, FIGS. 11A-11B, FIGS.
10A-10B, FIGS. 11A-11B, FIGS. 12A-12B and FIG. 13 . In addition, a single spare

formation is utilize



certification results, the dfg ve system generates

entries whose first state information 510 is set to an
wapavas4sedl e bl ock state and whose second st at BCT/KR2005/003890

information 530 is set to "0" if there exist defects,

and generates entries whose first state information

518kch 8s SRbvnt i@ AGSAVAI 7B danBliplkspaical@s aR shoWOREFIGS. 9A-9B and

SCERSE 740l L R SA0 AR Sk Btk RSS! s
syet empptenddids. Samdeflgahe bysgtm d@0rallectandhengipidneented as a chipset

eneral | ri . ' i
[ T ftin Sy e BT, £pbrst 0 el BRPEE Bhphit drogrammed
usfigiplexpean tackniqhes andi methedsgw descriped mathrelgrange sugly. 2, FIG. 6,
cerlad.i7patB oGy, 98ess - FIMS! 9/, FIGSETVAf0B, HIGHK 11 A- N, FIGS.

re-ipitialj N i flcatjon h can be used.
wn i abbeElCE T L. FH65” [AATeb S TUorE ARty S5 inendec,
r ederedorgStlat the prgentiithdhdow hottmdimited thehdvalous pAadple Tdne-
eng)(())(gl AT tdic’scf())fse& rl?)%t t@%@ (e ﬁ}egérﬂ\{g\pe]tnhgrrl] irfc?ugie? Al \é'rrnlb‘(;)ai%n%sfalling
conput €ér “progrars and can be inplenented in

gensghial thespdiogihealppouieg gtaens t hat execut e t he
progranms using a conputer readable recording nedi um
Exanpl es of the conputer readable recordi ng nedi um

i ncl ude magnetic storage nedia (e.g., ROM fl oppy

di sks, hard disks, etc.), optical recording nedia
(e.g., CD-ROVs, DVDs, etc.), and storage nedia such as
carrier waves (e.g., transm ssion through the
internet). The conputer readable recordi ng 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. And the
functional prograns, codes and code segnents for
enbodyi ng the present invention may be easily deducted
by progranmers in the art which the present invention
bel ongs to. [135] Wile the present invention has been
particularly shown and described with reference to
exenpl ary enbodi nents thereof, it will be understood
by those of ordinary skill in the art that various
changes in formand details may be made therein

W t hout departing fromthe spirit and scope of the
present invention. For exanple, any rewitable optica
di sc, such as DVvD-RW DVD+RW CD-RW and ot her high
density disc, such as blue-ray disc (BD) and advanced
optical disc (ACD) nmay be utilized. In addition, other
storage nedia can al so be utilized, including DVD
DVD-R, DVDRAM DVD-ROM CD, CD-R, and CD-ROM ,
provided with a single recording layer or nultiple
recording layers for recording data as long as the

def ect managenent in formation is utilized in the
manner as described with reference to FIG 5, FIG 6,
FIGS. 7A-7B, FIGS. 8A-8B, FIGS. 9A-9B, FIGS. 10A-10B,
FIGS. 1IA-1 IB, FIGS. 10A-10B, FIGS. 11A-1 1B, FIGS
12A-12B and FIG 13 . In addition, a single sparearea
as shown in FIGS. 7A-7B and nmultiple spare areas as
shown in FIGS. 9A-9B and FIGS. 11 A-1 IB can be fixed
and/or flexible in sizes in designated areas of a data
area




[1]

on an optical disk. Simlarly the systemcontroller
can be inplenented as a chipset having firmvare, or

W@kaoensussé vel y, a general or special purposed POHERR2@S/003890

programed to inplement techni ques and net hods as
described wth reference to FIG 5, FIG 6, FIGS
7A-7B, FIGS. 8A-8B, FlI ngiéé?& FI GS. 10A-10B, FIGS.
11A-1 1B, FIGS. 10A- 10B, T3 A | I B, FIGS. 12A-12B

and Fl G A $3thodrefifBive whithérSdefdt X4 th at DE6B{R08 storage
t hat the@ﬁr esent invention not be i

mted to the,.
var i ouSCeRERAvsArd aichbilulieg %erfeagé@,ar%fpr faqgidingdata and a
pr esengpatdwrenior@ecordif Wdgsachlenebibadioreplase 4 atfeétrtdock occurring
wi t hi n. ttpe scggte Oé:a %e &ﬁ(ﬁ({enoded.scl aims.Clains [1] L A
nmet hod"of'® G&t EF R héf Wt e ¥E & s exist in an
i nf or neeckiong agletcagennebiosgrstdtainionnasion andacatgsghat a defect block or a
| ncl udiepge AR HlockHa el AR ih R 5 LRI S ARLAI AN frofh a defect list

spare afea tor recording a _replacenent bl oc
r epl ackr dagagiag thegpedivmaad ingladipg plateriporyatien ¢fdhgdefect block and

