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Descri pti on RECORDI NG REPRODYCI NG APPARATUS FOR
PERFORM NG RMNV FOR LOW RECORDI NG RE PRODUCI NG METHOD

WA RHERBES0R AND | NFORVATI ON STORAGE MEDI UM THERBFIZRR2005/004245

Technical Field [1] An Aspect of the present invention
relates to a disk, and nore particularly, to a

ranagi ng a read. noci 1y HESCEIPHONY or ocess Tor”a
ot RECORDINGREPRODICINGALPARATI FOR
{hpIe R ORMINCURMVYY FORLUIS RECORPINGIRE-

prepared 1'n a po ta ared Th a rewli

PROP‘{U@IN O VMETHODFTHER 'EdF S)Ref&ND WM%TION

user data is being recor N a use ta area

(an area obtSTORAGEMEDIUM T HEREFQR from the

data area) or while data recorded in the user data
area i s being reproduced, Teghndealddald data for

repl %‘t %?petﬁpgf tﬂgﬁ)f‘e(s‘&ntqﬁ\teﬂtlb rerlﬁgéjtrodae(ﬂsll And %rﬁ@%ﬁ@ulaﬂy, toa

ar ea or mat1 on stor
t heecadingérepeotaeing m&mﬁf%@mbdna@gu@e@dre%nwdlfy write (RMW)

| ogroeéds fé&%ﬁfo‘é‘fc‘al @veﬂvﬁ%’(LdV@Va'réc&dlﬁgﬁréﬁgd&l/ng’\ﬂﬂbtﬁbd therefore, and

write-once information storage nedia are useable
Si ?ﬁ1n£?WtWt“ﬁ’ratgﬁén‘?déW|ﬂ? i nformation storage
nmedia. That is, to updateBiakgra[mJAq-usly recorded in

the user data.area, ,data f repla he recor ded
dat a ‘} PG FefnPRIY REPSIS: rlg agpgg%q?%t gatth 4 Jyyritable in-
r etomdech siatage apdoed. dfa de['ad:tas ddthetsd whie ssat@ha is being recorded in a

lng{l]sl%g g%@ %&é?gf‘?Xre B&fhe bg%g&uﬁﬁl%gﬁ‘%%%{ ﬁgg‘frg 'tﬂg d&ta taﬁea) or

ress ereo or replacling
r ewbﬂ@ defa seeordadnin thecusosdata grge & beirgareardoetds rqpéacwent data for

OV%%intgttﬁ@déEcttdaﬁa i? ?&%rde@ciﬁltﬂe‘%ﬁa@)ﬁréhm ng the fixed
| ogi cal address of the data recorded in the user data

ar eal @nYiigsCH i ﬁan%tl%wyga%faqned&adh%§%0V@&eﬁe@§@a%ﬁeﬁ§nt grethod is

t hﬁseﬁlnx elodieg@iocatvriad dr@es. LoOw 13|e1 iahad bg %[dﬂl&dnﬂerbnbb énformation
re ar e nmaxi Ze. | Z a

b3t bR didbeedBio SRl et Rl i flgfibe media,

deThkatis, tenpdpeerent previcasyneardediadhaneadah ascaudaa faratelacing the

ar &@oﬂ@d ﬂaa'lss%%F&rde@ iR ?ar@ 5&% ?Qfég %g{ g@éo&]@ed data as defect data.

|"acenent ormation for t
( r s arekapAtla ErNAZEMARt BrsEtice ﬁ)hoﬁta@c%é%ﬂrﬁ%%%@ kgiqapaddress
mi?h:ef@oif end fth@ dﬁﬁqroplfeplagﬁigdh?:’i%coﬂd@al dQ@ti@aHéﬁﬁé‘rt da‘@zgallﬂl@é/ appears to be
re acenen an re ac el e W
SO EER By palo RIS HE F 5P L asiah bt (afh recorded
an'nh thBuse[r ﬁ]atal%ke@. anldAssifhig tipay deal Qs epin@egmeitg to the fixed logical
%:(Pdrr% khe &Far%@ﬁé&matﬁ%épaﬁlqgg gr“ ng to FIG 1A when

ave been recorded at
physTFQ amaXIlrmzavhbmmplof thexliskagrppagiy, emmeshgdeeformdating data by LOW

SystﬁHrg det&s Bﬁlﬁﬁée\fﬁény in 4 fin fJ f((ﬂ@@& aIEQUf@GQﬁ d&a%kda (ﬁlhaedisk or a spare

to record data and B3 at t
or g7 Az gffr@&aamgé‘%@a@menr:@ orgrgopso rttbe wptigdedain@eplagement entry
bl REdtnafibn) Had beanshg@ast&@totxh@uﬂ@zeah@th&mk B2, and

B3 bxbal'faol\p!dattmg by rep\iacement by LOW and replacement by defect will now be
schematically described with reference to FIGS. 1A and 1B.

