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Descri ption | NFORVATI ON STORAGE MEDI UM RECORDI NG RE
PRODUCI NG APPARATUS, AND RECORDI NG RE PRODUCI NG METHOD
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data replacement by Description of Drawings
FIG. 1A is an illustrative diagram of an example data area on an information
storage medium used to illustrate data replacement when a logical overwrite (LOW) is
implemented for defect management;
FIG. 1B is a diagram of a DFL entry list according to the data replacement by
LOW as illustrated in FIG. 1A;
FIG. 1C is an illustrative diagram of an example data area on an information
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FIG. 12A is an illustrative diagram of a state where a physical address in a re-
placement address field of a DFL entry is stored in an original address field of another
DFL entry according to an embodiment of the present invention;

FIG. 12B is a diagram of a DFL entry list according to the state illustrated in FIG.
12A;

FIG. 13 is a flowchart illustrating an example recording process according to the
first embodiment of the present invention;

FIG. 14 is a flowchart illustrating an example reproducing process according to the
first embodiment of the present invention;

FIG. 15 is a flowchart illustrating an example recording process according to the
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defect are discrimnated from each other, and |ink
state information provided to link the DFL entries is

W@ e@seskorn at | east the DFL entry by LOWN That PEBEKRR2008/003776

[67]

[68]

DFL entry generated via replacement by LONincludes
state information indicating that an original block A

i sw@@b@mﬁg Wi thdlo@, nalrﬁleﬂmdhabstamral raglecsiint Bldr6ds (B}.e in-

DFL h.
o ol S5 RO e B o s
i ndircaed, sl link staicnthErmedoradicthe EfLaagnyenseththodkivBsyssem secks
rep b%‘f:e t htabmg ah! é)'?%tnaf gd(ﬂé@%ﬁﬁ?ri{)] ¢l rgﬁlgcecﬁler% g@(lrﬁs-';rmﬁ in-

during are

dr ievrée@y@trmqe@leméblp@@ Bo.ebtaies %W@P%Pntbiﬂé@ﬁs (the fipyd replacement
dr vk BY Stdiseeks oalg%La&ﬁ&srsxth@ameﬂﬁe@ﬁe %ﬁlzﬁ:’efh@ht block B) is

addr esscorre e orl al, block A

obfCR1458 ’éeHr8%‘F gﬁgﬁl&i %“LBF%@QH 4 ‘Wg( 4:7?“61&3%‘8}%@@ reproduced final
I epiphceneitbldalkaC ko By hoétt I thmluseh dithearfot bé r@irochﬂdd élSﬁSto a defect
I( th%l% e %n% reppatcgr% S(E i e Sﬁargiareat a'n n Ioll;rgla éonS %r% e
sewkdiua BbEingmeprodirgdi angl sinvedhd Gnal a¢plmmslsloelqaa$ int tbe spare

t h%eﬁ qx%%@tvnqgﬂrtﬁéﬁniltrgﬁadeﬂlehﬁﬁlgag C"’}% § rgﬁgeﬁ&ﬁm%k

bl oc tai ns re dress

r efsPHERHBNfePHCERIRNIC)Y dilach k9 SHICHECHD g hedinoaadpagser data of
( t he ﬂnat Rpreethait®ldcrt @qgémﬁe & @@IkdaBa rdcSrde@ Rl @6 ®figinal address

t he f I t
oG s s Pt BB AR ea b B R Biosmediatergplacement
t hielobloBtcan bt r¢freducséinsdatia cannot be reproduced due to
a deflﬁ %ﬁmM ?ortxpﬁtefdngg f{)&ﬁ)eltl%ﬁ%[g%% Ilﬁjscgg ksm%elurs] T (ﬂ?a of a re-
spare area frat Bei
r eplaokiuiig b10015 rbd replm@emhby flefaetlis thepshme @prbsar db'lacxf R c@’rﬁsvondmg

| NAdfB& HIRAT 511@1'?% r&bltacéiﬁéht B LIGWVXﬁdttﬁbartepfabﬁnéﬂt 'B?ldefect are area-
repl acenent s a replacenment bl ock pl ace

b
r epiScrEBipalee f fgm a@#lé&li*er )&I‘@E?Im&l%@ 2 gnwhish &t Iﬁ@acemgnt block

k NRWecdridd, itwa e be dacaniatd Whethfet tha heplﬁféhﬁﬁﬁi@@@ffoﬂhef@ﬂky feplacement
a re e .ori gl na

Lo B8e30rE, R BBl rr e e thantS 18 S cantgnts of
bI acginB)usctt duga. Tiotreaimadi Gissadvephgcere nff replaoake® icparfdymed again
@LE) A rmt(ﬁ‘f{ec't Bcc‘éu%%q duhﬁ% 1he rg}%lﬁwm% K% LE%Vt g¥£eQQQ§ent1on

I on st or ag I Nce us
pI %tgéﬁ%mhekﬂr@dketb‘yd me\plrualé drredpleay poenss @mng t§e repdacsmpat by LOW,
aSth@%@fecd@tré’plﬁ’éfedQ)y ({/{;ﬁé@ﬂé’iﬂ 'b[lﬁk%flﬁ%baﬂé'a@éh‘%n z@ﬂﬂfdrfnatlon

the re ement d t acenen

ar %to%g Ekﬂ’ﬁ%‘i‘ i"’ﬁ‘lr f“'eecﬁneFlF e Etha gﬁ#eerntrﬁf;}né}&“é Iﬂ}ﬁt AR Hﬁgmal block
anisaeacddnvivha ﬁhaltrb;ﬁacfeﬂminabbme nind Bbcacikn iirformeandéd, préviious re-
g?&rag %géf%ﬂ]tls %greghlf he 1rna glacg@ﬁﬁqﬁer nil;%eh res e?nrt 1r9vfeﬂﬁgn also

r ewggc%ﬂtM§e¢ondanfah<ai 2] wlheh e fens iscavatiert durpfg the replacement by
or L@W‘ ahe HSEE 19%@?&065 ﬁ% g%éﬂﬁc%h{én{ Rosk ﬁlq}{é‘ a‘?& §re§\ﬁﬁ Bn lifformation

rep acement Is rfor galn due to a de
oc¥argeMmedinn g remacansst Ry defesl 2 B L oy fph@dmaté%ﬁﬁtate of the re-

I n;fv,n &%rhéﬂﬁ b$ LGDRSIE atih¥EL Entfystor Eﬂﬂid‘h@lﬂg largtam)fcthe képlzﬂ:ement by defect
ecC Qccur s urin ere cene
devBbsel g G e aiF LECHERIMSRER F st ipgajeast one

ar BELe@ntran i nformati on storage nmedi um vi a repl acenent

by d Y, .95 nal. Rl

s r 2[; Ig%l% 8%@5%1@% .a’sc &?&%&ﬁ%@cﬂ%%ra@]%f%& e%tﬂgl 1% (())r%llﬁlg/re
| opretieing ama@ertmi!@(bwcglfdl% tpra@\ﬂrrdmdlm@t of theamesant ipyestien is il-
| S1uRtrAb& RditrinB o Fida, HeaRtRERTRBroh@EKapphRRuPIRSRALdes a

i nvention al so
write/read unit 220 and a controller 210. For purposes of brevity, the recording/re-



suggests the second nethod iqg which if a defect is
occurred during the replacenent by LON the defect is

w0 epbaswd’ by a repl acenment block in the spare BCEERRIWS/003776

[69]

[70]

[71]

[72]

[73]

[74]

[75]

an information storage nedium via repl acenent by
defect, a DFL entry for indicating a state of ther e
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anﬁla@én%rﬁ %l/ |d@ﬁ@@ olQHe Fiftk RIpIREIeR Kbckl iR8hd §aBd arca of the disk 400,
r epl acenen t he "'second repl acenent bl ock.

ocC
[ 78]d ERCRffs aoflrﬁ‘elPF]h %fay frdegrdinggt Stt%e phibeseplgreanenbbn b@W and a
of sdcbed Presanty fbrmfl@i&hﬂn(gna sthle&f sheseplavanmi bolderet dikSo a defect

control ﬁgthe\ﬁr qread %b 20 to record a
r eI HEERERY 85?(13?) ¥ ‘pdating a bl ock recorded
on t ﬁ}hedDSikZ UDQ1dis Iaddhhenalsieta sigchas prety bofs, fioh errdi skred(én to the
an I

?atﬁ R) 8(2%11&?? erg&g\aé%t orl? lg‘%cljﬁ)st glé 21 f“@t E&a&g aft ECC block,
ar @h@ﬂs {Hh@‘f‘ér coKregiimn blpek, Ry @érf@@mné@&ﬁ %ncwmnlg@nahe data, and

gr hl%ﬂ!dirl%%es 1] eraee@qrote B1dcR ia e@g@]lzrﬁfnmtl Elﬁ%&ln&f ¢he RF At;m 213
| S is r.e S r | acenen
bl SR eys e Kaghouddision B Tl ottotnd o Septingle GiGekbckup 250

t hﬁ:cSryis tienRE orlghiilalulqmt fidhbthe R ADIFS2 ]t3h:ﬁ1 thve idis/408 aThdueirto 214

ol %S‘Eélr\fgsgec’g‘l}& ch) %n%n ?qtpﬁe% f?? ? gl?n(t) cO l;)g grr(r)gln e s?/seterfg controller 215
t hends@a\roecmm@hs tbé optiaal gickup 250, and generates a fir st
L L, 3R rgprt)@rcmgwﬁermdnn&e%géw 81 plfec&klss d &ng&ﬁemﬂéon%nd from

second entry for indicatin state

t h@erhéﬁﬂ Z0ehemsysisyn eraTioder Hliepariprigs iR g EgRiadlor the re-
dupidogetidne repl acement by LOW [77] The DSP 212 adds

dd | t it
o Th PR e PeariiS o AR P tad bl RGeS hicigp dhe syptom
f r contiiolier hidsdonkv s a?ll)grcagﬂlm@salae&rdnng ECCrdpradiictiombdratmand to a

i S%l@gic%l 5(9lrres oolltegﬁ% 11 Pé?)l r?l%llt‘ dadllll/es.pﬁro f Blzﬂ%ng'gg'as&dé)&éhe

tes e gener

bl pykica a(hirweai@tconwlﬁ élmb weiterread unth22(Ro rpgdra cepBicement block
CORVEIES af DEorfRbShd BHﬁtrclnr ﬁg@ntoli‘ RoliRiod b2 thicGreNreBlacement block

signal, The optical BIC up
ails, the system controller 15 obtarns a location of a previous replacement block from



records the RF signal outputyfromthe RF AVP 213 on
the di sk 400. The servo 214 receives an i nput comrand

WO ewaoswd’ f or a servo control fromthe systemPCT/KR2005/003776

[80]

[81]

[82]

[83]

[84]

[85]

[86]

control l er 215 and servo-controls the optical pickup
250. [78] In a reproduci ng operation, the host VF 2 11
I egRhdteSoral InEiRdios HbATd NG ACTH@IIAN filicorplabem&ra BlocR 4€bntrbik@he  write/