\% ea, itfl@iﬁf@hﬁz%l%n%f?}%ﬂeﬂa@&herﬁ%ﬂk?%l@ degI e;:t tentb :ry )

0ose stare | r 1.0 I NQAl cal es er ect, . OC

or05C it Eug B AR R R B ok s b G et cniry.
certi f2.CHieim¢thod anthimnedéd eaim |1 firthbocomrizag): ng t he

medi u i | i state infao i f,. (o

o1 ok 4G B€ i aGhe o LR A SichE pfiEliESercct block
and ceoitthé ywiptagemhat dedkelans boborskingralizéewitbpitgcditieation from the

bl ock fagiiskesetrelile bMBe 8&figE4 ANt ry. 2. The nethod as
claimed in claim1l, further conprising: deleting

) ! ) | ¢ ng the .
def ect 3-eberethpbaeclaimeddn clafm A nbersin siafainfgpationingicating that a
the d?é@ﬁe{sp&id@fg(bd _1@ﬁk isimeief@Mb?@lﬁaams fbn;tmkn&lﬁ@dgﬁ?}m defect entry
re-initjall . t ut .certi cat | I t ef ect
| Pot " auhEe G inforRRph ik hiidhs fre AT EpRiiment block
as cl ahaydden re-oilitalized withingreertificatiait.e i nf or mat i on
i ndi cajfi ' j ,
b ocke o hiliibd & GRRCAIRCAM A0WRE B, SRl EGhaRicE:
st at e ifmpelefeat ¢xa5is imlir daficelgblepdeckiasa rgaed tthgyasificagion of the
the replfaqeiEBlocR] REfindake RKIEA chBy ok ihaldbrediM ddaout

certifjcation. 4. . The th s clajnmed in.claimg3, .

wher ei ¥ adgECchexist f1,5hR &ggsﬁﬁgi bﬁ%@ﬂ: asithe Frgulyak ée cergificatien of the

in th fedéfeétﬂﬂé Bhicﬁ, gﬂne@tﬁ?@s dafglbteesmllytwlﬁ;fse giafz: informati(r)]n indicates that
certifjcation of. t ef ect 0 ) et i the. .. ..
ot cot EADEpRline BioskGLE BHEA ok, Sfipir Foeg yBfabftS indicating
exi st st_hhhth_t: defedidfledt arithe rdplaveincnisblodkehas dsen te—im_ftiaﬂih@l without cer-
certifiigakint o sthe “gee‘ﬁ&g&?gdﬁﬁabl ock, generating a

defect entry ose state 1nf tion indicates that
the codrésgpeiiethy drister in slagn depbercingiiaie knlogpatiogjipdicating that a
state ¢dHe@pmtingRpiabsth&AbIdY i§ AdhvAiaBlc 36 f&&indal Pokk 6f state in-
the repl acementd b .oc{gh h@? been [ nqlepal aliz Vi%I hout 1abl
cer ti fARAITHRACEINHINALEE CPHCPRRAGRFELICCRIGRT §/OCKs!s apygavatiable
met hodreplhcehentrbbstkiisn fuathar mcludesvivetheidofest @ity whose state information
I nf or ' Lndi.cat h € i o
repi achikts BEHEUER0H DLy it EaRAE R MR hpe o gy inlized
st at e yithout certification.
6. The method as claimed in claim 5, wherein the certifying comprises:
if no defect exists in the corresponding replacement block as a result of the cer-
tification of the corresponding replacement block, generating a defect entry
whose state information indicates that the corresponding replacement block is an

available replacement block, wherein state information indicating that the defect



formation indicating that thg correspondi ng
repl acenent block is an unavail abl e repl acenent bl ock
WO 2006M08480@r i ncl uded in the defect entry whosePGI/EKR2005/003890
information indicates that the defect block or the
repl acenent bl ock has been re-initialized w thout
certi fbleat bofhe réplacthenNBbEIOkhsaR el kainidized witha@uteefification is not
mhereln th ertifyin onprises: if no defect exists
in the 68}§%§8%ﬁgﬁﬁa’%¥glacenent bl ock as a result of
t he ceff atdefdactatistom b cotrespooding sqpdamdimegt blegt actbereastilt of cer-
bl ock, ti&IBh %% %oﬂeg&)tnﬁfﬁ? rgﬂﬁééfne%gﬁ)gk %ﬁérﬁtlng a defect entry