FIG. 1A illustrates LOW replacement according to the prior art. Referring to FIG.
1A, when data blocks A1, A2, and A3 have been recorded at physical locations P1, P2,
and P3 on a recording medium, respectively, if a host commands a drive system to
record data blocks B1, B2, and B3 at the original locations P1, P2, and P3 to update the
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systemrecords the data bl ocks Bl, B2, and B3 at
physi cal | ocations P4, P5, and P6 in a user data area

w@eooskesonedi um and generates a defect |ist (DRRGT/BRRO0$/004245

i ndicating that the original |ocations PI, P2, and P3
were replaced with the replacenent |ocations P4, P5,
anaiatEﬁlockJ;M TheredfA®lo, thé Hath BRcROBY, BDmma Bhshyt bewi lthy/@rive

VBRI Lol ELORUC R LN, 1312, 81 ASkP Blyc PR 808 0P and P in o

| ogs&t data sreatdngha miedmnsyst gemeragys ragitioee Bstt(DELo abtay bidmaksg that the

Bl origéan gl E%PL&F ch?% Iaﬁ%et{%glaEﬁP&g'@@{E‘gxﬁ@aLé?ﬁ&gh&Qﬁons P4, P5,

tr%m%?ﬁts t he reproduced data bl ocks Bl, B2, and B3 to
t he TE&Eafthh@ rfhetmﬁt S En XA m&@@eﬁi to&@;%@&idéqse te blocks Bl,

nd B3 recor at the. replacene
%gt %&ﬂ 1?%10 FCPES CPECPaR 8@ t‘b@"’é’[ﬁ‘éf"&ﬁ@é@%"nﬁo € drive
t heysdat ﬁ:pfc&ii:loesd:hd dah bldeks Bé pBa(mlﬁEBﬁ rebordad atOths rdplacbment
t h%c% ] Uh lﬁSPg %tby re e?r? odth$1 bIFi 5 I g sm1II_;§5the rerPaoduced

| o4t ORs &1 WEe the oca 8RS
Pedaa blocke B &812,iand tﬂ$eto mlsaelnosd AV herathe driv&ey stanh eargoi xeproduce the
Sy&a{tﬁ mo%QQEﬂ rﬁ@%ﬁh%.’)rl‘ée&ﬂ&ﬁaﬂtﬁ’e e ?parc Hﬁ‘tQO%alﬁgnéjﬂ q)S and P6, it

, recor e repl acenent
| oeaampbl??sgwant@sl foraﬁhe e, refameq gt ﬂ@qqr@pbﬁ:roelté%ﬂemﬁ to be the same

f aid the Hita T QAUE ehel o7 @hau@abbwr&eﬁhe reBfaccidbsl 18&utiohdIB4, PS5,
host_ that .the data bl.oc

drzéﬁ/(g%(ngs g méelﬁiﬁg?heblésq (é?ﬁl %?at%(a e[%r]wer_slygeml cgntmuouslyBrlefnes to
il fetpmduadf the ddefldatksrBlp BacankB? ravonied dt thg rédaddnenplocations P4, PS5,

ar t
o PR 0850, Elfop L BRI AT, B0, g s,
| o@m‘ceaﬁyst&dmné@reeéhechﬁsr é@b&lﬁdiuatadalwk&ﬁh @ﬂn@ﬂd B3 eanmobbs
Pl yepRtuc@nd P3 on a medium r e spectively, the drlve
systpem detects a defect at the phy SI cal Iocatl on
whi | e
& 10e£B ildistHgtes Helcaaenlasmark §C95¥ dingo thg priopart. al%efeﬁlélg to FIG.

phyBj widn 4 Iikﬁ‘sﬁbdnﬁﬂﬁn(ﬁ a diR2, slyﬁﬂédl B3ecor@ dan Btockha 1dalaand A3 at
t oca e ar ea

bl ock t P5
oy BEial Sua ol RoRRERD vl o§fioes A b REE S aium, re-
r egglcadanenbe dnoadyisem Ricctamdeigare thet phy siaalDbtation tP2ywhile recording

' nﬁiih%ﬁﬁ]'ﬂi&cﬂs hat A2h§ncp{‘.l3 ai {h% gh&%@aﬁtl?%]ﬂ %Pi"@% EM?Qg&rds the

aéemént | ocat after
t héatyplock é&%ﬁe@aqwna Mcat@rs% Menials #redby Eplasingbe original

dan@athileﬁﬂ R re%)lfﬂgerh%g u&atﬁo@gsi ra%ﬁsgeﬁ&;é{e@%t HDPIdéﬂgQ/ ih@icating
i.na e drjve systemrepraqdu

h a%l@?%“ﬁ’r“&l:{?c%?nr Bl aﬁ?d VH ﬂ}eerﬁgé i ? g

P5 bYhe¢redfedry iif tig: Hoat ctdmmﬁiﬁis tlwdimye aRent tbaemdmce thdﬂ&ata block A2 at

r e&te?(?'%lgzﬁ%dgraegs co?reg uce th?hé ?gdn%%calt(mwﬁ e %nveg st m

cannot rTepr fecorde
t heprceipbesdhﬁéatta blqo;kaﬂ Eroidsd diube replacenefidotation iy lmneﬁeermg to