¢ oiad Rl 220 [ el REo bRttt AL A POk A S ous re-
t opladndrit bitck nartdiroghodiices ke npadsphicempmdnddkon, t he
Syst ?%H Ha %‘He? hhrﬁf agc:'o?dlﬁg w&l%tsgco%dlng&h&ﬂl)f tﬁﬁ gfegéﬁ invention, the

acco a réproducti on comman
ademstess cortsl@dlat £l @nwgm alogirahaddaerd neensding é@r@ sepppuction command

enfor piiararhdarest Hﬁ‘d Qiél@h OML éﬁ@r&% orpdhd 06@\@1‘&@ |p§y§1$h¢ address. If

te/read. unit rea
r eié'bl? tea l%ff’rrﬁat&%‘rlﬁ é%ﬁd% ﬁéﬁrﬁg)ﬁo ﬁ?tgf déFartB :i)e reproduced, the
cosyseni canrotitr 2 Ifeconeaty thepriagens [ltut pRO (?d(reﬁdla repladeh@ent block
Sy1S SN { fo%l tlloer Zlg%an%n%ggsf%pqace %%E ?.arlh Pf‘on% 8 Ridfided in a

rep acenen I Ona or ma
posecpah DFhaintrg émkcdntq the first IR cantmyn il rbﬂ)rodkctlomxﬁ theotead replacement

t hﬁlo&‘ﬁ faﬁl%‘/ thE §ﬁs@eﬂ=ﬂ @bﬁtrcﬁ%@ﬂ?c&ﬁﬁﬁis Re WR&/?&@%WZZ@ lt@i:éﬁd a re-

recor ded | ocat1 on previ ous re placenent

bl Blakeme alqdé FRoBiFees aﬂ%ﬂ% a%{r%égmca%mﬁplamre@n loqagon in-

Onfdrivgtit hefudB@ntkhe #ied O &dryt, and fb@r&ﬂ@@ﬂﬂe feti heslacinent block.
stem con

oo D SRRy B RS B BS R b Sk ShaAatawppisan optical

c osTpmi @btained bghy&mag theed dyoe beara ndtles ed Ksona tHokdiskedix Yhe RF AMP

baspel ek e SHLEL e AR R ETPiokb 200 B kP fana,
daprevides wdr@@éhtﬂc@ﬂ&%dﬁ@@;ﬁb@ Bhstamat togh¢ BSP218, and provides a

C 0%6&&&1&0'11 @igﬁ\ﬁl' cﬁoeilﬁef%iaf?orﬁ M RE2QnkiQo REGEr@ T BPITRE BITPN12 de-
bl ock recor ded | ocati on correspaondj ng

to
r eprdelaes fe m%@%%tp% AR 3R PRBTSS SHata; Qb&l%ietarqugh £ LepiBprrorrection.
DFL eMiersyrvboi 2K 8ervb@ohiidls bf ﬂ}‘étopEPEd-l pIXup 250 bhsed on the servo signal

d
Gy BECRHE o ey PSETaant P} PR et Bk e 0
t orelcaadd Erom the pystare nemitollol 2tk The hostddd2 Bit transhois altd data received
CofrF&ﬁH@ﬁ@P%ﬁttQFﬂe%s@%@mm | ocation in formation

L entry, and reproduces the
r eadFKapl is@straettrah diseram plan infirematipn plorze paegiiup agmoding to an
r aghhBéBmer dfaBepreh@@mventiéhe di sk 400 and outputs an

D | Bt PO, f Hrere B e 1T Ryn P b P ierving as a

t h@/nmsbmceahfosmgn&i stadg@unedifuroincudmgaptad al argd $1Q)a dd@birea 420,
to, egd%ug g rovi des nodul ated data obtained from

t he Si gnaﬁLr 16" the DSP 212, and provi des a servo

cont rldke leddgmaireagb0aneladesfar fon dillemRFageingnbdres 41t ligemporary disk

S eﬁl\éﬁ’ L%%nt b (f—ﬁﬁp% ]4%2da§1d &H&ﬁi @1§k hﬁﬁag@&lﬂl 26291 9aHR first and

puts dat a” obt’ai ned roug CC error

c o?qce@i fliskh mapgegmenk areget anr@fzul 359é‘? mveﬁ@ﬁw Ecerdgnfarpgtion
?pid ﬁl?ﬂmg%rﬁ:l@# Pnotd aeﬂ@a@ @daﬁﬂng Reths aaeacar@l @(Dagn ¢f’(ﬁ1€1ﬁ%t\t6 ¢he lead-in
rom ulre or
L oo 0 R by A o D o B S L Bl s iy g 431 and a
Thﬁ)uhhsinskl rhimagdrhetraaeusAi2t snd e ademporagCdisly exinigeorent frea

g %to the host 240. [83] FIG 4 is a structural
gram of an information storage medi um according to

an enedildAt 413f inglndehindbelend-ih grgatHl & 5. an area used to record in-

formation on temporary defect management and temporary disk management of the

write-once information storage medium 400.



[84] Referring to FIG 4, a gfructure of data recorded
on an optical disk 400 serving as a wite-once

WO pfoensarT on st orage nmedi umincl uding a | ead- i PCHK&2005/003776

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

410, a data area 420, and a | ead-out area 430. [85]
The lead-in area 410 includes a first di sk managenent
ar ea TheIhMa 41@[‘@@1[1&@)@ @inplrarpoSgamBtTEFIERA alsd RMMWn as a DFL

d.di : i dhe first.
oS R S AR PR TRy ALl HSiaing
pr omnapedichodate RVID)i4dbor mat i on regardi ng one or nore

def eﬁ‘fl@ gﬁﬁﬁ) 'd@ﬁﬁf lgst Y'ﬁﬁFﬂ?ﬁé 1214 dﬁ é%ﬁormﬁlé)ﬁ%ﬂttéﬁﬁ&aﬂpdefects

t he area
i nendigelgdes lpﬁatm leiﬁogrnatmw@fgi@fﬁ@‘htiatana@@los;gt1oraméoralaﬂ@rm Pt fie-
di ﬁﬁcéﬁé’iﬁﬁ@tﬁ‘?&t re Ia%%‘@i@?ect &gl INPhrRulaf @E&fr@fnﬁ t6llv&ous em-

© hB R op Hertaer Aot he T ol & B gend frplagement (DFL)

f oerrrgt 4 lonfoeindicanipgn arye dehetdplaranagdyaiiecanda tterpdnia ye-
ngi%g of the wite-once information storage
iam y "The TDVA 412 includes a tenporary
def eclhe|t¢rgporamyDis defaieen Krstne BDRSDFLS isalurlgs locgton pointers of
41&&: T%ﬁl?ﬁ'ppﬁrﬁf & dﬁj\!'eseﬁ'eéj %fldi RirfHe Hl(CﬁId%%J R)tc%t'i(ﬁl efnﬁ@%%)%nfg)}éatlon of

and a record Ia@g manag erren dat
t eHRET HEY Wramett2p |a§&1gr(eflwegl lm&mlm%wmté@ Wﬁfeomﬁ%wh in-

ONfor@ARE, 363Ati6e hRCiise ﬂﬂ’&rﬂaﬁ@h 'éﬂ@&:nh;ﬁﬁﬂ*yld@fbct bR gFRichOdtea
of defe tglata and n%l on .information

pl %J&qg {n 8figtafa6qa Itr}.?&oa 8p élz.’etusagiiao{a afeq 452 information on a
pareplaced bde locaunnnd:adgspaoe ared,iaod $aserocbaldd néditss ioforthigon of the

pf& ?Hgta%ﬁg rrent the TDFL 414 includes a
O

repl acenent entr 417 for indicating a state of
the ThpRAHR s lngor@emtndmu@g whether B¢ usdralaa asca 422 is recorded

?e{ﬁ?é%nt Mer[e%ﬂ cli§i6r SAAP LR 1Y a Ak 296§ fe@bltd'e@ 'ilsmg a bit
St r UC

415 i ncludes | ocation pointers of
TDFIU% 14 and a dr|ve area, and further includes

| ocatA st amd n‘idnégeméift @fermltlB Ozﬂsd@f)nd}@l@li ﬁlaﬁﬁ@&h&:nﬂzﬁba and a third disk
423 assi tion

e DRRPERCHsA Pl P s P BRR A D2t B pproniged o

of reaotddimab dak ynadef@adnt ndmag;emmhearthxawaﬁorgnemformatMmtorage

a#n dl%le@o(ﬁgg)mah&%or mation on the user data area 422,
or mat repl aceabl e |l ocation in each spare

ar eaTh%lﬁ%ia |aﬁ>§t429 sepiededyaneludessa first grapped A2 bithg wsr data area
user dad a s@lofad sfdd arch39k. The RVD 416 is information

i ndi r the user ea 422 is cor ded
by r Ef&e gﬁg\lﬁﬁﬁc%éi’ﬂs ArE8ch E‘F‘ﬁ%ﬁeﬁ‘re afeat ﬂ@v@ﬁo grgeyl re-
a r ﬁlacéh?éht dstarfecrepeitlg datangeaaddl in thabaee dath Aida 482f Aegirding to the

ar rgse %%85‘%}# ?’%ﬁ% g}gﬁt ddfta 75t 50 ce%%e%k b}?‘,g%% aﬁlgFegc‘(;)rded in the

managenent ar ea
fommardawlrmlda@énent area 432 are areas provided to

recofrfe fidch ﬁhta%&lﬁﬁqg il ?fov'l&qu{) 'i@&)hpﬁ‘se}‘\’ﬁﬁg hMfrticular,

wite-once |n ormati on stofage nedium 4
f i #raPTdiRgto yagiops qRBOHRER!S 9 8%9 M%n‘s‘@a‘aféh@?% replacement data for

| NEpLdRS Reff ddiSby B & RE&dedthlthe LHE dUG Qe BDATRHE B&r data area
422 can be divided into a plurality of small areas in which addition of user data and the
LOW are possible, and since the replacement by LOW is limited to the user data area
422, an area for the replacement by defect is discriminated from an area for the re-
placement by LOW. In other words, if a replacement block exists in the user data area
422, such a replacement block is used for replacement by LOW. However, if a re-

placement block exists in the spare area 421 or 423, such a replacement block is used



422, and a second spare area/423. [93] The first and
second spare areas 421 and 423 are areas provided to

w0 ewo0skore pl acenent data for replaci ng data rBCDOK&2@5/003776

[95]

[96]

[97]

[98]

[99]
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[101]

in the user data area 422. According to the present

enbodi nent, replacenent data for replacenent by defect

I Sfore djdéﬁﬁnt]ﬁ)y ddtectspare areas 421 and 423. [94] The

user ea 42 S an ovid to record user

o o 1183 SRl SR P UL SRR Dol HIRF S

ofemh@hmﬁmscﬁfnheme’smﬂumnmon repl acenent data for

repl [ ,
3 in g(gﬁl(‘,?_%t ﬁlequﬂ:%y 217 ﬁlgﬂlggsegl (l)ljrik gﬂedghll%lg%% 10 and a re

data area hé "user a area
i nplecemgitt addiesst320of smal | areas in which addition of

use Ir "Idl@to%gﬁﬁi@ add¥€ss 5PN Rdi@atBOSSidalRs irPphysidAF §habdIsf an original
repl ace

42 Corélnga'g%% F‘Bﬁlr %VHSSIFJ@@I&% %ﬁﬁ%ﬁgﬁ% elefﬁ?%%% gniaaéﬁreasg in‘a physical
di gace of m&tpmdefﬁlemrremdlag @dockoThdthsg itris prqﬁéralﬁtle niean thetyriginal
{‘Se/gdaeésg ; Q%? s19a% Eggressgcuoc aoehr grretg)gael ak(Ji resifnsa r'errdmg
us@Qimﬁl@md ofe@h@@eﬁmdarlbyt is Owietableahathe Ieplaaemelg address 520 be a
@ﬁ)’%i@f‘ﬁd&&@ ok a%’ﬁhﬁ ﬁa&ﬂd& Fl%la%@ﬁ@ﬁt lﬁS&a IIf]'g&‘lelo\;\/OI%g Sccording to

a repl acenent for rep | acenent
thedirst e[rré@fhrmn@of %16|p§esanfslfw%1oar 4R samgrrﬁﬁ%wmlh ogjefor
enielpl/clcfhk@ ﬁk@ﬁl‘éf)ﬁbﬁﬁeﬂt ®lkfih Whichendaett l'dSE&lIrs I&freédi@ed in a spare area

t t. Ref DFL
brE7 ot N i liabr Hefgr s BRAMELE 1 tsfhel Gointed while the
pI Aseraphicemduirbdeck iS Bing r&ofdetifer miplagingain caigtirag scofiflil block via