nfornatlon I n cate e CcOorrespo
r epl acehesetstaye wéwmaéloa RG4S thl tee @@rﬁsa@r&mml@w@knt block is an

wher ei inavhdtie fe?fa@érﬂ@ﬁt' stk Rebeat e 1ﬁﬂ3ﬁﬁatfdﬁQHdlcatmg that the
def ect bl ock o% K has

e repl ace 0]
re-i ni §51&gtibhesl apitharsn C%"r‘{tngpqclfg‘ﬁ TS l%flh@élt‘“ﬂlﬁ’“{ fegtification
defectmemtﬁyula@dkﬁitauQefect exists in the
cCorrespo I C nt k result of cer
tifica |&og608 l?g*?pep 2%@?@ agﬁ g&ls 081% {ISIS%msnt bl ock,
gener ad wnige/read ghie ta reewtdr@tmaemﬁtrmaeom stbtﬂgﬁmadonn and read data

i ndi cakgs h gkdﬁgpaﬁ@rrespondlng repl acenent block i's
an unavai | abl e repl acement bl ock, wherein stat

i nf or NREPBP] Pﬁia a@a@geﬁgo eongtol e disfread U f@éﬁa%% defpe list

r epl acRBRAingA€ kafbasatibeen a ﬂ@febmlbﬂaiﬂmae beﬁwfon of a re-
certification not set in th

recor dPlﬂ(Qe/n?eé]f) Pj&ﬁlﬁ & W@ielé‘t?ﬁﬁ?%l.gﬁ ﬁcﬁplinép‘ﬂﬁ(ﬁl}{% a spare area for

wite/ reea(dmgrthe rdpbacementtdodkatbacaceahe dafearbiadtki anourring in a user

storag at a4 % ldH‘tMe(lhg%? todﬁgﬁl fdefg:g% %1 (?SEF Lale agqum% ion indicates

contro arrange 0] con
to readatthadeiset blp¢1<sq>r they thﬁmgntézlml@has rbfe@ir reainitighizest without cer-

def ect Lk, #ado %Eﬁ'f}etﬁerﬂfef%rcmbblg Br @k r@plﬁceﬁleﬁi B68RB stered in
bl ock in order to manage the medi umincluding a spare

area fOFf FEELFENG t he repl acenent bl ock to replace

t hg_ de§ erte alpb@@tus @g elfamdw@ dlzﬁma7vmls&&©felﬂ &Ie&:oﬁ_fr@l?hr@trﬂdlé’t@ the
nmedi u ect. entry .whose state | rmtio
el oaveit eREY e aF ShrpTR iph HRRE RS caBERK 0 re-
bl ock plasenia hlock-hanbdenab-izealizst vttt cetification dan thie defect list
and to, q;&%m{gf%ggm%ﬁﬁﬁﬁ&>block or the repl acenent

I'n e

bl ock register fect entry. 8. The apparatus
as cl aP-E¢ appargugiafrtrimeghiarcddin 1, ieheed ptats| infpimation indicating that

de:jet eiﬁ C(Sri’é‘s ?%Blo@lﬂ Isra)’défé'@ﬁﬁe Blogk & fufth&r 1Hat1&é?ﬁ1n the defect entry
I Ndl Ca

e defect. blo ce
bl ock W gsetféaémf%f%lmn s sl B 8165 Ao P Brement block

from t ha tdeii ecinithdligéd azstha;troeﬁiﬂchumf the certification.

9. The(?ﬁ%%rgﬁgangﬁ &al ﬁ ann@ %hg%7 wherein state

i nfor ion I'ca G Corresy ondlng block is a
defectémb@eﬁrb@kﬁssnﬁadthembkﬁﬁ@mdﬁdmﬁﬂﬂtmmh®@ﬂ@ﬁunmnofﬂw

entry i i
def em&\é??cé?olébﬁ‘kﬁ thO EH PR ULR ele @ltlfea{e@ tEH@’} ﬁ{)ﬁlethe defect list, and

or. the replacenent
re-i ni ¥jaglefecbexistp fm@g@e@égap][ hlockt gsdhe result of the cert1f1cat1on of the

defectable block, the control unit generates a defect entry whose state in-
formation indicates that the corresponding block is a defect block, wherein state
information indicating that the defect block or the replacement block has been re-
initialized without certification is not set in the defect entry.