SY &k §5R1T %@{: 291%1 t?ﬁ@mﬂ@ﬁé r@ﬂ)t%@ﬁeeﬁ%afaqgeékdgg t@%lethlaﬁ If the drive

ori gi nal ation as e|ng he same as

bl %@W@@b@?ﬁ@&%@e@ﬁ@ hlegk A¢ éwemed@belﬁtr%%eﬁengl%@@n PS5
PSdmeStotafteféce nh@@m@ tehpﬁt fd® thel datd hBcls Rarécoddciant the original

di th d
ERAP Lty ef@&%?ﬁ@aﬁéivﬁl?%sf%bﬁcgeﬁﬁeﬁ?@ AagerRt
P5100ath:e1 Rff sivee By stthaneplaceserttdocaeipn adthe aparharcdafecdrtiogly, even if

bl the %‘f&é gfs@erﬁltc%[{rg)? ret(f)gr(%(ﬁjlcg fﬂe cla? F)&l?ﬂZ r%cortllefdﬁg Ia% Igﬁlta@ement

ecor e origlna oca
er }ogat@cml?% theadyivg, system tries to reproduce the data block A2 recorded at the

original location P2. If the data block A2 recorded at the original location P2 is error-

correctable, the drive system can transmit the error-corrected data block A2 to the host.



the drive systemcan transm g the error-corrected data
bl ock A2 to the host.[10] To maxim ze utilization of

waele@k/ocapaci ty and manage di sks by di scri m nat PEIKR2005/004245
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[14]

bet ween LOW repl acenent and defect replacenent,
nmet hods of using disks by dis crimnating between an
ar ea ToahaxigRicaaBirendn Sydisliddpacid, al rﬁﬁrﬁ@e fdBks by discriminating

I by . def ect d d., | .of :
B CanEON B R B Rsh Ry SR B ws p WSy Sty ais-
a spamatiag bawath acate torfroplacomne hy LOWVeland ep haa doreaplabgment by
de&e%‘ét Kb (ﬁ(f@l@g&f)?n bEPOAGENE arlY rdr AMAS eh%§ Séjfect is

to a user data are data area or a specl
of limied (psespagadrga alﬂ@ateéi@@mnwmf@ngb@p@cgn@a byﬂ@ﬁ@;@t and an arca for

le%&)fh@émgﬁtlﬁ/ [abweis li@Rtcass ﬂ‘ﬁ@ér da&%&d @frh NAS aR€BPa specific area of

ded b b
SR Lo BLASEEnL P L QM or SRl aEETEnl B ment ot
vvhhzcsrbebin eecbﬁmﬂweaiﬁmcteniancay Low @f r@ldBEIhleﬁnyrdefécﬁ ksobe
gqulil ?1}1%6({ )p con(f nt en Wl%C]? ﬁle rﬁélﬁe nla_ern\.[ 10081;1 fof a DFL entry

rep acene exl s e once
i nfatsormatleda replascmget th adefast@ntrda«vraa dﬁfeca/rﬂé@ﬂem@eh@my) exists.
3' oc ‘Fo@%ﬁé oﬁ@e"ihﬁﬁﬁlﬁﬁﬁﬁ% stBbé Qﬁfe%&t t ez d?ﬁgf%Z?'?a&?neH?ﬁl'bck after

ata an original e ore cenent

de@@@em%\mw@ ect &jthe @meh%,s lrsébqiaé%@ﬁ%h‘?ﬂgwa Ibésgki hgfore the re-
maplatdmeis @9I dbRctl pmteeerd gﬁlae thie tre Sl adeRRint BELOWATARERBdused to

ol ie. oF S e R R PG R el e bRy B e the same

byash@e!v ddth ofarr eptiagleeritbelidrociie iepldcandre dy BYOW. Dralreplacement

Blole Ln%l%%%%é/ af'DFﬂhgg? Esiirgﬁat&{e ﬁlgar é;' dg&%[‘ 1tb%%n % rpgfcl;p}%? that the
AcEBLdanrrg lhgs bm@en@rat‘aé dof tan d@fpi:tgAn@nrdm@be Ksa glataisd an original

r 9916519 egh l?esregﬁ‘d&g ad ﬁ@ngsﬁ‘i%aﬁé a¥88% d9@1AR 1R repB€ment block. Thus, if
if the replacenent bl ock

acenent
&Fﬁé@l’ lpgement bleck %%&?%ﬁ“rwmesteg da% g ge ﬁﬂe}vhqntlt is geproduced,
r e @@M&&@h cahnfte dbﬁe&tﬁeddﬁ}l @pdicihe tHedrivime @1deY indicated by the DFL

h | di cat b
ere g T OB S 7l R PIoR e GRGE b e since e
c amglnalﬂzéocétrhas ﬂ)emrepbmdam@tpmb@ddfére the oggimal blbtlomky bas

Jtﬁl?és%?r%g &L Py o}z agatﬁﬁ ﬁl%tdélstéﬂ]&ng é&)!r('ﬂﬂg ﬁjf&glﬁ)f a medium.

nay e sonmetines err corr eanlng t

f r omla tHgease dhp gendasemgaiebyodelect gad rh?rfﬁplflqezrjlenﬁ Ry LW are dis-

C a&%mntat&@ fFoR E&%Qﬂﬁé}tto Bé’teﬂﬁﬁ@ GihefBHudeh Bath P h 2GRIRRenbYlock is
are dis crimnated oq\gl%awz other. to deterfpg 1