I
Or ! Sfa%&ﬁgnt%g/olf 2 hﬁ%b(frlc%r]?(aq a&lﬂ%és _ﬁ% ofsaq?ﬁ% 19[; n%}ﬁaf I mdlcatmg this
52@Dlagenenitstase amnaiddlieé‘s@f they oaglphlyrgmrdlngéadm&e ang tha replacernent

I epl RERB0 s z{ne&féﬁéik Bgth@seé‘dﬁdrg adenlcht blokki s preferable
that the ori dress_ 510 be_a phyS| cal address

corrk cﬁqla.aﬁgwtaraé djaggane of angkarwisreperdinerbled efipgeording to the
cofirsaasbedim@nherahe plkdtit lidichiion.i t is pref er abl e that

{1 el GO PBEraies % diratetEnr oot Mk S e ER i lo faan
acadlidgemyinforntatien porten @Abodi ment of the present
' ”Ve"I‘Hleélt pqofméh éﬁﬁ? @Pmﬁ 't@% \Aﬁ‘iﬁlﬁ;us%l %“t{ Ifh%fadﬁfa%hﬁ‘ihf&matmn

a first acenent occur
r eEQﬂﬂ@’é 62@ ¥ rosded © conkan &@1“@1511 ko @f rhwwm@tta éwcordmg to

st pk3pe eﬂﬂ%ﬁmrﬂ QP pReskRr ihéntdal @e Tad&l%hldl ﬁﬁanﬂmdnepomon 620

t he I&‘@ HPI ai:errent béang is bei 8 %j &e%l g]rg

r ePCEEFhG U P G mAYPD P Bﬁe&‘ioﬁﬁre@ BERY ablgNENEr it is
bypre(idblé et ﬂkla@dﬂ@hal&dﬁﬁﬁﬁﬁorﬁﬁ&uoﬁ 620 Rle aardrioy cdriattion structure
f O(rhff'ere%'t %r%%n' A% Jf Qfat;'a, po?t@xl%r}ag IG(EE & §E @ﬁ?eco%@% pida E 6@6 Be Qecorded SO

Fecor
addmae@‘sor&'s@ﬁeq:tgmampddljtyetsfshmdduth@aémf@ndltlpe pbﬁm@rﬁéﬁns better than

bl &?&*coh%gtlon’:%a?ablﬁg of tﬁ‘e é&tﬁ H&Ri‘éﬁ%‘mdl agram of an

exanpl e recor accordi ng to the first
embodinkit a%ﬂrdemsewﬁh‘é&@h tﬂmb?@}@ﬁm rihe prpegnt fpfeation. gice gn

FI &xanfple fda6rdigCilbel ml el Aeile® o herotdtRSreatistAblack for user data and

U R RS o o Gie budiet s oeLaa T Gegior

dat@reciibe blxdklifdri addaionalnﬁﬁlrmatm)rob‘e error-correctable even if the error
correction block for user data cannot be error-corrected. For example, in the case of the
LDC cluster for user data and the BIS cluster for additional information according to
the Blu-ray ECC format, it is preferable that error correction capability of the BIS

cluster be excellent.



portion 620 is provided to cgntain additiona

i nformati on of the user data. According to the first
wepiodsaoent of the present invention, the addi PCDERR005/003776

information portion 620 i ncludes | ocation information

of a previous replacenent block 621. However, it is

[102] pr ef gnaby & 4 drfa&ﬂddrbea@gw dfitengkordnfeasloet 600ilIparécin F8206,
n, er.ror c {f on structﬁgg different fromthat

of e‘lf&?%d Farg it eé 5Vln§ﬁﬂchﬁ[3ftm? Tecordi ng bl ock 600
[103] be r dodredettrisavitheatcodmganctbad, mddodkanclodipg iséri daya, ofilladhva LDC

dgi-ti onal t
o7k 208 SRR ROROEL P RRD L SISt By e
[ 1ayingiyandirecordpedda radianar‘F%b‘QQ"@l 41 mﬁqm@ﬁ% slioppea tmegium 400, as

t hﬁloF)Jneﬁﬁ"'etxaﬂnméeﬁltFI@M Bl YeBroAicifY dPBagor, BObI8EINBicluding address
gck can be d|v d i nt.o orrection bl ock

A, ST sz”ére%fﬁ thep Fh&rb?%%%lfl%l&fhiné SH) Blacis egpr-corrected.
[104] addl Refendng forHIOL ﬁBIsIeDdinta 711 tan e difidedblte atphatlity lo€ data frames.
el u P il G o4 iagcl)rm%l of ta lf)l cl% 29? a}ld o ﬁbd Qlf gl% % fsg{)]ron?e?i by adding

error- correct e even e‘error corre I oNn
f oz predetermiatd nemhercil row pentlcﬁr todlg date blodk 7ESrThedddpbénck 713

' nc&d@ﬁtu%%‘ﬁ EﬁC Efﬁ@tekm gt!cHﬁfl faﬁ%re&’e?&‘fnigéf aﬁ’rgﬁﬁggme&eThe ECC
Bl S or t1on accor t

| uster for |t|ona I n : | 81100
th ueprul JAgan ée@%l?%i in E¢Cipertipng pep Ahysical glastepblogl 730.
[105] c or r eacrt QBssHARAD] 117i dayl b otk B3l Bnblinfi enog@@al address and control

det ai | ed
s aP o BTBERLbocrrdibg e Ty e GRERs 21 ptiTro a physica
u slonglcamﬂ wsteddteay ammpfencnidn s@rmtﬂmﬂum[ dnd3ldditionalheformation

in . ' I
fﬁ)’ & Bt %to%ﬁg%lglf ﬁ’tg of alekﬂb? o gﬁﬂ%ﬂ%‘iﬁ% block 718 is
adfﬂr@Qé bm adding @@md@amansﬂeumbemf rowmrlam e access block 717. The

| NBEY bigal 7 P@bd&lsﬁfﬂl@esrae@@r@&%r' 7'19@109&8@@% Q%re‘h%&enﬁﬁleé Arrangement.
i nf.ornation StoragemEI as shown, for ex

mpl e
i nThe BIS auster? B G be clieibuigd B’p%lrsa‘tql%ns lifae Bhysigel clustet block
| nm(ud»l plg/sﬁﬁplaeesr id 8rencld Hyerddig-yhelaohiesticitlt gldep of B column

bl ' t ed 04] ..
Refap PRGioHbe e Bt G s RoGibsd e, LG Girtectiddimpigty can
a d unn;abvet@b}odrramgtr@ dataaaresrdinghie thsmtertaviag ¢ddodirgy msthad, and in

19&1%0 'ﬁleeeél%r c&qgcti%ﬁ %il’ﬁ& Q)?Eh 7a]d§1tio§1a1f 19%}5%1@& P?]Ition 620 can

ngapr term ne row arltles
dab%.maﬂr@tqd tpbp betrﬁethaarv@abq)fdhkd@tmoe@ﬁsétlpt ut es an ECC

[106] Cl UStRRG. § it ARRAIE (k@ of aPSFadeiBr MMNRLoiH A8 AREBIHd:
r 714 can be distributed in ECC portions

The E cl ust
ﬁ pieof N Prgsqnb (VG 730. [105] An access bl ock
[107] 717 Ruferbiag iOFIGR®, he BRDbhey H7 mcludgd apdrigitdraddesadid), a re-
co c e rdihng system a
hnltéllceern n‘? g%%? Sesigg? O’Z%L@Ebhnqﬁ Sq%tgén rméatm%hggg ical |location of
[108] user Afapaliggtoghe sarbod pmbpdmest, @rda@et mrsuwﬂmleamﬁrst replacement
adﬁl'o&lk %%hng I@%&Hﬁ@{d I‘eglél&zgl @r?%ﬁﬁlqee&dlhg bl’(ﬁl‘('\@cﬁfeglacement by

errb dinments o odi men

sLOYY.rad b3 scqged W@Paae@?@d%@%tmr%épeﬁb%éﬁt repfacepgnt block in
p aWhtch (3 dieqedt Recias aassorftdidka spre arde2 1IBIrS 2Bl aGh idb8mation

co stltu uster. 719 .accordin
Pt @) RITRRRR o TuCER R DebinSy &y L GViwd a DFL
dl &ttryl ﬁ(»l:l treldcating BleSeplatemens bpflefechearp lgyisirated tcindstersuch re-

blgﬁglgég phyS|caI cluster is forned by adding a
Foni 2ation bit group of one colum to the

[109] physlteepreéﬂr@lﬁc that gieseigimpdaddrags &@de i thesicalliddesss eqrragponding to

COf [R6dal QMrERRAR It dot¥ing BBmREnd BPL RYSEr RY¥h@lica Qer@Q; of a defect
data according to the interleaving encoding netho
anblofloccurred during the replacement, and it 1§ preferable that the replacement



particular, the error correc{g on capability of the
additional information portion 620 can be inproved to
wheoobesaer than that of the data portion 610. PADER2005/003776
FIG 8 is a structural diagramof a DFL entry 417
according to a second enbodi nent of the present
l na/(ﬁﬁéds 300 b &@E}si%fa&dﬂebm 4 fondfily GeplBcedtrBfladdnben® BIoY or a physical
(inclg gyf or % addre&e %éo a e pl acenent
%45 0§ 3 Geiegyorh %“gF% B G rHRieBI™s30. [ 108]
[110] Ac corltedmktstte inorsmtiomd3@ mboftirmetdn indicdefgehetbercthe HFL entry 417
“hklﬁmgd&J&ﬁhuﬁfﬁﬁ1 epent bl ock is being recorded to

eplace an origi na cordln bl ock via replacenent b

[111] Low Aamgthiod aaC@é@@ﬁ@l theefyﬁfa%@??éiﬁpefﬁla@él% meshedgsicasing tedhe second

fi érﬁbodiguehmmm b@h&@ﬁbéd}g‘fi@taﬂh t2 ge def ect ?cc ur f’ i's

recor in a spare. area or on an inform

Istor ;fg@ Hadt Y E‘étéat”& disierang of F;‘}elﬁ%FF“%eHHPTSE&SF Mgt F}éieﬁ’fCt oceurs
I ephragetie AdpldeymetbyalndWaadobtdigmtor tic fiest cimbddieaht aftht Peesent
repl acenent by defect are generated to indicate such r

e pva%tleorrrlent states. [109] It is preferable that the

[113] or i giReddrringtly EKS 9840 deéechispletesieddronad did ddack while updated data
C OBI'E)@ESOJ@P Cﬁf‘ Qn(ﬁ B?)Q’Vlh‘pghﬁﬁ ldat% c@é%l‘ QZ%nﬁ%ﬁeg&ﬁgd 1n physical

conmmand or a yS|ca ad ress of a
bl Wesd?:]e éﬁZr %Ihli %iﬂrn. Aigper %a AEAHaL SHBA ﬂnfogﬁ%ilqntstqrgge medium 400,

pr @s‘@b@lahﬁ Hbat, akdepraegd ﬂ@fbﬁih@tré&ﬁd&ﬁﬁ pﬁ?zﬁczbep@ces P4, P5, and P6

D1k Bhe 51 5alhedihs B3-S SPaREe BROERTR B

d uspang PP rereplapddinenhysicall shid PsTetmeoﬂdmgqoShalteplacement by defect.