11. The apparatus as claimed in claim 7, wherein state information indicating

that a corresponding replacement block is an available replacement block or state

information indicating that the corresponding replacement block is an un-



10. The apparatus as clainmeddn claim9, wherein: if

no defect exists in the defectable block as a result
w@tooblsaseerti fi cati on of the def ectabl e bl ock, PETTER2005/003890

control unit deletes the defect entry fromthe defect

list, and if a defect exists in the defectable bl ock

as t heavagablk trepdicciieat BIBER isffugRdriifduddd 1f1 lie: dtgéeeh@plvBose state in-

bl ock, .t he.contro ni d t
ot e fokmpudirmBles il IneIREE! B8R ofe Sl fo-ubBl i BR een re-
bl ock ingiadizelbvgboutlskodicatiavher ei n state i nfornmati on
di t. | t
1o o2l MRt 08, dahRetn BLgRlS Cfntif ep) acerent
i s notif setdefest exigds aretﬁleepﬁeslﬁpn@mg 1eplacyienigipels atarssulsol the cer-

cl ai megidafiof loRtHY corre¥tRLI Rl e d[ﬁﬁ@etn%n't Bloek,TRé Estroller generates a
I ndi ca%il nt bl oc

ng that a corres
an ava ?f‘a‘%leéﬁ}‘ abes e ﬁ?fgﬁlﬂ%}w IBﬁhC %ﬁ“@%ﬁf%’?ﬁ%’%‘ﬁg re-
i ndi c aplhmndnln alock lixearcomnilgtdp mjﬂhceglentelﬂbac evherdin bh@edkforsation

in t helldi 1 ﬁla{ @8 d%ﬁgose 9 tﬁg replaCF%lFIrlrta rilg%knha}sn | Cget initialized

that t Wéh@éfcetttﬁcbﬂl@nllﬁ not sett krethe dpfeacanteynandl ock has
been rir§ defict é;aétk ?ﬂaﬁile %ﬁ&%ﬁhdlﬁ% 'ireﬂlideﬁﬁhi lﬁﬂek he TREi1t of the cer-

apparatus as clarnmed in claim
def ect tilssation @f the @ﬁéswﬁmééﬁﬂﬁ%ﬁm?@t Pl@sk atbeﬁ%moﬂsx grigrates a

as ar @c&é&tten@t; whge &&k ihfofrh@ain idic@ts thaethe eblrr@sg)eﬁmdg ng-

repl acenment %(;g i W@P&%ﬂ}tb&%elﬁ)ﬁﬁ?% tZ)i %ﬁ(ﬁ\ngrﬁﬁlestate information

entr y
cor r esipdivdtimgthaethp Idafeenlﬁnd:k &l the keplcarntehlad¢l ladslbeen re-initialized

replac ﬂﬁ&ﬂtcgllt?% ot Fée@ @t fec{]en? tion

i ndi ca I ng t Pect repl acenent
bl ock h%s‘\tb@éqmraéom ﬁtpragalrmezielun,vqonmutnge:ert ification is

not  sef e if Qr%a%ﬁfv@&édﬁ'ﬂhﬁﬂner@ﬂé{ldﬂferéﬁc@m ect exists in
t he correspondl ng rgﬁl acenent block as the result of

the cef legflOuERER BIPVisediman eBier S5EHBICAES: r epl acement

bl ock, a a?e afsamﬁgpehddajet\g@rmeheteﬁa i alﬁ@faﬁ@ thegedd- (yut\&i’@@ Bcluding a
state I n r mat tes,that the corr

o et S Bt 0 el GRAGR § SR 2 RRRPE B! Brock 0
wher ei mpbtat defenf ldockatdcomingnditicatsendath heeh; ade def ect

bl ock Qﬁeﬁeaqu EI%Ivﬁfeﬁ ni?ﬁlte 194d°1%‘%r&aﬁ1cﬁ%ﬁr% sgfte 1&5}1{1& o!nzo?q defect

W t hout cer Ion I's not set

13.  Anblpgit gichietr drfosnalioagd arreripepment blosk fai d@éect alanagement

| ead- i fhaeRAnPHENECRECK &t tH@re'pl'h@@rheﬁ'Hlé‘dk% kRRe8n aQiefect entry
| ead- out area ggow ded erence;

data al8°dEpLs cresHBat BT Hockepr aRrreplgement block

| ead- ohdts beee Be-initidized Wlitgowt cafficaded B cartifrdtio a kedification operation
dat a anfdt F Eﬁlre area to record a replacenent block to

repl ace a d&t &t bl ock occurri ng in the user data

area; bhdha infefragtion] steragpmedivtedt dlameden ¢laianl 3. nwvkarea the defect

i nclu dé:r{h@ whé&k esta'tenlfn%rffﬁhbﬁ) ﬁld@éate% tﬁleﬁftl?é:&ef@t %fd@k%? qle replacement