V\,h [SENe gS Bfer g3t gr Oﬂg%‘lélp‘? g FFEOPNBER 218s thuhigy feplacement

asblosley ofdad E)anenery forthe tmtepﬂﬂcemkntbytrerree@geﬂ zi ng areas

I n W'}Il ﬁ'Fe cragé) Q O%nglﬂ ongi OPI C doné:e 1(% f%jla on S?(H‘Elgé/ mec?la afa(lij gppar atuses

acenents are fec
c om/telstnugdrﬁw whecn date m:l@condf:@rarmwrdmgsmnggeehmé@ﬂ @ aathaft location
appedagh Hecc%ﬁh{l?}e P&iu@ﬂlgl-t% B@Qﬁﬁb falold 1ﬁi%ﬁ95t?{ﬁldstor‘§ge media

recording ti s Irmted a start |ocatlon
ea%al*iln%‘?f‘o‘?‘@if‘ﬁ@?t‘?‘b ﬁrh@étue@rmgewﬁt% sechg by pselonr0¢e bm&e and an in-
I NfoRpmABdA RBoSlMY APeraiRAteréAdHIOblobE b BRIV dach Blbck @onsisting of a

t s data sector by sector (2048 bytes), and
anS]PFle? ﬁﬁffﬂisn recordi ng apparatus records data bl ock

byDisdosure€osf Inbeéatbnconsi sting of a plurality of
sectors. Disclosure of Inventjon_Technical Problem

[14] However, when LOWi Jdeghpicab Breble ¢ - once
i nf orRtdven wicaTaow iﬁﬁﬁpli&d t& R@itc-once information storage media, the

recording timing does not have to be limited to a recording/reproducing unit, and it is



recording timng does not haye to be limted to a
recordi ng/ reproducing unit, and it ispossible to

WO e@ooesodat a i n sector units managed by the hoRCT/KBa@5/004245
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to this, a readnodify- wite (RWY process is
necessary for the wite-once information storage nedia

anpbs@ibﬂb’itb&édctﬁ@ gataGn bawatlﬁnta nﬁﬁﬁgddQﬁ/ taé hﬁﬂ D eakis da’:ltréad—
| ca overwitten. i.n

cotpdL O BRI Mot e st Sl i ot hE TR s Bimee
r esddiatahe appayatksdsne hpditag pottien papné blocls dath ddewever, when data is
moglif | f I '
B N
byreadgpthg biasy indedipg the neréd keapms hmediEcsibigippitiadisqstqug R the block,
Onaﬂd\@n@s H%rm&ﬁtﬂﬁd bRRR @uMe@Mﬁ@(y gileX of %Qﬁéiiﬁ’tgn Bl @& MadiSg the

| i Plek S e ieGigrrtiess D TRG pREGh PR B Ricy oSty recorded
C Olﬂloelptsuaﬂ)ﬂoﬁuca:ddﬁfﬂ&dﬂoﬂ{ canlnot tseaﬁbﬁﬁecmlm c.bif ad@f & error is

% nléegaégnag n]?l%% he(}) 1§ L(gr}]ctglﬂ%uﬁll %géf%%:t bslocrkc ?epfi‘?cerarl S?bn){ ge{)fc;,/ct should
LCW pﬂrébrmeédmltms rs@tee dinf¢ amarea &or r@plh@menaby épﬂeatcmdemtarea for re-

%gerlllfltgﬁ bg%\@(‘a'ré"@ls 1r91n9feﬁ ﬂ:di’h @@h%&%&?&%@ﬂﬁ@ﬁt HRYck for

I acenment defect are si nul neousl

apﬁpla@@g. ablpciorydeh ff@ka@ﬁ@gntdoypww A remlaegingné Ay Yefect are simul-

SolatédRly dpbibd Me&ﬁ@&ﬁﬁ;ec@ﬁlei herddl@sent invention

provi des a recording/repr cing _apparatus for
efficiently managi ng a ré@f'&ﬁ 9 P‘\%}l e (RWY process

f or ad &L@bftaif tlmqﬁewht Iﬁleeﬁtkﬂ@rovlae@a feysidaip/icprodtial ap%aratus for
n ar.ea e Scr,ilm
[ PBRESTE HenRRE v g B RRUE BTN napist b e B vrie
r edc@W) my# syespano duehich ameplhaundnh erce farle) Waredlasement is discriminated
I‘
e pa bR AR BRGS0 Bt R Rl e AP A6 tethod
i n&héf@tf@r@nan a1 lafoglylgttl@mtoliagmeéwnaﬁle@f@a for

repl acenent by defect angantds&msEifedt§P! acement by
LOWare discrimnated fromeach other, an RMN process

for ORI WDSiTLS PVBE ProseiH ABCAiBY, Ip @SyHem iy WAligh an arca
e fr :ﬁ@ﬁfenblbﬁ@é‘feét%ﬁh ak Rd fér ﬁﬁfa%‘rhetﬁ'b GOWnré Hi@c@r‘hﬁﬁted from