[114) 1 0f og&?éﬂnﬁg io??& 9B, h@ﬁ!% 711%? is‘%&%ﬁ%a"l@%f 'élFPz is

rreflha:llzy rapleeer(bwﬁlg Pg.dlarpDFlL ﬁetrleenﬁmnne Hat Bh dnda ﬁreterremlaced with
acp@ugh pg rkHetinly @R RHLIBRIAL st fn ﬂEQ\ELtlfentry list 414, as
described in detail. [112] FIG 9A is an illustrative

di d1Ga tTepl acenent process when a defect occurs

[115] dur i Dgthisheruhed, &carate thy aW@@@@plibﬂﬁeﬂt@lddﬁ%fﬁﬁdBd block is the

oP Pl Jcdtion yuPaBi G yug Y BRGk A usved Tokn G G| Rfrapation
upplatied otidie s tblakk By BbingBRis, ifiadloBIowindmndsvhidcie dgsf@n to reproduce

bl 8’2&5 ?egAlk_gl,o@d%ga ﬂ%gca’f@d gé’é%ﬂ@%o'nglélg Yy $h&Rla rﬁ%%?[ﬁngltl IB%)drer to

user an 1 n

st @p&@@cmud@m B the Sutyigoths driye FJ/S@m Zecogpigey gpndeeBEL entry
ar @ab@k plydies anaiesk F’Z"cd?ﬂ:‘éﬁérﬁﬁi t%RH&E)‘gchﬂaddE’és hadBecRGeplaced

according to the re n the data B 2p

r eE’&L gle“dI%]yﬁlcf‘]haéidbqﬁ/ reQH%ijélégsF*EOpéblr%‘g Fegostediip the spare arca
phyzl erad23s mWﬁsfcﬁegmﬂbmg HIG me t}reambﬁdmairﬁatredmyded in the Ps
?S@%&bs31ln1} g’é re RF(Id% ﬂ% &rlve g‘g erec%%a Zef_,éw?ﬁle rgplzé(felment block Ps

Rerated In
r elsladdeck lwplahedf@e teleh@epmm@rﬁﬂomde@q figecthe r&p@awmnt @pck Ps is

angl 53c@5ehe % %gaq Al toh 45’5" aﬁ@ Qhé:’ @ech%%? ﬁ{a:t W& ﬁata%rf & previous

al so generate stored in
asreel?sememrbkmk@ the, Sa{nffspsqrﬁlatamféhesli’& leia@k éwcmtdéngly, ‘e drive
Ib Pglsaﬁt 6bt?ﬁ§loo@t1@ﬁ ﬁl\fmetaﬁoﬁ op t}eqﬁmims ﬂ@blt@@ém@ft bldar SB‘geSd in the
0 nf or mat |
o1 SR ion8! e Gragior RO A BFE uRar rPsl ey farne localion formation

is P35, accesses the PS5 block, and reproduces user data of the P5 block.

[112]

[116] FIG. 10A is an illustrative diagram of a replacement process when a defect occurs
during the replacement by LOW according to the second embodiment of the present
invention.

[117] In contrast to the first embodiment illustrated in FIG. 9A, two DFL entries are used



portion of the Ps block. By gping this, if a host
commands a drive systemto reproduce data recorded at

w@200095021 address corresponding to P2 on a neRCT/RRR2005/003776

[118

[119

[120

[121] p

—_—

[}

—_

[a—

order to reproduce the data B2 in the future, the
drive systemrecogni zes fromthe DFL entry that the

phigsing@iahte alghd KiRSs i diZal Cavaties P2 bd ltmnf@nfahen ktogigs aledium 400, as

h been. hysi cal Ps .
At ordp G ageag o hs ooy SRR s i s Rie B Ep Ty Easince P2
421k replactd3yittaBS stvowding foothe eopgarpinent bynLGMGanddP5 isfreplaeed with Ps

us %COgﬂﬁC%téﬁﬁ% F]eg)‘faggﬁjl@ﬁit S)ndetf&? t@% (ﬁi‘f&%ht SE 'af?tIne? Ere used to dis-

repro rrve teﬁlreco ni zes
r eplimiaieshe i @@i@cwem@taéesmr@@ I@aC?hefpih@feé@i e linl stappeis indicated

r epliREBRBQhtcYfofBh@st since the replacement bl ock Ps
Isr rded [ spar.e area 421 or 4
r ecogﬁﬁ f‘hg{é D@gr R aﬂt’ %Sﬁef’égiﬂe&}fﬁ%éﬁéﬁﬁiééﬁ@ﬁ?) to indicate

bI hakP2 B rbﬁl&c@lamdl BS, sesahe ekt eawfinfoheatRs tbl'Oekindicate that the DFL
n rr di ?1%i<é(d tot ?Hlelt bY:E e%y 11? [ﬁectPIE Iﬂ% {1&%& nr& enerat s the other
n orna i ac & R OFOF

i'on 0 reviods re
|nDFh@andPiPBﬁHblmh¢@¢ﬁntP@mIpphcmbWHbPSthe Ps block

reco f}psatlf ef)llft%t L&ﬁﬂah&r}hé Bk %;S;%Ee'n&)fb ﬂeﬁr B§¢e data at a loglcal

acces es t and rep roduces user
p5adsiress r@orrfsmeqhng |t@hem&maé10&ﬁﬂ<m Pen thtm%nam%&tarﬁg%medwm

a L@Ploae/IBB daid B ﬂfﬁesdr%%f)}st@md@&%@ﬁze@ GOHT he WAL dfiﬁryt (Pe->P5) that

RS AEE R e [l PR ERREMTR ps ana

f i that the hilnk dianeinforimatioms isrsat ©dl') seckd Ge THA, ettty PBELPs) in which PS5 is
engt&eﬁ§%% I‘Bngl?ﬁld&@résg 518 afe%o%xﬁ%s &fleﬂ% 4}6 gﬁh@?}egLa%&f%tﬁ b,

f orepeodaags the Pp hlopk @ndmansrglw ihealatay B3 @tpteée@ thedistthiogksto the host. If

t hfh@‘l@'?)k%l—l caﬂ—lli@tbe 'rﬁaro@dc@@ @ug t% d §efé&P§1§&QHe WitdigyR gérn recognizes
accordj n 5 is repl aced

P
wi trAmpEe E&ﬁn&w rGBS ?%S} el the BF Bﬁ)@h&ﬁ Y%VC%F%MOthTﬁEPYded in the
di §faes @04 4DFbr £33 bd GRwa, ﬁ)r@S@lﬁpEQmCFIS} @f dral tﬁﬁh@eﬂ(ﬁ@a stored in the

L0 SRR R TR Db B TR LBy e R ferroduce
Refhe M5i thgrkt amdFta@smitOBe datadB2 wtereslyis ﬂerl?fgldnd{ &t ths hast DFL
ent r }‘Igﬂepevhﬁlp Q% thte%nk@ga'té:i%hﬁ}r&neﬂ I‘?ecésiarry_ﬁiﬁ Itl?eclgﬁa%ttri%s to dis-

t h@nlmma@ wEthesgaely DFE enry elinked. ta\m%kectﬁEL@mrrey Wil now be
t hgesBFbed®With Yefbrchde b HAGSANTA g8 @mb@ﬁﬂm@ ot her DFL

pe. " Fhey agerlaseRgnl b CON i i iapeed b dds priscihhap an in-

Syfdrﬁlm@rostbtagé attditen dea,as alioven, |fmgaxraﬁipleaddFIaSssL an area replaced
corr n [ tl P

in r? %) ntﬂg{eg?aac%rélgrrlrtgoall ]%(?nﬁicbaél &)% s1%gll% %ut%gatog?cggy recorded.

t hTéham viethe jagxtémsrtewgatﬁ thesdaty blavksdl, Br. aphBAyt logical addresses
( PEI >LF15)an& 'ﬂ@tacéd?&m Ry BeG: 1a@eql§ern@ BoLE LB’&Va@ ﬁﬁg&@@@% P& 194, and

i cal ad res I's replaced

| i ﬂRC 243 Basi e dpYRAY besd rpeorded atithe HhYSIC%meSﬁ%eP 1@?@ and P3 cor
enie@yoddﬂfg BFPB9 10zt alktidedys &35 tHesirsk Q) €l irfeoad (BE dtamalcks B1, B2,

o B ! P L ACIRNES B bk b P P HRER i e

daPSi, aBa P§t ardegbneratdshieDFs eh)tlryDCBd PH>PhPohimst DFLfentrindistRs14 to

bl ﬂl‘(‘ikcafeatﬂgp f}?]l&gmer?tpsrta%g H& r il ﬁ D@LIQ %6?8 tsnzc%é@gﬁ%ltaﬁgresses L4,

recogni zes

t hIaﬁ anﬁéwn@smﬁmgﬁo dha @mswb&@mssw e RSy %@d%d@@l unﬁecorded

t h§re§soé\feﬁ (RUSR (Hdh Ricalritiresd& ) P‘?S"nandfPQT arE PRI By rbddrded areas,

FIG 4, and that user data stored
the host can use the logical addresses L4, LS, and L6 Thus if the host tries to record




P5 block is the same as userpqdata stored in the Ps
bl ock, the drive system can reproduce the P5 bl ock and

W@ e@odsors the data B2 stored in the P5 bl ock RPGI/KR2005/003776
host. [120] Here, whereas the link state information
IS necessary in the DFL entries to dis crimnate
whedthelockach, @flan& T3y theS ;Eﬂcﬁlkaﬂdresﬁémélu nkj andech, Bl since data has

O b B BB D5l D LSS e g aacreses

LCHkawpeyﬁanwawnmnh¢hmabkwks6&1@2&md&B&ﬁ@hmnaﬂmdmnﬁesP7I%
f d

Ogﬁ% ereﬂa%{r%r o é@fg é#ﬂrﬁéi\ggggzgl?% Fﬁ% %‘dlﬁé me§eplacement
r eby BOMeand geperniona gurypiigdiocal 1: li%dutthqﬂBFLle@@y diaf 41y to

(rje{h@[daﬁ:d[he F_éi‘ﬂ’elcemént étzfte ﬁ@ﬁlokl@ﬁh HG f—‘ﬁ3 to update the
ata

bl t | o ddr esses LI
[122] | o a%so‘i) 5@5&8%‘? Pf@lefl etrﬁB ap?gg?'g ié% Bye Bifregdn the user data

i | hrgs ﬂﬁatpfhgiswzﬂ abtiessed kidredaina ﬁplﬂﬁﬁn@&h@r@@ﬁeﬂﬂ efva DEEleyltry can
beﬁ sthied gI? gn a?dﬁ égh}‘lg Calangtggrr BEES %try tIH thla basen&ile two DFL

cor respon esses,
syeittees &heublrlds b@ hek@htp@ath olbks Bl , B2, and B3 at t he
[123] physqqﬁg ﬁé&ﬁﬁ%&@%hep écorﬁseml?&ﬂmaﬁ ¥ IjlpréIﬁ{éJ (g% Py >P4P P6) can