state I nfornmati on of epl.acenment bl ock for def
manageheflt hasiicen &- iaiec iibeyt Oerteftqatleﬁt Iswdeieted from he defect lis

repl acmﬁmbbmg cér@@csicared in a defect entry
15. An apparatus for recording/reproducing data on/from an information storage
medium, comprising:
a write/read unit which records data on the information storage medium and
reads recorded data from the information storage medium;
a control unit which controls the write/read unit to record data on the information

storage medium and read recorded data from the information storage medium,



whose state information indigates that the defect

bl ock or the replacenent bl ock has been re-initialized
wowrabossecertification is certified in a certi POER2@E/003890

operation of the nmedium 14. The information storage

medium as clainmed in claim13, wherein the defect

entry whichallséadser ndw Ql"a[’@irb@ﬁ dmlféilﬁﬁiaﬁiatidﬁathdtrﬁlﬁages via a defect

def ect .. bl t bee

e it iR ot Rg T R R TR 4P 55 AR PEEtpte dpormation of
t he defepbaterhergtblaks & the saivispare ardaeonctbe infdincaionsmragebmedium

An 2PPaRal S 0T kSR BOLAERNARNT. NPk G0 PRLLY B BBk

i nformati on
uni t whAVERE daded inferraation %%Pltq’féiedh‘flﬁ)r%? nr&ﬂﬁeat@maqecatmg that

medi umnagchlp@adave E@e%@fiﬁuﬂﬁie@ \M}Qﬁh’t tdhafitafoar mation
storag a control

di um S t
writel f@ﬁeﬁﬁpzpat‘ug a3 glaigped | 185 aérn\g[% v ‘érefnntﬁlﬁgl?&{‘? ganvmg defect in-
st or agfrimedbriare doftcr lﬁacksr(ﬁ(d@fedadledﬂbc&(s frdig)m:ﬁehén the defect list

i nf or matdlc?lp 1n SEh?l{ @I gife Plglggﬂs or di ecellbie%cigck%%a eeg ?-E)I? Elghzed

area upon re=ini I"on an manages,
list, withoutcenifionmert.i on of defect bl ocks |n a user

dat a aﬁa A r&g%a%‘éu% s elﬁfn%driﬁtela% 18] wheRlARE EBitkol RhRGKirther

in the new spare area on the infofmation storage
nedi unfAHEH AR new spare area is allocated upon

r ef I Ni §deRlaidz bt élﬂry ﬁ@kghhd et blkpwkesefsalge m@ordeties indicates that a

i nformati on.are [ te info

el catath i or B OB R A A R RO i TR Py csgiication:
Wi t houterg@rthe flefeetttilork. orlbe defbaatdp phrchirestasd ¢ icrdetbct entry, via
claim havi ng defect in

for nat%g%nfg}%{e?wné {J&b%{oglkgﬁ%r def ect abl e bl ocks

regi st éeleld thadafens coley wbpsd staje infamnationiindjcaterathat the defect block or

def ect b |d9fe%§1bférb19&<f skl f-RliRekst \k}ﬁl‘{(ﬁlt l@@ﬁl@lcatlon from the defect
re-initialized w_thout certification.

appar abith&s agespitaf msrertficaigiom 16, wher e| n t he contr ol
unit iss. ﬁwletabpztra@l@ af t1guicRitinteiimslgelvharcthethe ebni@i uhl is further

f t h def t t f

that ot GRBE bl of Ueq splf gt Bl BEL i LR s in e
re-i ni défedtatde tlosk ah e udsult ©f thefdeddtdaton oCie defeytableeblock, and to
def ect géﬂepd%(a géfe&he%trg valﬁ)gé {‘eqni%lnﬁgﬂfoﬂ 1‘?18105&3? [heclga 'C&Té%gndmg

def ect

del ete lpﬁlelswe*eé@t blogkyij a\ﬂﬁf@f‘sfe@%&t%tnéh@ ﬁ?féfitﬁhl? |b&mk as the result of
i ndi cage %elttllfﬁﬁtldm tHefiestiabk %H&ko\&/héx’@ﬁ ot ﬁff&r@tﬂﬂ%n mdlcatmg that

bl ock een re-initi thout certifij

r om 116 caranpdi pue eiPE et e bt i ftutiiop cor
18. Th&fl@iﬁlﬁ)ﬁﬁﬂﬁdl&ﬁtﬂﬁ tled éifece dntiry cI aim 17, wher e| n the
contr 019 l'ﬁle ap‘gauratugl %1918 ColPlfC I%dwilgregn staﬁEE t10n 1{1dlcat1ng

defect entry*fr oM £
i n t hethdef ewtcapdraling mpklcagela bﬂmuss an a¥ailahle replacement block, or

certi fét&t@tu'lfgﬂnﬁfon inGicsied gﬁaﬁﬁé EorPs Gllfdmgfkgla@mgﬁ i&t@ an un-
a defect entry whose state |nf orma 1 on | cates t
a corr %‘@ﬂé‘ﬂ@ iregjacement block is further included in the defect entry whose state in-

formation indicates that the defect block or the defectable block has been re-
initialized without certification.