ggée}%éﬁf 2 %mp&ggﬁéﬁ gﬁ%ﬁﬂ galt%/\yﬁ 1V5§dg$qg§&$ {)y recording a re-

papiacahent bicek oéplacipy utfoctdiyckrie dlor ated (drlreiicentenebebh®W though a
[ Vi r I.Ci : ri pti f
nﬁ’éfgct if] getr%%tt@d.r%u%ﬁlgqgélﬁ an opferéére‘s% t(ﬁgl‘rfé/ Ir(ggfﬁo? élgﬁgla‘thr‘%r})a?tlal data of a
admmoaglesemdetdﬂéow dweahy impramng daia wipredusagmiecipmye
apparent by describing I y enbodi nents
thereof with refer ence]jt gaﬁﬁhﬁh of cﬁeglng?awl ngs in
whi chhe ptigp apgl/or othar fegtuaesmnégtrimtages 95 thealrﬁ:&qgt IngyAtion will
r e@éc@ﬁﬁqﬁ(ﬂ% aﬁﬁzﬁr@ﬁt%yr&sérﬁnﬁg‘ﬁl d&dlpéxeﬁfp'lary bh8bdiflcs th&eof with
e? di a gg USt at| ng E }(':1 rep acenment accordi ng
t oL Hengs P bie alfagk ed[ 6‘]"”‘@[5@ WBICfls 3 bl ock di agram of a
r ecorrIGngAiepdhei NuseapaTadWsrepcanéitagedrdingiio the pnor art;
enbo of .the present inyvention, 1] ElG 3
dot aifl GatBy G by ERFDa RS bR e Ba g isgpror ar
appardbus ishioaok diaghGf @recording/reproducing apparatus according to an
embodiment of the present invention;
FIG. 3 is a detailed block diagram of the recording/reproducing apparatus shown in
FIG. 2;
FIG. 4 is a structural diagram of an information storage medium according to an



[22] FIG 4 is a structural giagramof an information
st orage nedi um accordi ng to anenbodi nent of the

WEe@sMO6044 nvention; [23] FIG 5 is a structur aPCHKRQU0&1004245

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

of a DFL entry illustrated in FIG 4; [24] FIG 6 is a
structural diagramof a recording unit block according
toerano(ﬁﬂf@@[cﬂﬂm@preg{ntimnm@sent invention; [25] FIG 7

5 SR SRR

i1l udtlcaé llsngstwcbirdakagramclésaseamgdmguhmblqch aecardige tovier e

al block is successful in
an@[ﬂ%&?g%g{s%ge ?%’?&gnﬁ@ﬁ&gcor ding to an enbodi ment of
t he ﬁ@sém a datgitadroxample[at the lrepozdngslmtsblaclﬁlﬂlagtraé‘?ﬁ infFlg. 6;

DFL Q‘IGr SYA@@& afal gfaﬁgllﬁ@trith@ a"ﬁb&@ljiobéslsl%ﬁtnﬁé!ﬁ&ﬁm' acabd here re-
8A, 1 f a di agram ust &IY fJ E di
pr Bodei Bl 3B ORI hloakts &° 3 gan BEhsEtsiiena bP W According

OHogelnl’@hbdeirﬁﬁkoﬁﬂld;ﬁeﬂeﬁt@ﬂerRMﬁl process for a LOwW

accorFi¢G§B O 81agra ofd a ﬂﬁﬂ nyry a&BE(Ii_ Bé € rneth(y 1:|;ﬁlst9at<%d in FIG.

[ 29] e agramo ry accor
t héAnet hod |IIustrated in FIG 9A [30] FIG 1OA|S a

di agrlfi@ bAliys tifa fa'n{‘ﬁluétreg Il%%l@élpﬁ%éés'sl%gen@ﬁ(gﬂgc'&l}g@where re-

case where r e %ro ducti on a _repl ace
i NPIRAUEANV G 2B CEigEat Blecky faileiy ak RYFYYi mgcess i [dAWorsreardig to an

of ethb&lipefSaNhe prRY@0Idveiod;31] FIG 10B is a diagram

2l & 0B S et iR Rk Ao Rhaas e mdthod Bbius g FiG.

a Bhpck processing method in a case where a drive

t @fpt
oS T O£ R, farbEPUNGAD ANABEBASS R ARERILID BatEupere re-
Acprorditing af @ replacesyat blosk allvan Bn BAGW proprse adrQ'W #rsprling to an

' SeIHB&iﬂnGEtdoﬁHe Pﬂ%ﬁéﬁ"t Eﬂ%h%h storage nedi um conpri si ng
an area for replacing data recorded on the medium

| ogi dab- SR i gL OYPTh cairyaseorgna uae exclind laa%t%% ed in FIG.

and)gandr ea for repl aci ng defects occurring on the

medi erein ct n.an o i. nal
or ok el bRiEN s tEaBEe p BB aor SRt el il g yhere o
d udiivigsyatenmetaids ab @)W ynsimgi an R NIRVocpssacagdinfdo amembodiment of the
@J F;R;éfl LOWfor at |east partial data of the
gl na , a replacenent block replacing the
or| gi nal bl ock i s recorded iBest Mode eca for repl acenment

by L%co% @ a%qsﬁé‘ctt f ihgg)re(sgl:ﬁ)lvﬁﬁbﬁyth? n/gl%tvidég Ph@formatmn

replacenent state 1 nc [ ocation 1n tion o
or $'§Tag@ Mel U ROTBPIES NS @R 1T OF Wp@ﬁ}ﬁ@tqamemr ¢chan the medium by

I eRloRGEHRMvrik (@L@W) [3dHierkB@paaplirceEahd bh ek fmplla@ing defects

et e SBR gD Pl 0Sh e U B LRSS s
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invalid data portion in which padding data is recorded.
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portion, which is overwitten, and an invalid data
W@si063044 N whi ch paddi ng data is recorded. [ 36RCTTR&2005/004245

additional information portion may further include

state information indicating that the valid data
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[41] mederifRrgRt il nb® vehfadelif a6ah (&R LBRMNUSHRimEMSof the present
present invention, exanples of which are illustrated

i niYRRIOKe e&wpé?m fryghigh aw%%rat%g rﬂ%ﬁ FECPNREYIK GRwHES, wherein
nuned @f@eicefimimetds tdie tb Itlkﬁhl@ TR S thi(ieB@N THE emBbbdiments are

odi. ts are describ @gowm or er to | ai ,
RS0 7 e eREr BB B eftehign TR oY Fr §ifiedd the figures.
[42] FIG. 2 is a schematic block diagram of a recording/reproducing apparatus 200
according to an embodiment of the present invention. Referring to FIG. 2, the

recording/reproducing apparatus 200 includes a write/read unit 220 and a controller