6, and ener at es entr
( ptpdmsteﬁba@ th%swcr PFE earr@S éff:t sy linkad} toppah piher il ek state in-
r eﬁirﬂﬁ@&ﬁ(& 0'sik @ﬁ(@vfl&gl BIE)é\MDBI gc{dr@ng IBthcHigE@miidiifént, for a DFL
an cor

o P 38R e Bin g S SRR Sl A8l ore i
ar aasngnﬂraddfwsugdsidtdﬁ chedDlls entay, aaddiphgsied aBdresRmrreapehding to a
P6
flﬂl??ﬁg%yeégélgék E@%?{%%é@%ﬁeﬁéred# ébqg‘c%mt%ﬁpa(#ﬁeests tﬁlaﬁi of the
tr €L entiyr ecorddat a bl ocks G, C2, and C3 at the

| 0gi ¢aG. pEdfIRRAESRS Bﬁothéi%xaﬁﬁfé WreitRbh§ifA8 18R &stbR8 in a re-
al ready been record t he physi cal addresses

c oP et i dgsstield ﬂ%a Pgéq e@gly l%aaﬁeégg ag original ggidrepg ficld of another
SYBFERVHcRahE fé@ldcbﬁeﬂ&iy&@“bﬁkés [ﬂlce ifbthe WoEd4L3 aRh 422.

gﬂgs :;%:?%rﬁg g(bl?ﬁ S%Apgﬁlar? agta 2)2 ? gi lnéZr %Pdt %% recgr(f ?1 in pl?yswal
r efaacsdiie P2, nd ROWthangr denarat4? o ddRhfoematign storage medium 400,
4s éﬁ@w> P170r ggmﬂ)l@ 1'iﬁqGDE Lar Fb\tBna)éeﬁ b?_tt}g‘i%ql] E@nﬁr@gg?_ﬁ\@ updated

acene state

de@%@ bgvélas él@)@% Aghand Mearﬁéeﬂoa@eéiﬂﬁ why$eal spases sorresponding to

pefofgﬁraﬂﬁﬁcésrLI 'Lg 2k} ecfnd‘iaﬁ RolaGhydida sphdeysd @@I to an increase of the
resses s in

e eplacenent a dre VAo
DF%‘% APy ]fihél beast 8 YR rer i tRaprp g]PFlégl ‘g I, A, A3,
of arahad 'tie theQysiealt spyces|Pd, PH D, aas BT by lie Ibplacdiﬁtnt by LOW and

'el'ﬂ esne?a%es ahBHL n{r]? &P fﬁ?)—ngi%g 8}1(9 nmhen?rlxgﬁﬁ Pb}ﬁﬁ:{hown in FIG.

accordi e seco
ent%@ Hepg.. t@@ighFB% W@ arcenrdcnricd atea befrae Atlhis resgodddrin P4, and since

ent rlé @e?erﬂﬁﬁe(ﬂﬁat P1i g If&ﬁaée@ vﬁﬁlc]bh QéfBI%rAQYS 1%@61*(115@91 P4 éorrespondmg

link state I n formation 0' as shown in
AcedrdiPhgs @St%@edfwéltarf‘earﬂch#@hbut npblog&abFEeC@rﬁeﬂyTh% in this
pPhysk Caphyaiddr z@ﬁlsesg QloFcRIS R AREhIAE Mt addrogiffedd ofadeFE?eﬁtry is stored

houl d | d dd
o PR rcor Bt 3areS: SRS Byt Afbr ot R ha 88 U FRE S B Hfoysen the
t oseaofid ﬁabodlmphmf&h@pltesdait ﬂMeannolslrebradenRylSn I6¢G s128, elee DFL

i n%ﬂn%sgc%lnaaﬁ%%mn ?eg)ger anoatcﬁ r%(tgfthfit PI% mﬁﬁﬁoﬁ&%ﬁtyof tilél'gl%lent

phwwm@am»address stored in are placenent addr ess

[126] ; ' e: 331@; 1§1s[a{:ﬂr}]ov%ﬂaftﬁllﬂ1§raﬁh§’ R Bx dnfp18RecBldif PbeRAHERER g to the
! felrst er?lbO(%gl%nt oefrthe present invention.

[124

—_—

[125

—_—



DFL when the repl acement by 4 OWNtakes place in the
user data area 422. [125] Referring to FIG 12A, when
wa@l2108/05d0otks Al, A2, and A3 recorded i n physi CBCT/ER2®S603776
Pl, P2, and P3 in the user data area 422 on an
i nformati on storage nmedi um 400, as shown, for exanpl e,
[127]1 n FREerdng @TEGE €plvaead ddfedt becuredhiagane RipldymeaMy LOW in

r e%%err%té"&‘dﬁ]fap%%Y SaﬂSHEb%e@SEatééoarrF@%%ﬂ?ﬂt ﬁb"ck &lﬁ%ga% a (data portion
s payadagedLty, the POW and amdddidorial rfoangglopgioctidn ispiaetdngPdlodatéon of a

t oPI%OlO'UQBfO%Q%]%CZRIOHt 9 c%?éc?b at egtogerlaﬂo%;f' case, a

stemrecor at a ocks Al', A2',
[128] A3 Hﬁdirlm sy&tﬁntrw@r%ﬁbe gerwratg%af@@@erpﬂnt hbek ipg, sparg@rqar21 or

?)F’)éiiﬁ&l ﬁrggﬁ(%’gﬁtﬁﬁﬁgto bl @R d0g an e@isg)‘h B30k fL1 ent r y
> and a > as s

1297 F g Ffﬁ‘?%“"?—@’ls M EHSTRYH abzlgﬂégty%%w&ﬁm}ge GRLERDN tion of an
bef)@glﬁalﬁdlockl mdreeoivg excfoirnatfo, of arfthab fepleeintntibdock, and records the
de LSy [ a [ 4' i
- B TuBS i P bR 3G T Mdhelin G5 ucihup o n
asomlratmne@4©hy5| cally but not logically recorded.

[130] Thus FIEN14 N SnGaSairt i umﬁﬁ%gﬁlex%g}qe ﬂﬁ)%(ﬁ{cﬁf obdls Qccordmg to the

F acenment address field try 1s stored in
g5t egbodimenRfrtbe Brepend iy efiomnot her DFL entry as

[131]S hOV\ﬂRdfcﬁnElg @ FI2B4, Ihavabystherczeisensddanbgalbdirbn 6dminRed from a
|nvent]|54@8 Is represented in FIG 12B, the DFL

enﬁ?ﬁ?&o@éﬁloéll be i npl emented according to the first
[132] enbodiherinitve af st¢rheopvees ardgica\addtes Oarcofdlidbio thd 8prdddiciien

2 LORUERRIL) S LR O AT AT RERRALIR (RE BRRR addross

Fesen
|nme<m€r8c§1|6?n[1ﬂ2(7] Referring to FIG 13, vvhen a def ect

[133] OCCUrihediive Rektd D ScddS R Ir§A &R the Bk FAMbId3a aPE ﬁﬁﬁl' r@fﬂacement address
1310, a drive system generates a replacenent bl ock

.n%tpifé.%519«&3%%%%&%6&%109&&%9ed by the LOW and an
[134] addi tTherigive ispdierh kiBlet@ihed @htihenertdidbadétiohdfahd RPREEMENL block is

f ti f defect b K) .i .
opaPsRB S ah g B R e dichai Bl gy ok i
gesecessid, thegtiacgsent reptmivkes the eepiamentaleck iddpemtiod 2370.

[135) 90N _afy t?@%?ﬂ@%ﬂe%f&ﬂﬁ@ 12[5@1‘%%16"& s nBt :Q\%E{@ituﬁ QHG drive system

1330. drive system generates
i nebtaiab Adodagenef dArcVipus r%@m@nbbloelﬁfremu agﬁﬁ@palunfﬁwaﬂon of the

an% la@@rﬁéﬂg%ﬂct)dkﬂfl@ éLmhm? 45, A@tdfﬁsda%lgd el @ﬁ:@éiﬁl 8}0 e IR,
an or ds entry in the r i S n
t h%me;?ffl%‘FWa(t |tg"npr§§6‘6‘rt HYEn U A GRS Ade %}?Cg %‘X h¢ fildﬂfieﬁs%og own in
[ 1BI}. 6FirfEo a Hétaipertdonf dndvimbudditionhll mﬁihlna(ﬁ(bmg)raﬁn axhnmigelocation in-
re cin or.di S

Potrrl%glé;I onr %fgtgg evﬁo@é n%ﬁ&ceme {I@ﬁ FE[S (g(}lrlf) 8 SEI{CS @Eﬁ%@f Pe%z}ded so that
a oy ¢vey m@ctmn qapelaiityed the @thhtaonaéplf@m&tﬂpn eartiorishigher than that
fronne d'aez)bnwﬁ %ﬂﬁé@hup&&%ﬁwd&?@f]m a ﬁ&ﬂu\’)ﬁ %S Frefor

converts | ogi cal dress_according t

r eiﬁr&‘&t}@@ Phfhe aesiand mferraattﬂwgqre% lsé’ﬁ’éﬁ*'él§sthe krgtiaeldge previous
fplacenthtblockl ahed ck@adite physi cal addr ess in

[136 ?SS{ Sffbsﬁﬁwlézqee Eac o e Bog Rspedg) Qe dftatien of the previous
adehplssment block in operation 1460, and reproduces the replacement block in
operation 1470.
[137] FIG. 15 is a flowchart illustrating an example recording process according to the
second embodiment of the present invention.
[138] Referring to FIG. 15, when a defect occurs during the replacement by LOW in



stored in the DFL entry in operation 1430. [134] The
drive system determ nes whether error correction of

W@ b@esgracenent bl ock is successful in operatP@GNKR20D8/003776

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

If the error correction of the replacenment block is
successful, the drive systemreproduces the

r e@;bemﬁﬁiemlobi atve S}Aﬁteﬁﬂ%b@ﬁb Qhepldcéthen( BI3E] mbfudlﬂ'gﬁlpdated dataina
error cor rﬁ: | acenment % g R 1

S LtBEe SR FEF o1 £ bRy eEBig SERER hnetuRF St Hfdwn. tyr xampte,
pr evFlou g, membauenﬂﬁfo bl ock from additional information

of thg,r, ' rab| i

Secc EERLSFRORBERLOE Kt AR FHIAILa0 S qicspent by LO
t handoipglader linkqsjatp infernatipniedigptimgipatthoPkLeany belinked to another

di prediry 3% ocpBRBN il B3 e dBive kykidn als8 abReres b DI, @M indicating
an_addi ti ona formati on%(gg # on including |ocation

i nhFé?H]rﬁ"(ePE‘fﬁtBYg‘ffﬁ%t B PEYH | acement bl ock. In
addi tTihenlrivs ispg@n d@doadsl the gate@a(téiBDFECentrimhn aREr ¢ty list 414 on an

cof re&tahg %paqne {)’hat %erfag?% 553& 2 i nfornmation

por Pon s’ portion, and
evenFIG. lérls ) rﬂowhare dtusmm@‘ ant dxg et repredreing pracassl ascording to the

er£é36n&&hﬁ&ﬁ¥rﬂe9€bf‘%ﬁe gﬂ%&@ﬂﬁleflﬁﬂ{;w i nformation portion

1S pOSSI tion revi ous repl acenent
I'bl oc lReé%fﬁnlééO E&Q rlée@ eve pysts) re?ﬁléew flyfa repyeduetpn eeipgrapd from a

re]%s@ﬁﬁé@ﬂitm:ﬁ' 129K, recgr deg at the | ocati 226of t he

previ r epl acenent ck in erati or

P odt el PR Ep el adiecRgRRSY frepphaitr B Payetion

[ 18&thmbhd3o dfhyiskabaddrassvaidsdeks b DI anadyi ralgtedno éeghykieal address
re% (ﬁ)gm%n%g(?ess according to the second enbodi nment

resent’ invention. [138] Referring to FIG 15,
when Iéh@leﬂét@tmf@crcm@ afuh¢ P Lichbry negst.dbedisyi systen ©eks a final DFL

| NORAT & deaRthim1iBr alﬁ)tﬁér'm SHS) BRCH S BledSF2 eﬁt%pinafﬁy%%ﬁh 1630.
bl ock i'ncl udi Nng updat ed data in a spare area