20. The apparatus as claimed in claim 17, wherein:

if no defect exists in a corresponding replacement block as a result of the cer-
tification of the corresponding replacement block, the control unit generates a
defect entry whose state information indicates that the corresponding re-

placement block is an available replacement block, wherein state information



block is a defect block, if @ defect exists in the
defectabl e bl ock as the result of the certification of
W@ b@otinfBect abl e bl ock, wherein state infornmatiPCI/KR2005/003890
i ndi cating that the defect block or the defectable
bl ock has been re-initialized without cer tification
I S notingRAtih thfahl% idRfatigdtioRnyithout d&tifidhRnaap BEat pesfoased is not set
clairredhd anl? wherein state i nfornmation
i ndi cal’ ARS8 espondi ng repl acement bl ock s
an avaiflaalefeet exagh acdoentredpoodikg rqﬂacsnaneblod{ ay tharésoh of the cer-
i ndi cat ¢
an U pohl8oh aF e BRcf Rl ARRA Al FRLPARFE PR bglBates o
i n t heddegteatry Milpﬁ%/St%ﬁ etsferr@fztmnendlﬁat%ﬁlﬁh&hie eArrespandiag gs-
that t ﬂﬁcéi‘l@é‘n@ﬁhcf@ |1soﬁ<u1ﬁ'§/a1‘ldﬁ>@e fé‘ﬁfa@@rh@tﬁ'b%c‘k' Qﬁ&eﬁ?s’iat@ﬁﬁﬂrmatlon

rreintjaliz t certificati

ppar ARt B an e R iows Cerigitisftias Peenypsrtormed is notset
def ect inaké Séﬁéctlemtr@ correspondi ng repl acenment block as

a resu r |f|ca ft oF I

r epl ac%f ﬁte é tl%g 4 %131%66%%1 1mSlnf thﬂgrghnetila? é@%g%aﬂ? % C(inﬁgured
entry Wstéysﬂataeyenfw @ftarmmt@@pcmdomdees that the

cor r espapg I'(‘)ge B?m%ir rgltl%&fécct ll%ﬁdfs@'s{a@é)ﬂn?ormatlon indicates
r epl acerren erein state 1 nformationindicating

that r@a lﬁrlflitléll?aélé’ﬁh@ﬁ S es@Emedr ti fi cati on has been

per f or Wheh biscldkgisRed if chitRs dﬁflﬂ@éks%ﬁisﬁﬁg matlhg ubefr d@ta area on the

def ect. ms?s in the corree?l g $g

as th em (gg][jl 1f)n 6 ratgﬁ éneéiélfm’t g Frc'l Pg Ihtrls W, te in orrnatlon are set
cor r estandhbfery bicep lsaceareinhdibhto dkford feeingtahizatain ifidefects exist, and if
gener .C - ist:
e

an unavhén blotles rﬁ@lplemﬂelmmneb ockm@zs@ng] insthg spare area on the in-

i nf or NRYrn@ffod Qgﬂagé‘hieﬁﬂln{ %@ﬁerﬁt@ng éHtltlésa\k/hc?s@tsia%nMrhﬁﬁHﬁ are set to
Certlflcatlon been per or.nmed

. set
def ect AEpfavHL abéqbloqlh glatesnd ingicade a%foaq rs. l%lahmoeu%qlqﬁ?cts exist,
17, whaideif Ro UbRc® @RIst, @bndiirtg erﬁn@scmﬁdsg yaedinfe@maasi hket to an
via a verif era seeki ng one or

| .
rore ot btk g B BRE bRl R il P

i nf or metomdrh¢ delegdtsesciudatg geeenamdtemaias patthomfdrastibeetorage
per f or pegh .when bl ocks registered in entries are

bl ocks exi stl ng in the user data area on the

i nf or mid-i‘oMCEI08 A GENARIAE defccly Onan APliea) diskthaviag agdesaea

stat e ingfudimel isePdah 8red €or eordingdRhaRCind Rl parte ﬁé@ﬂo@re%eﬂhng a re-
i ndi cate befo e-injtialjizatjion if defects exi