[42] FIG 2 is a schematic blkock diagram of a
recor di ng/ reproduci ng apparatus 200 according to an

werodosnent of the present invention. Referri nBCT/BREI0S004245
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2, the recording/reproduci ng apparatus 200 includes a
wite/read unit 220 and a controller210. The
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partial sectors of the previgusly recorded block. If
it is determned that the previously recorded block is
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cannot be reproduced due to causes such as an ECC
error occurring during a reading process of the RWV
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r ec omded ai fmaarapMCememtdﬂobkaB a&th@fusérh}ata‘als eeprf)dlrced in the future, it is
re L I I
t h@et%%}m? nap&ﬁ?r cf%y ofI tﬁg El ggegl%aﬁ bfg) ? elS J%lr%:) @ ¥eggrdmg to the
ar @tate@mfonh@tlcmrcefahef midltmml mf@nplltlaneeménf the[dB@]is Wilggh the final re-

g@&erﬁ&fe bRk R frepf%&l@éd Bnd &aﬁé?ﬁuy@ & he@bQ 2ub. 4. I rhe final re-

roduced I n uture, It Is determned wh

d ablacement Rlock .Bn%nnsa@?ﬂ rgprodiead diede R delepts sipgg jLds pieplacement
r ebIetk in@e h&atfblereﬁla@érﬁeﬂt B, QIOWL 1&R nﬁfhetfﬂlﬁl @ mbéméma)hock B is

f th
o1 SEREh 0B fiihahe ofipBaf i aesinelh sirtiicn of feline! e
h oplhceZﬂéth bl(fckﬂhe rétrindy or mn errpt messapnis thinsimkteB te drertwist ). When
E)Ieg Cb%‘ﬂ]lje%l%?é%ﬂ?ac%&e e%ﬁ&?fétrg%o?ﬁ%ﬁ?n 'tﬁe fﬁ%&g tféf:e{%l g&e??fs{ﬁerformed
f i bfraginglogaiencimforplabek oBa previgiug r@ﬂ@qmeflﬂeimlﬁ%tmdum the additional
tNBir@dagbRay BAQRK theASGHDA I8 NationSie QRAGHE RP1LEMER®Y LOW and

final re o o -
the area for replacement by defect can be maintained, thereby maintaining efficiency
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recovery is perfornmed by tracing |ocation information
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t hertebyriten thtas neoaryce fifontihe moytdfF Eldigenanstagen BE Citlodks which is

[ 5311 %&%Q@E’t&#ﬁoaﬁ %2 tp?lggllntuhg :EE@C %ﬁtoam?%%E}éégf\%tlﬁ),taa{hg%ﬁodulates the

or error corre
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Bl ool by ETE e datt v o SR At EBRTE TR ghical signa
pr ehthined by epkeacentbafasbt akn rellyctbe froontbe dizk 300 Predkiid AP 213
b

%Cecﬁlv\gllg?{hg%gq&ﬁts anﬁp(gﬂtﬁlgg{ogﬂ IE]}Ie hé‘ghq‘ﬁ aﬁj R%kskéglp d)r@\riges
r adiPdelated glajabiringsliom she RA&iZaRSR ¢ SB%Zmylﬁm\gd%rﬂ Servo

0p§1F1@zﬁ|forSd09&@1 otlhed ﬁSﬁh thy RF%%iawonﬁe d¥0 b@s AheI®SHMD 12 de-
ref Ected fro 400

h RE AMP
t hBogiafes e e %ﬂgd 8!%@‘ god O?tPB%dt%Wé’bﬁﬂ”& ﬁ%ﬁ'@eﬁw correction.
RF siThe @dryo Pt Dpértems nincierat ehtrdadBehe pickup edlt bagehonhke servo
RI:s1 naq 1\;e8 f{)@l?th&%d)l: %r 1 fﬂgndgﬁg 019181%}1(? {eé]%% ﬁc? fosfltlgené%rvo control

f or con talne e ser
2 1¢celwdafrDEF!hQ dystate consrnlen? B Tihk élostdéﬁﬂ Bt sghsdhats aheadﬂﬂa received