1223 JHCAVERTEF HrtAoR e lageansat Hegk trepuisd at %Eep;lﬂ?@mﬁnt address
f ostoRMaMHetfinal DFElatry4n opélra@c}ﬁﬁl@ﬂt()i on 1520. [139] The

he ToR SR AROT0 S BRe st b iPlitbiced 1h Pouidaf 4630, 3Re arive

i n§ystematdponiucerdhe atplavgmehiilotkhia dpetatientl6Y0.i s | i nked to
anOt tH:"{he %A‘d I%EfaEé{m Blo%?%ﬁﬁ{dt g@ %p?g’(ﬂrcea- q c gﬁ{/ei st%}ﬁsge@]@ a

generat e he rep

bypr@éme& PFlLrengpydined tshthi @4@1 Df]l 2oy zrmfbrea@s w@p&ygm@mﬁ block

r efé@él@l%d Eh@r?ﬁ@@rh@ﬁt%@d@ﬂ—st&%ﬂ lih 8% pPrévidusIPEL @Ry Yh dpepdtion 1660

414 or rra%gon Sth e nedj.u 4_8)8 in operation
rePrf E‘feslﬂil?iep emgnt ‘Pqid%é’ﬂ‘aﬁaflo mﬂ? trating an

ex anrpl’ a@ione pgpedid @nd gmbbmms dtleoprdsenginivontidrecanéeomndtten as

gp%?]&ﬂg nltgograma anB %é)lenqgrﬁgé mn e%enel[aiL u§e] dlgREE‘al compu%rs that

rTve mrece
r epreouligdhd progrommsmg a‘crfxmpuaerh@@iab]erre@pémgmaﬁlwm g@mples of the

[ 143h u-mere&j({a'b}’eereééiﬁfn?rﬁl&ﬁ’ﬁﬁiefﬁctlﬁ‘deamll%%klg @or&g%ﬁﬁas(e g., ROM,

accordi n oducti on comm si cal

addPrydigisahard dicks aet<D): OPEFal F%POF@P&F@QIat(é gt, §.daY Ds, etc.),

adm@ﬁ@rag@n@@ﬁrsa&h mahﬁ&avavbaéé@ drinshngmn&hﬂiugh the Internet). The

Isgcféq%épr{gft:rlfrg%%{ ﬁordlng mediu LR m%an also %e dlSEl’l te(f Sver né Sotrkecoupled
computer systems so that the computer readable code is stored and executed in a
distributed fashion. And the functional programs, codes and code segments for
embodying the present invention may be easily deducted by programmers in the art
which the present invention belongs to.

While there have been illustrated and described what are considered to be example



entry by searching for anothgr DFL entry linked to the
DFL entry in operation 1630. [145] The drive system
WO ewd9527T epl acenent bl ock recorded at a repl aRE€NBERR005/003776
address stored in the final DFL entry in operation
1640. [146] If the read replacenent bl ock can be
r ephbstisesks ion teERhi mﬂerikﬁﬁgl.t wihec dhﬂe\tﬁoé& By €fose skilled in the art
Q{oduces he reqjace ﬁlo e i,on .16 %
? Vqr PU§ ﬁ aqgs%lél r()gB |a3 cagp% {:I)‘gy Z)EIW%F tlbe cin, an equlvalents
r epayp do cddfitut¢relod cleuensytberent witleks depaptimy/iromshdflirit and scope of
enfk résleﬁ]éﬁﬁg%lltu%ntlﬂﬁ e@du'ﬂ f Q’ﬁ!ﬂ:‘r &Rﬁﬂ rqgﬂia’f)ﬁqggdégsuch as read-only

rep cerren ock recor ed at acenent

st eegry ROMe, rprdam-8eResDREMERt @AMS Ry @Misonagnego tangs floppy

I egikRgd Vﬁﬁé:’al bh&atk %f%@ Ql@ﬁleés bh®&dribinw PRE! Atdcdiibkl [P the context of
[ 148 ari ous asgﬁﬁ}s and enbodlnent of tg reserghcf)n

| % &HHG-BRFeI Fe R rF?%W“&@eéj&)‘%x}P@f Wbl&ﬁ A8 1opg §s thdata re-

beplacgrhamenheiduésasgiepaibet insenndeipirt with UG FeGs3,tHat 4, FIG. 6,

ex r gy I I

b EO R BICH DR PIGY BrofRHas fPANR. By 194128, FIG.

r et iGN, 8 lﬁrﬂlil(hE]QJ dé anmgtniezmchlkwrsa,gaecqmd] eon(reller. can be im-

R%mfehtgg RYa gh%ﬁ’ o%ﬂlaQV%/s gé?lte{:al br sﬁé@faﬂ ?%osed computer

st qugga@lrﬁ%qoaoegfggﬁ tlg:smgtgpqiq @rde\g\g\y@ V(lgl @ference to FIG. 13-16. Ac-

tr @cgamng itafididtidedi herbftge, lthdt @ Irésent-[ﬂ\%nﬁ@ﬂﬂbltt &S limited to the
rea

ordin m, ca di stributed.o
e S R e‘rHS%?F&Ee'?Pé%%ET%?SGPH@V%‘B}?;S‘L}PQPdeS all em-
r ebathinkets Cdteg withat the ecbpand ttexappertded claima. di st ri but ed
fashion. And the functional prograns, codes and code
segnents for enbodying the present invention nmay be
easi |y deducted by programmers in the art which the
present invention belongs to. [149] Wiile there have
been illustrated and described what are considered to
be exanpl eenbodi nents of the present invention, it
wi |l be understood by those skilled in the art that
various changes in formand nodification nay be nmade
therein, and equivalents may be substituted for
el ements thereof w thout departing fromthe spirit and
scope of the present invention. For exanple, other
conput er readabl e nedia such as read-only nenory
(ROM, random access nenory (RAM, CD ROVs, nmgnetic
tapes, floppy disks, optical or data storage devices,
and carrier waves, as described in the context of a
wite-once or rewitable recording nedium may be
utilized as long as the data re placenent techni ques
as described in connection with FIG 2, FIG 3, FIG
4, FIG 6, FIG 7, FIG 8, FIGS. 9A-9B, FIGS. 10A-
10B, FIGS. HA- HB, FIGS. 12A-12B, FIG 13, FIG 14,
FIG 15 and FIG 16 are utilized. Likewi se, a centra
controller can be implenented as a chipset, or
alternatively, a general or special purposed conputer
programmed to performthe nethods as described wth
reference to FIG 13-16. Ac cordingly, it is intended,
therefore, that that present invention not be limted
to the various exanple enbodi nents disclosed, but that
the present invention includes all em bodi nents
falling within the scope of the appended clains.C ai ns
[1] 1. An information storage nmedi um conpri sing:



a first area for updating dajsa recorded on the nedi um

usi ng replacenent by | ogical overwite (LON; and a
w@ewonskoar ea for replacing defects occurred onPCTER2005/003776

medi um wherein, if a defect is detected while a first

repl acenent block is being recorded in the first area

to replace an original orded in a

predet erm ned area of thejréam according to the

r epl ac @R infonakio\ktoRa g2 R QM B R Efl@ﬁgent bl ockdfgr
ock is recorded in

replacing the first re Iacerre

t he se%e%a areA doF YRSAtiRg at%reﬁpagéﬁﬁﬁlee pgdiyarusiqe reglagement by
wher elmg&aﬂ@\feﬁé@htel(lLSIWI RRE) ent ry i ndi cating the

repl acepent ,sta t| on of the

or gt ra CB B e P Rl e R HP A ke BFEE " second
r epl acehemin, lagtskect sntttackel wabontirst eplaacmamritlodk ipbking recorded

i ncl udgspl ﬁﬁ@%fegrt]o fﬁ%lé&%ﬁ%ﬁ%@gl Qbett p—:@onle&  a gredetgrmmed area of

repl acenent b ormati on storag
as cl athfeeedivin gecairding to Wﬁé@@mntenébxb@moﬁ &ecgld replacement block

pl ac enﬁiﬂ?eﬂl’i&%thb $ir@ réRERLENNBIOEIE RITOEH#8¢ A thidcoRd Bk using re-
i ncl udi n ata portion for user data and an

addltlBlﬂ mfinﬁ rdﬁ‘gf'ié portion for the location in
f or mat wherciofa ddiect flisr ($IFLr) epira drefieinin g hcoeklac@nentheate includes

i nfor mpy ' | & LN cl.aj :
oner oi he P S STl AR T BRbloboh o ton of g second
t o haviepheement beagkoandibe sesonil aeplacgpabi bloelyinchvdas tohation in-

of t hergslioPdt e ﬁ%&&ép%emfém pib&.i nformation stor age
mediumas clained in claim1l, wherein . the |ocatio

i nf or &t FNSrNOFMARN Yetage meriug) gilaigied in ﬁlélméc\gb?rsﬁl the second re-
i nfor nplhmgbngf)louaes 5@@@mﬁlgvlepﬂida@1agaﬁit thcQCﬂﬁcl@ﬂﬁlg a user data
represent.e I esses I Ca a

e b s RERGR U Pa ROy EiRlp TGS Srghffgation in-

in cl afanﬂnatmma'rthe firdt heplddensht lldpgda is a user data area,

and the ﬁl%gﬁﬁﬂn%&ﬁst&%g@rm%ﬁﬁ'lhfasa&ﬁﬁled@n crf‘a\ﬂn b”&g&%ﬁtthé’ HQdditional

storage nmedl um conmpri s Irst area
dat a raéergsan ﬁﬂmones Wé@mdemqjlswﬁ@ett@rmrm éﬂaﬁeﬁtlowapablhty than that

| ogi cabr @Y gteMdhtaotidd ; and a second area for
repl ac%,[gh defects occurred on th
t

in, |f )
a def ettt NednigEpaliqeyoraghmediva 45 9@@63%?%&@%}% Crgingeg location
is bei ingorﬁﬁami dedlelomgtdaeblfoblﬁ aiid e @écation Eﬁm&mﬁnaﬁ the second re-
ori gi ng bl o 1 cor ded ,%Eeter area of(ﬁlg di
medi unt’ S%eé%e rﬁ’a o TFWSS% Ar ey AU P%NIC% “PAT N Ghe medium.
r epl acé@ﬂlnmrmaﬂxorf sjorag@medmlnn@ dlinenctliin skaim b pytecamet first area is
bl ock } §ser R&Q" g&daﬁﬂhlélggco\?l\g%%qs QE&?e Ushng r e

pl acenent by def ect erein Irst defect |ist
(DFL) em? yipmiionsiongerpliun sp@pasinghe repl acement by

L tO\/\t/ angl flf"st 8R4 ‘P&d.lﬂa&di-nga@itﬁ YecbRidH ©atthd @il @i RPRBEAENt by
state

ere y the defect occurred during
t he re%%?& %Wpﬁig)@&élp provi ded. 7. The
I nf or natdcond sicaf@ageplaEidi dafcas octataadssh the neldainm 6,

wher ei nhéllél% Ifl a (Tc'e'feclp':s detected, while a first replacement block is being recorded
in the first area to replace an original block recorded in a predetermined area of
the medium according to the replacement by LOW, a second replacement block
for replacing the first replacement block is recorded in the second area using re-
placement by defect, and
wherein a first defect list (DFL) entry indicating the state of the replacement by
LOW and a second DFL entry indicating the replacement state of the re-



entry includes location infoggmation of the origina
bl ock and |l ocation information of the first
wo epbas®ment bl ock, and the second DFL entry iPCI/E&e®5/003776
the location in formation of the first replacenent
bl ock and | ocation information of the second
repl anlﬁ@d’ﬂﬁenb b;a@ﬂe defect Ebkﬁlrﬂeﬂfdﬂflﬁgtﬂe%plaédhﬁfﬁﬁ By MEXW Wi provided.

as cl erein t

Furt hot TThdn baBaR] Hias BRARrh et Rt 3R Ceblh 5, BBt hpgrs DL
t hat t &eryfinclstesloeatiphacteneaionbbiabk orighaltbdockt amdtlbetion information
first t

repl acg:rr}é%?l% %%l?hsﬁﬁ?ﬁcl{ %H(lti g%rersg (?(Mgnﬂlg]%‘ (Q)I?tgé ﬁl%er(]lg the location in-
as cl atom@atiomolcthe fifst 6eplageercal blogkhandslpgagiongp ﬁmatsonepf the second
user d@bﬁc%@lﬁ,bléﬂld the second area is a spare area.