and | FAeeraat bk Faseplace Sefet PGk exsmasGiR i dhsh arce he
entri e&eﬁlbdrcmmbﬁmdgf ect |ist; V\,hen bl ocks registered

in ent r} %ﬁtl ra new faréale ﬁEngk Ire- 1n1t1a%z§{% r%. 8r ea on

the in i on" St'or age ener a entries
whose mamgeng niaor dededtdist, afate lsélrmtabomﬂf dﬂﬁ@w ébidcabinethe user data

bl ock stahs and 1ﬁfﬁprh?tﬁ§n%f9€[¥lﬁ’é'eﬁle'h?bl'o@k§ ihdhd £&¢ LRe hika on the

defects exjst, and ects exist, generating.
ent ri eQPtigAbdisk ¥han BieinsPoPRRS s aflecaiet unoy thgdisk re-initialization,

avai | afich it @I‘dék§hzﬂf1ﬁg adtectiin@iGaich febvled with state information
re-ini 1In|dlac|a mg tthat t?lese%qocks have been re-initialized without certification.
23. The method as claimed in claim 22, wherein the blocks having defect in-
formation are defect blocks or defectable blocks registered in the defect list
indicating that the defect blocks or defectable blocks have been re-initialized
without certification.

24. The method as claimed in claim 23, further comprising:



record the defect list inclugyng generated entries on
the information storage nedium 22. A nethod of
woramwans48ge def ects on an optical di sk havi ng a PEI/EKR2008803890
including a user data area for recording data and a
spare area for recording a re placenent block to
repl acgcRingd Qfd%fdct bhpCioRahdd¢ie@disi Whodeatdss Bifordiaitian indicates that

t
o oe e SRR e s BREh i y TGy igegification:
def ect pdrfsmjingsteatifécatinh of thetdetaet bibckl ef detdefebabkdloak repistered in
user dat Qo eahANthaSl Ay LALOSARLGRR B P! acement

bl o pare area on e optical disk when
t he ned@lgtmrtbe d@fé@t qnsry athose aﬂ@dnﬁmhmm@d@a@ﬁ that the defect block

re-inigd @k ieREksR bl&URUHas bé@lt rebh@iaksedn@vicnd celfisiton from the

i nformati on. are]{éﬁg%fdg éh state information

i ndi caf§ifg lishas2 L' BF 6TRECH A Pe been re-initialized

w t hou?s. délletnne‘t]n(ﬁbztsl cﬂ)aﬁmeéllﬁn clitme 2#gfuhbet campeisimigned i n

claim S Vi fe

f or mat clgeg%tmmee gefn ct %IXI Oglﬁtsil o@?eggﬁ%t? glgldé% *em?(ts in the defectable
regi st elpeldag mresthﬂtéaﬁ ecttificatean ¢fribi¢ deltétalje bhgk; arde

def ect é?{e%lﬁg aneféé?&ﬁf}I \QP(I)S% spit@ﬁllf&nﬁﬁ\ﬁfr‘ n{?ﬁ 'ﬂes that ahcoarespondmg

rEInI%IaIZ certiftication.

as cl a'i)lﬁélﬁwuarfieéffoablrﬁ%a‘ aﬂeﬁewst%wﬁb? ﬂ%ﬁeﬁ@b@@&@#ﬁg the result of

def ectth@_@&mﬁ_cﬁtﬁmﬂth@d@ke&@m bldck! Wwhose state
mformahl on i ndi at es. th

def ect ¥ ‘Frgmbﬁt%% Rrozation dng lfaém]gﬁ{le}t%%q qkl)e{ lf)%?c;(r% the defectable block
certi f hodeewre-inptenized withguteertifichiicaisinonsafin theelctbef aaty.

bl OC k 2. '[thla %eqﬁgfzfstc%h%d ki)rll &ﬁﬁn ?E %l‘?‘e&&ﬁ%&té 1r111fc;14:}1§t191? En%%atmg that