OUE Bt e B 1908 BleNRd: 348 ough ECC error correction.
55

[ The servo 214 perforns the servo control of the
pi ckdPCuisa Hastualshagrim of ap {ounajien storagcangdigmi409rccording to

t hgn aﬁb&hﬂeaﬂo"f B pretdie Hﬁv@w Q{efe@ﬁhlg fdeld[G ara hzthﬁ:t@e lof @ata written
cont recei ve e syst
ot e i S5se ferhialp ol e TS prGHT prEcics. a dua
21%red 620 el hizad-oBdfrea HEB]ThE €ad- 141 alrsl 4H03h¢1u®stswrsebond disk
di r d
&Qﬁe?%}r{%h fa hpf % t%héﬁ%rgélg&?%% \E}};eﬂ éd’é} %P@@ggg&ham first
odlslli (aanalgens@nwie@érﬂ&r e of data witten
The TDMA 412 is an area to write information on temporary defect management

and temporary disk management for managing the write-once information storage
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second di sk managenent area 4 11, a tenporary disk
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]?ﬂci‘tll%]r%ias PWP%F?@&@MU on 1020, and the

addl Fl@nal 111hﬂfa®€sl’ﬂﬂﬂbd<nprp®a‘stsiing mctidROinianakadbarelaat B ispdiem tries a

| EBRHLE iy RAEW F0u s KRBl O] SLGmh AP HERE U invention.
i nRelermatg o 1GO 2D thevdriicatyistem tebeivest sheonzaetdoplipdating partial data B

r esPPRELINSa Ife%ofd%@ ug Q%ltgon RcH@n §qnéH‘ﬁimtt(|3‘ Bard BEHBhSa host in

correspondl ng,glﬁee he padded portion are invalid since

anoRsTatim §190gEReWEEcaRIP ﬁeqor@n&mmb%@éwes fm3rpa o5 replacement by

I méiowm% ihiiga f(?ﬁl:}ﬂ@@aﬂfﬁdﬂt b)‘iﬂéﬁe@h defect | Rf or mat | on is

upda modi a entr ore

the” Bl e SRGhFishb Enmiyes ThaimaekTirgetarci i 1 BieivR o pertorm

st theddWtwisinrespaog ianthk blaek FaivsimgPae RMWapbasenh opietdtioa 1110.

glhgmh%tn(ﬂlﬁ?%&%@e Eg@?g ﬁ%ﬂ%@t‘{lggﬁ? Llc?lS 'gi; ﬁlg bg(?ck% is successful

pr weapssiting 10e0.Hod if reednstion ef diedlapkiRads syosessinlt ird. @ no

& defect is detected from the block Pa, the drive system generates a data portion of an
updated block Pb by modifying data B of the block Pa to data B' in operation 1130.



LOW usi ng an RMW process accgyding to an enbodi nent of
the present invention. Referring to FIG 11, the drive
W@ ybeeioecei ves a command of updating parti al PABEKR2M5/004245
of a block Pa recorded in a wite-once recording
mediumto data B froma host in operation 1100. The
[95] vvr | t eFhenigie s @ﬁ@bﬂ@atﬁ@@lm aaitiGied ydesnadion @bﬁamfdfrthe block Pb

el ”Elsgﬁﬂ#ﬁ%foévpﬁ%ﬁ& EJudh PRedtEb IR b et e ro

bI plakenRant r and sratieiohformatine invechitingntliad alh eedtans aret Vudid liddperation 1140.
W th

[96] oper 'g{l(? gﬁ%j_gflf%ﬂl 1{ g%dp %lﬁzgh%é;{lai\)/ﬁéﬁlscﬂlg%ﬁg%ﬁ% m\(pgftf?ﬁgﬁiﬁ ah{fmonal in-
whrmation pitipe gr duifeeqrded gea pffeumr dete aeg, waichug hegstafor re-

|nplg@&ﬁ@;ﬁb9mmggop@agoﬂ11¢me reproduct| on of the
bl on& i S successful,

o defect |
fro l}fﬁ BelenpEenetaies %‘bfﬁén%é‘{ lige Hat ﬁteéﬁ %eéﬁa‘tg éepqaced
powithalfe ldbclabb irpsirtadnhilieck Pb by m)dl fy| ng data B of

[98] t he ﬁlt e?ke rpoa(liutcQond("i‘tt ? Elock?’agg?s 1% at1 ?PZ({ ??] 1fa (Fefect is
drive system generates an a d]thHéi orna

podeteaied ﬁf)mtth@bll@bb Ok, b dIlVﬂ:WStﬂHngeﬂetﬁt@ta data pwmon rhei ppdated

of yibBE PR |b9‘féa%r(])?(ﬁn A @1 1ﬂ the nghaﬁ@@f;l'o@l@ PR %ﬁ@ flﬁmtgnﬁe feu%mmg sectors

p acenent ate information indicat |n

s ek bipek Bh withanqagingfesy prdding data mopsratioggd)ls he dr i ve

[99] SYSt eMelde&ekdkterh Rendrhios kn RRLididHal Udomehtioh §oftRind RIS blo&OPb
In.a unrec

o BeRgineodlisp bt iaeRr GOpRER PhoViHRis B REPCfEE the re-
pl plaemecit, dnd sta@Nhifernapien atdicuing 1had the[@A# BTikealdt andgthe remaining
Y SR GPRESALETLA Do O dpch i adbyng that the bl ock

S (ﬁ ace n op eration 1180.
[100] [ 98] Tibe drive sy#pn seneedsi theiblofk Phen bluntf;korldad fiEgi [of ajuper data area,

0 p@/hﬁhh@ﬂle ]aile%Q”or tepficembdt ) 1A8HE &l oﬁe?atgﬁt 8agh eegldf cABPall® DFL
bl ock drive sgstem genérates a data portion of

anerﬁﬁ’dléfhéélmlﬂ Bawtheplash Paderplicey etk Hock kb trh@eraﬂon 1180.