' o1 ol RS AGEETE R BT SRR o beken The first DFL

i nf or natthyofarthéronelgestiagi stre arfckniatiad fdralhalcﬁuhcgmhhhhe first re-
ICST’]?: gﬁl]g:cegmge %hféc@ﬁ%ﬁg@& ?oe%lmﬁa%:'t?lzlf %Iﬁ?yglfl:agr 131(1:“ Fepiaced with the second
r epl acepiaemeitdidckby | ogical overwite (LCNV for

u pd at I @ gfl‘%@hi%r&@t‘f(ﬁf g&q 19 Hlehﬁllﬁl Méﬂﬁ‘[&illﬁl Cl%lﬂcl |6r %he@fnecﬂe first area
of the, ium record § l'acenent bl ock for

repl aciSRgISer ¢éF wet, a@ﬂ&&ses%mrfsw Walfeﬁ’ée%edl umin a

SeC0ndl@rﬁﬁﬂsc@fdlﬁ%?épfﬁﬂdblﬂglapﬁdl}ﬁkuﬁ e&ﬁpﬂsl :second
repl acenent, bl oc

I t b t. of first.
bl acEmenyreat S arribac 56 EEEBHT bR FoRRbiof et mEdium and
occur sreathidhte ftonetikiinformaem aoregemtdinhoakdi s bei ng
recor df ? ﬂtﬂ) lgpﬁ)r cbﬁt%lhf;;; &1% &rﬂﬁﬁggdf&rtgb%&%r& 2 géé)?a%lement block by
in a pre

over w i
det er niog@al @veéwnt@f( ) fesapdatingfdata igeordeen Hy rcdlerhére e first arca

list (GFke nRAInY, rbddfd H%ﬁ&ehﬁﬁ@ﬁlb&@fdr E‘ép@id"@% A Qéfe@cfbl(gdﬂeoccurred
original block and | ocatl on i nformtion he second

r epl ac@hBRMISHYR kN & secgad arsaioh Hicdaedunpand epprd dshednd replacement

st at e, blagldfcreAn@niegt bpeatitl alfﬂﬁtQéIb‘[BédnﬁHﬂlt block hethtisé&ind area if
cond re nent . bl ock

| Kk t 1. .
The. £ oB8 AaleRG R ar Ul PR G S aP Rl RGN ReipggSfufded T the i
cl ai m @03 togeeforinrth¢ eimbovamdritceqf] aaceiyard bhnlcbcécor(k:dan a pre-
recor diaghART UG B8 il DOBkHRGLUGRG, A YBRL) A inciuding

pOI‘t i on user at a
por t i olgcitin ipfpEmpenyef thﬁ originak bagk &l lefatmenﬁormgtﬂon of the second

r epl aceprREEm& Mdck sé%s to MAidaRGRE ?Ep%éﬁl@ﬁ’tr s@edé‘ Ca'nﬂ @rranging location
appar at FJS as cl in . claim rein

cont r ol f AR f’ﬁ@Pn%E %ﬂ?l?lé?eénetnhé]loﬁ# P} F%Cé’c‘j‘d lﬁ?ﬁli‘cefr%?nt block.
recor diLhe aetdxrdmg/in@irodmirrgr dpphiaqrs aporaﬁméthn&(balhhm wiheeein the
?g?lr telc:%) Psolr}]d ¢ %rg?ﬁt b?octkhl atr?c%r(%m@?ep l%r % tc})??ck including a user
porti odata mmorr ther HS@K:@’(@{ prdydry aqdnt@mabmiﬁtg”rratppa paities fasthe location

cl ai rremfdrﬁla%ﬁbmh%% t%‘;ﬁ &infent PRck ocat i on i nformation
of the original f( gt he |l ocation information

f
t he seb%ﬁ@eﬁw@egﬁ%?d%rwpwwéﬁ%@h tnecdaipy 11, Wherein the
addr esggsrofibr frtbyn6als tﬁ@@@@/&ﬁd Lhie toRebrd hel 4dditdiRl information

rlgc o\r,\g!%(?rg e(? h@d#ﬁe agmo n o}’nl{z?tloa}lspo%llon asq)etter é:rlroarlcr(prrectlon
capability than that of the user data portion.
13. The recording/reproducing apparatus as claimed in claim 10, wherein the
location information of the original block and the location information of the
second replacement block are represented by addresses of a physical space of the

medium.



area is a user data area, angh the second area is a
spare area. 15. A recording/reproduci ng appar at us
W@ vp05®rng: a wite/read unit arranged to recPCTK&2108/003776
on an information storage medi um and record data from
the information storage nedium and a controller for
cont rol4.iTmg rédﬁ)@dlﬂgﬁrélﬁéd@&% d@hﬁatﬁs@s I’cﬁtﬁﬁrﬁé(ﬁma:lalm 10 wherein the first

| t it
e TR Bia e i e s it 5l I L e
of t heliredicwondingdepraduaing @eppaatesresrhpidingck f or
gggloﬁgé glgléézregg fuﬁll(f] tarr%hg%ﬁlfo %‘c‘g{ﬁ{%&a?%grg ?%Idg&ggﬁ%gh gﬂ%g& fledium and
r epl acereidrdag] fsem tln%mfcrr@xana@ eeease nidivrefasdt of a first

repl acgaiiollet RF %ohtfblIlﬂﬁth%%ﬂeﬂea@ﬁﬁﬁ’t tb fredofi®a @i REMment block by

occurs, while the f cenent bl ock. is _béein

r ecor d9gIPHOYRRIIC (:Lg)cs‘{'%\{"é E‘P%mﬁ aorreﬁ?rﬁ?f%"‘i‘ 6@“& um in a first arca
over w oft te afedaim, eedogd l&i:pl:biemekt leclofotleehladinga pefect block occurred

deternm.n rea of th for n

first %@%é’?ﬁ 78 t?n ?%ﬁfﬁ P@l}en ?‘%:la a‘%ereﬁ er%satsg enad rpplacement
t he r elplbelc BreenladeynenOw é¢fdcta>f géufsmdplmmeeln blogk in the second area if
i ndi cagl. 'agfetch@ccﬁisa&lﬁleotﬁe hps% I éﬁzweﬁl%ﬁﬁﬁﬂék ﬁ%efn@%eﬁﬁf‘l&ﬁh the first

occurred during

recor d@rﬁ@rqwﬁm&ﬁ: }Pglcabﬁ\éﬁrwltﬁsofﬁ %waﬂ@hlwk Fecordedrn a pre-
15, wh@di@niinddeed bf Gt niéﬁhme Minfl Yor g&bﬂadﬁg alfi@gakfc@nlist (DFL) entry

i nformation of th bl o ation
o ot 0 e s bk dRieamenar AL SR BB eniry
secon dln%htl@thb)ﬂtaltm@ﬂ thel epldchmehtdgathe dafectnfconnm dwingahe re-
the fi nt block and | ocation i nformation
of theﬁlééeeéllé)eng ?iﬁwcemsnt bl ock. 17. The
recor dl@@?hﬁé@m@@ug/wmow;m@m@tws clagnebth dlgine] Saiwherein the first

16, whpEeichirl Ii‘[?chtdeﬁ %ca%ﬂ-m@&trﬁa)ﬁofl léf Hﬁ%lg'nﬂl@ bisdRand 1deKtion in-
state | nfornmhatjon for indicatin first

pl acentrmatipbeldhe Brshrelpcemeniiog .agil tl@FSEC%WtDlilL A&y includes the

been r Bbiltﬁﬁladfdﬂnhhoﬁ bEths €iew iehlice pleacllBBINindibogon idrmation of
The re%or di ng rodug#) apparatus as clained in

claim ]10 't area is a user data area,

and t h¥/.déecoombréingleeriredugingpapperagisea claifed i claim 16, wherein the first
recor dppp/ 5&2 !f&‘&%é? 'n{bgu(ﬁp Bﬁﬁ %fés‘infbgﬁqgﬁ&gfog %idaiﬁating that the first re-

vvrlte/rea It arra recor

T o nlescaen blscRGUARSan (Tt D e s doFh pibackd with the second
i nfor nﬁblaegmé{t(}ﬂ(ﬁgle msdl um and a controller

?ggr Ia%ﬁ{r:[%ﬁ C(gn g;egr Iggglmgpbtgrzléq%ﬁg gglijr(qql:_ c?nglr fSo wcLerem the first
updat i mga tat @er éaondacthndnhd feeondaicms d spagc arser dat a

ar ea, ptry including

| ocati %ér)l A?n na%? regr(%%?l%g qP %argthls %% %ﬁ@%k and | ocation

i nf or nmwrmwiread upit a&pth@démpr%diab@ &n gio irdigrmagiopn yipiragetrecdium and
the replaagaeRin ﬁﬁ:%i%rmét‘i% Stt&a%@ﬁleallﬁﬁl Lpgation

i nformati on _of the pl aceneht in the DFL

entry #eONtEdiae mﬁlgpﬁaﬂdﬁ FaRFAmhowriggicat Pyt ioaiecasr semagepnent data

anot hep lagieap@\tdwﬂtef ﬁL@WPﬂﬁ%pa&tﬁfgrdiltaﬂ@c&@e@oﬁi eHeandinh€n a user

command is a al
ata area, to g%nerate aydefect list (DFL) entry including location information of

an original block and location information of a replacement block so as to
indicate the replacement state, and to set the location information of the re-
placement block in the DFL entry to location information of an original block in
another DFL entry if a space according to a data write command is a logically

un-recorded space, but is a physically recorded space.



un-recorded space, but is a qghysically recorded
space. 20. The recordi ng/ reproduci ng appar atus as
W@ Lk@os2971 n cl ai m 19, wherein the |ogically unPCBEERR@SH03776
and physically recorded space is identified
recordi ng/re producing unit block by
r ecor d2marheegrodditgirdigodintidg dppaitus a8 tlairfed in claim 19, wherein the

el acloeAls Brawer g ﬁéﬁizz{%@v@ £ B bR Bordingre

updat i prgpdeciig otk bloek by dexdrdimg/saproduc ot bdockst or age

medi u nd recording a
replag%%g%gmédﬁ%%cﬁg%ﬁmggng??ﬁﬂﬁghgﬁpgbt bl ock

occur r 8gorgme m@pwé@n@mbﬂwkdﬁyéegléﬂwvaw&e GEOMhorepilating a block

L ec 8 r ?fe@iﬂrd@(fi of ﬁlf@ ﬂﬁo{n@e@ioﬁ%ﬁ?@@t m@(h?&ﬁn b9Trstr 8l (ﬁQE@El@Hlugl and
y aerect or a rs acengn e Secon
ar ea b?cgﬂ}%eﬁj@c?%@gﬁ)ﬁl’fg Phis adj%%e(?f i){]oﬁ% O’F‘f"\”‘se?i on the

replacem&mhnhhge&nMHuahﬁ\heﬁmﬂdmieplacenent bl ock if

the def ggl’dl éc Cé"ecgncr\%gi erne bflocﬁ(% %ﬁc@@ %?ec?gf( a hfc'st re-

belng recor |rs ar ea O per
| ogi caplacegnpbiock intheaecandiagiatyl artinginig lo@d:lon dfdrmatioa of the first
pr edet ﬁb&ﬁé’nt%ﬁ?ﬁ 1{‘?fthet é%@orﬂﬁg Mgém?ig @l&ﬁn@ﬂh@td 26t @ccurs while the

defect 1 st entry inclu ég cation informti on

of t hellst fegiasamenthegk lahamgé%c@fd rn therfgshaied Wrpesformpliae logical

secondovegRtiRCEBIYrighaPBlock fecdfdetin b PedeRkMined@rea of the medium;
repl acenent state. 22. The nethod as clainmed in claim