Via a ve
del et i mgorr%eombm&@pla@ﬁmmy hl\misste a@ﬂ‘aml@blerrﬁpiamqn@hlock or state in-

i ndic afo?ﬁaﬁ&?&dch&ngjﬁlfaﬁt@lE cQﬂr@s‘bKnéﬁhg t R ARERCHIBA R an unavailable

bl ock has been re initialjzed hout certification
fr om t ¥elageperiblogkds lggleal%@a@ fn be defest iyt Yhase stafipformation
25. Thedivatchatt & dfdat PRIk bntheldafddtaBlk, blbek hdd@een re-initialized

conpri si l.eting the defect entry fromthe defect
list, ftﬂ(ﬂ’g alglif]&ttl ngm sts in the defectable block as a

res uI t 2°bfThe mectlowt 4si flaivad imolaof 24 Hertbefoeatpaising: bl ock;
and gepgn, Qitef]egge)&stg & z?&&rre%ﬁér{&ﬁég"%?ﬁa‘éﬁrﬁ&ﬁtb‘?odg%ﬁ QL B&REd e cer-

i ndi cat e correspo
bl ock, tlﬁl«fatlan qé fl@cﬁorrésm@figlgurﬁplwf:@w@éb@ék aﬁﬁp@raang)@ Ketget entry

the r eﬁfﬁbge sedte ISrntu@ioh liddiCaAds R (R cért’b%pé’fﬁﬁﬁg: Elb@ment block is an
bl ock, erein state jnfor tlonlnd cati.ng

t he
def ect *BiaRK r@lacteﬁﬁnblélf’%l%t f@n B‘iaE‘?c‘R ‘Qé‘“%’élﬂlcatmg that re-
re-ini iitadlizaech wittiduo uérti€iedtidnflias db¢roperfdmodis imeketiin thedefect
def ect oGRLL 26. The nethod as clainmed in claim 24,
wher ei A Q’fa e information indicating that a
cor r estheridfasexigp imahe wemespohdiog ré¢pdacgmeavkiptlad the result of the cer-

repl acefefion bk ﬁfél%on@g hﬁlg%mcewnvﬁfobp rkgehaqhﬁga bBQct entry

that the correspond | acenment IS an
unavai Wh%ﬂeétart"emf%éf@ﬂ@ﬁ findigasesithitdhg epreqsppndingreplisemeny block is an

t he defehil@nd Fopliob@ss bdaki hbRiOdamiAfBmation indicating that re-
initialization without certification has been performed is not set in the defect
entry.

28. The method as claimed in claim 24, wherein the certification is performed,
via the verify-after-write operation, by:
seeking one or more entries from the defect list whose state information indicates

that re-initialization has been performed;



i ndi cates that the defect blgck or the defectable

bl ock has been re-initialized without certification.
wQ7006/0h866et hod as clained in claim?24, furthePCT/KR2005/003890

conprising: if no defect exists in a corresponding

repl acenent block as a result of the cer tification of

Ej hfe C ownasm@alab,'n ragisteedl iaeaﬁqfef@ rdB166 ,exgagg tradht lilgerﬁlata area on the

efect _entry whose state.informafion.indi.cates at

Che. oM LUMIEEL PRI SRHHEO i M MaHOR o el gerect block
r epl aceatennd bidicks batbrerreiimitislization ifnfefectsadxivnand if no defects exist,
i ndi caf t okl Ak zat i ty: o
cort i 1 i08he chesorfirg LkIcPRAGRL LB (LRSS, 1 ¢ he
def ect Wheit blpcksgrgiisiereddn gatriss aredipdes $xisHng hethe spare area on the

cor r esgandi Mk, 'BRraGRBMHicPVREK sBife tfinfaBsH hie sef toldA&inavailable

cer tification of the correspondjng re cenent bl ock,
gener a'?lPﬁlgS%ted‘ég gﬁlcaéq]ﬁq@re\,yﬁaglgaé{agpg 1&;:?%9;%1%4@ 1o defects

I ndi caéxds, gdnatatinpeneies whsponak gformploacedanto i acklabls block
an unayai l abl e.repl acenent. .bl ock, wherein state

i nfor nsat?tlegﬁgfnrﬁié‘fageglfe?ﬁrﬁr{?'ﬁ%flgl%m%eio?’naY\”,{ai al i zati on w t hout
certi ficcendithmdéfed lisemaludare senematbdicgtrpstonglet optivat diek.
defect entry. 28. The nmethod as clained in claim24,
wherein the certification is perforned, via the
verify-after- wite operation, by: seeking one or nore
entries fromthe defect |ist whose state information
indicates that re-initialization has been perforned;
when bl ocks registered in entries are bl ocks existing
in the user data area on the optical disk, generating
entries whose state information are set to a defect

bl ock state and indicate before re-initialization if
defects exist, and if no defects exist, deleting
correspondi ng defect entries fromthe defect |ist;
when bl ocks registered in entries are bl ocks existing
in the spare area on the optical disk, generating
entries whose state information are set to an
unavai |l abl e bl ock state and indicate before
re-initialization if defects exist, and if no defects
exi st, generating entries whose state information are
set to an avail able block state and indicate before
re-initialization; and record the defect I|ist

i ncludi ng generated entries on the optical disk.