21, wh in the second replacenent block is a
r ecor dgengfatiapreidtect hg (DRLY edohyomkluding] luchtmg isforra@iondsttle original

porti oﬁo%l?[ln(f]%%t oquihfo:ﬁng tﬁgg ctoh(? Pe?fla 8{15[8&{ s to indicate

portion I on |n orna
pl acen®ateciiaasalent #@¢e. The net hod as clalned in clalm

22, whej ging rhdifoPddiifiieaat Cllaﬂlfl Q[ 'Wﬁér&ﬁ tlﬁpge%b&f‘reﬁﬁéement block is
better error correction ca lﬂﬂéi t han t hat of
t

user dafegopHRYIcBIPduSRg uRiid qs% a&aeﬁ%{.%@opqrﬁorbf%.uﬁ%r data and

21, whef gidiidrAkinf@eatios PotivhdoMht lcvatied inféienabibh @F Rl first re-
bl ock aﬁg tq% %)ﬁatlon I nfornmation of the second
replac% P ¢k are represented by addresses of a

physi c23. Bpaoshef astdemed i caim 23, wikinein st diblilicasl information

cl ai me?orhGn ﬁll eﬁ@eg&ror%glregﬁ&l (t,aﬁlgblfl{f tﬁan &fa?@f tjhé ugeé ldﬁ% portion.

dat a ar ea an

r ecor d¥hdihe epstlslasi chjmed imelding 8hm'1pe§¢1n ghe ké@mndnﬁﬁmatwn of the
repl acem@npil Hl)cbdkcdﬁdbﬂe loegtighahfRmen o bit Be cdcoMil rddcement block are

updating a bl corde n an informtion. storage
medi unﬁegWS%Pt?(? i%é ?‘5‘§Fséﬁs fa q19/ lcﬁwﬁﬁﬁﬁpﬁ%gﬁ #i%hg a
r epl aczidmit nhﬂtmasfcﬂ)anme&ﬁxi alainnQ1,avicbeieclic filsomdsa is a user data arca

occurrg S&mgdgggly Smne%?gecond area of the nedi um
and recor |ng a second dcenment bl ock for

replac@hﬁhﬁwbvmuémenﬁuamgamﬁhxbxmnmphanenent bl ock in
the s efe@&‘én%g&ﬁ%gh&el{laﬁ b%:cﬁﬁ)?y %EQILU rWitE |(EOW})efof bpBling a block

repl acenent bei ng)(r In the first area

to perf6pided AR AN gYPERation kY ogs Pedivm i a f5t aearpf|thomsgivm,

r ecor dedordihgta RpRicement block for replacing a defect block occurred on the
medium in a second area of the medium, and recording a second replacement
block for replacement by defect of a first replacement block in the second area if
the defect occurs while the first replacement block is being recorded in the first
area to perform the logical overwrite of an original block recorded in a pre-
determined area of the medium; and

generating a first defect list (DFL) entry indicating the state of the replacement



determ ned area of the nmedi wg and generating a first
defect list (DFL) entry indicating the state of the

WO epbas®nent by LONV and a second DFL entry i ndiBEI/KRG05/003776
the replacenent state of the re placenent by defect
occurred during the replacenent by LON 27. The net hod

as cl aby)EOW anch 8¢dohd @FDM’iﬁfyﬁhdilcﬁth% the FplacBinknestdté ¥f the re-
i ncl ud &3 | oc ock

and | ofrarasit PhAERBREb e hedhe fficpedl BiLoR ooy
bl ock, 2arithe teth@easad mPilin elaton 26, witdreid else filse DFbeatryy arcludes
i nf or nf?)'éilt% 19for g&or{ of t‘PE ﬁgﬂhﬁ%&?éﬁd 19%28{%)% 191%%%tlmn (&f the first re-

| ocati on formati nd replacenent
28. Th@laqeﬁém% blogk, @ﬂéhwonémDELanw zrwlu%s dhreglogatiognformation of

first fRelrgntpi¥cdtént PREK hitflodslesh ihfdMhaBémbeihe second replacement
| nfornﬁgl on for indicating that the first replacenent
bl ock fiSted to the first DFL entry has been repl aced

W th the Tsletmmhbd splldcedentlaivh 0T kwhe2éin tHh@rsotPFheatrgsurther
cl ai meglc uﬁes 11 %m%e%iformgt % fgr 1ntchcatnlégr Stat &‘1 %ferlstlr aplgc\;)(;g?’e%gblock

data are€a, S8cond area 14 are are

recor dreivge!d t@ﬁh@ﬂtﬁc Diidy. amsty el bwrtpphagqm\grth theseeatidirgplacement
repl acgggpnt data by logical overwite (LOWN for

updat i bl ock recorded on an informati on storage

nedi un%?ng hg meslgd asaldmsd dnclaige AR rahareig the st et is 4 wper data area,

(DFL) &ntthy séddad dfbaiga kipgahde@n information of an
origin blockadIocatlonlnformatlon of a

repl ac feCBdel},ﬁgeBH’dg%mi; G CRALSge re pl acement
st at e; reaordirgetpliacgndnndatabydogioal dvmfvmteml@m fof uppda€ing a block

repl aCI% Ed 18{9 QA Iﬁlfbﬂneftf(])ﬁ H: g erﬂ{;((m{m ifla ?ﬁt‘gf@raltalﬁﬁa ent

|nforma fon o n ano rfy
i f a spaecwtiag @oiefﬁChgstt(BFé) eefpmaakiding lacatiogiiefgrtgtion of an original

un- r ecplheieshSRasifon 19f6trmh§orﬁofﬂi‘ﬂé§1a€é}héﬂf HIRKI6AS ¢ fnﬁ%‘é?e the re-
31. The nethod as clained in claim30, wherein the

| ogi caPlﬁﬁﬁnﬂﬁﬁ“Fté@o?%d and physically recorded space is

i dent i ou@th day ldcagor ﬁﬁ(ﬁiﬁfﬁhﬂ@ obﬂﬁ&kpla@e&;enﬁbl@@k & the DFL entry to
repr oduci n app tus co read
data 1 Do RS GrorRinT SE8 i ahdRir 1 bt PiraSBiee
contr Odldcerdlmg)mtar@inhmmgl ik laéog1%U wmRietorded sead, taut is a phys1ca11y
repl acgugty I%aggk recorded at a r e placenent |ocation

based on repliacenent | ocation information included in
a def edt ﬂhﬁﬁeﬂqmswkémewn ¢laing d@gvheseig shcglogigalipun-recorded and

repr odptg@féallgf&ofded@pa&ns [RA{i8&t byPihe écot By BRRK.
repl ac lock fails controlllngthe read unit to
a

obt ai ngﬁr a@g{qpa?fiugfngaaplgﬁrgmsggglppélﬁ cement bl ock from
an adda tdadmalt té rdaddamtiicam ap arfoinanion selragbadediomt el

repl acens t{ou??]gon:f oﬂnd thé 9ed fi%{lﬁ%a lre%ﬁ%wg rﬁlce?n Ql]ﬂglock recorded at a re-

recor ded’'a ocati oh 0 Fevi ous Te nt
bl ock, plageneng frcaderchbasgd pi eemmmen@ptamnemmbﬂlmclugai ina

A dat ajdeRTRAYSHIIEnaP PALRH Y5 d AL Phd RbRfiuced, and if error correction of
the read replacement block fails, controlling the read unit to obtain a location of a
previous replacement block from an additional information portion included in
the replacement block and read a replacement block recorded at the location of
the previous replacement block, and reproducing the read replacement block.

33. A data reproducing apparatus comprising:
a read unit to read data from an information storage medium; and
a controller controlling the read unit to read a replacement block recorded at a re-

placement location based on replacement location information included in a



a read unit to read data froggan i nformation storage
medi um and a controller controlling the read unit to
W0 ewd/oseorepl acenment bl ock recorded at a r e plBCERBAG05/003776
| ocati on based on replacenent |ocation information
i ncluded in asecond defect list (DFL) entry linked to

i’:\ f ikr s$ec£alﬁi_d£a¢tnmt (CHDteaty th@%(&iitoaa it ?ELr@ay @e&m@@ ?o ddta to be
I N St a S Se n T entr.y.
o 1Pl R R ad o el Bpd R brE S re-

fail s, produdtronldf ithegrebdheeptacaienirtilockt fails, eaniralling pjieaemhmit to read a

bl 0ck £ BRALAGH HMcidel FRLAS STERCdA5RIdcToPAREH o Replacoment

replace cation iIn ornat on 1 nc

DFL enloggtiondntprimapenidglided in the firg Z Ly erdryp aﬁt@@mﬂucmg the read re-

bl ock. plggemeq,tggkg repr oduci ng net hod conpri si ng:
r eadi ng %b El acement bl E(i recorded at a repl acenent
| ocat i oh ‘bS_FPEIYCING BEHRLAURAPTSIRE at i on i nf or mat i on

i ncl udedding aaepiﬁeﬁ(etnt bliosk re(cDFele)l aem terpj!ac[aﬁlleﬂﬁleéhtioﬁ besddaon re-

tr gplbgc]gelgg enb Oocc$<0 mf erﬁl’ra ion aclﬁlh g gﬂfz ogtalist gD f ntry related to
previ odata ot I@pmdemd bl ock from an additi onal

i nf or nﬁ%h@f‘cd}&r&lbﬁ Bf ih@%alﬂq‘éﬁla&é?néﬂ? Bldck @Juﬁcsﬁﬁimngbel REXtion of a

and readlng a repl acenent recorded at
| ocat | BEVIeRS fq@éa%riné% Rlerk ﬁr@maa@é%ﬁtlalbmfeenatmoportwn included in

repr od@h@qugadehﬁnfﬁ@@k ragal acenent block. 35. A data
repr oduci

nmet hod conprisin di acene
bi ek aUBE aderiaement Bk shiisd of BE dochufn BEBT SN replacement
pl acenintk hrat@prodocing ther rwad repiacementbdedk. i n a second
def ect first DFL entry
rel at ed% E%S@;E%du%glgrﬁr{%thégg %%Sq ? link state in
f or mat fcading ¢ repacenent hléclﬁ Facerdetbt a eaplacpmeninidedtion based on re-

repr odpiGEd Rht Rfcaﬁ&?m@&?rﬁuﬁﬁ ﬂk‘?&ﬁﬁ?ﬁ‘ﬁ s&log kleife@ﬂ st (DFL) entry
r eadi ng{ﬂ(egr epl acement bl ock recorded at a_repl acenent

| ocat i de adiryPhlepttacreatsst todgtadp e
i ncl udﬂﬁmhtrbﬂiaeetfmrﬂsdfu@FDthfry, am@nd reproducing the

read r it Fr)(leparg(?uc 10n o lh% r[c(ad replacement block fails, reading a replacement block
recorded at a replacement location based on replacement location information

included in the first DFL entry, and reproducing the read replacement block.