[101] U pdatIEHé dﬁ{b@akndﬂas @nde pickért Mychhien AyBE MinpRnRaeH @k So@buter
bl ock nmeani ng dat a

T18oErgeYiri o AP Eef EReRtE Bk et LB R bfliea n
i nformiiusodiggalrcingutas thhhexdohiodhke Piogianc! Emm]gled; olctht computer
' ”{e%a(ﬂi‘é te%&d%{eg P(ﬁuﬁlll iRk a& &a%wfc(a‘stberbge [?%&1%39% | ROM, floppy disks,

ment,

i nbard diskpgte h@pﬂ@eﬁ eccgrding pediadc.ga GRIRANS.IREDS érﬁ%\) Anehgtorage
S efk@iaSu@f ad deridvesks Ry, afrghshiisadnl HrduBh mhéﬁe@)‘" Thd 66mputer

[ 100 he drjve systemr rd | ock P
un@é&%ﬁ%@&o%lws ludl %&éfso%ﬁt%t%gl&%{?o‘oﬁ’hnéwqf C?%e%?cg%puter
f ogysteapl saakareind cd:nyplit@&éadablecmde &t st@'md 24d Oxecatred in a distributed

e ndi. ¢
R Y o
Thevertrodihaebe sadify dmcwd@yemvgramv@m skdltedriayhdoast to which the
| "‘g%@éﬁ% Hvefi&dsp &&'ﬁﬁ% Q/[ewp&otﬂé amBodihRhedi s@d fovpLt er

r eadabl e recor I ng nmedi um and 1 npl enent e
[102

gener‘dfhoygle adewyemkp @@ﬁﬁ&félﬂesprﬁfrﬁélf InygRidQR I@VP fhgen shown and

pr @@bﬁﬂ@i itkxan®be sptciilbe bg aimRetielcd Bada bt hdi @EQTeds Ay be made
nmedi E cI ude ma net stor.a

e . ne
£ B catoptiichs SRR dipu g By wGaRiel P suiRibhge invention
methe acqpe. of . whi€IDis RONBed DS claghscand, theineqistdermge nedi a
such as carrier waves (e.g., transm ssion through the
internet). The conputer readabl e recordi ng medi um can
al so be distributed over network coupl ed conputer

[97]
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systens so that the conputerqgeadable code is stored

and executed in a distributed fashion. The functional
wWpewgoets4 codes and code segnents for enbodyi PGI/KR2005/004245

present invention may be readily deducted by

programmers skilled in the art to which the present

i nvention pertains in vi J e enbodi nents

di scl osed herein. [102] Xmﬂiﬂéﬁ a few enbodi nents of

the preseninfbi4eioh !s%gaaﬂ&ii&ﬁ%en@hgmgzl agd_ defﬁ ri beg,
led i e ar

it woul d be_appreci ated by ose, ski )

t hat c%ﬂ@%@rﬁgva%g gy éewﬁegmnéh%%%m@gwa% Pesgprite (LOW)
depar t fongdhtcane dhe apdi nci pl es and spirit of the

i nvention ﬁlfei ned in the clains

nare Qereiccotﬁge éy tW'Si %hiisod edi
and t h&l ¥ eqli"vale g.ﬁ%l%%“[‘l% A or mat i on
st or ageheredh: um conpri sing: an area for replacing data

' ecor dgd et BeuRE g BriBhal BOLE AcoRILATN blclehfibd bia of the

update the data; and an-area. repl aci g

occur r MaguBrduring avsw-mediltveite (RMW1 pracersfierc replaeement by LOW
IP ?R féﬁ'a%l_e@@'paﬁia?@i‘ta E)ﬁ‘ﬁl@rogi%ﬁlaéﬁlfo@k,mlé &e?ié{éﬂt BRIk @R acing the
0 e nedi urin r.ead- no -wite rocess

Por o pEBd s oo R R gy lor Faleon o OUAERT of

t he ora defoallisb(IDiEK), enaryrigdit@t@raeplabdmeit staepdoagirizgs fobdion in-
original Dbl ock. i .ecor ' . ar. For

by Lo uRESTbE ehERRTEEd, o pgeRi B o FRhERG IR hen
repl acelpeint state conprises location in formation of

the orp gifRahediiACH AR 1| RRékiPMe 'réHl&reHﬁEi 9BclOfs atrggqrding or re-
repl acenent, bl ock., 2. The nmedium of claim1l, wherein

the reprdedReHRit Blogkkvhich gompprisss diddld ROFLGIECORfdRiNE Upgy data and an
uni t  bidetkonaMuiférih a€i0APOHDA ToAtalhih @thp Asdation infemiAioRion ¢he original
user data and an additional information portion

cont ai n° the location information of the original

bl ock. 3.3 heThelimmdif glmmf2, eheiecm B¢ dafagodion doherded avalid data

porti on..G ' . ' : 1 . ] i d
Gt o pEoOERY 36 T At Rhibof M ARRE BN AR bR
medi unt-ofheanedivmdf clgia BeWherehethe gdditipay anformgtimmmertiignfurther
por ti ofbrhpHsel QhicGRPMAGESindlcatify thaf @F WElid 840a bBdioaahd Mt invalid
that the valid dat g]HQO(L_tlﬁn and the invalid data
por t i ofA&PYPRAUREYdchin AedyaParti9srti on. 5. The
medi unsg.ofheahadinmbf clave ke ivicleleths k@teeinformatiomindates whether the
i ndi caa%s.nv\(?‘gt her the .data,in the da%ta portion is
0]

valid S&¢ g?/taé)é)g%oélrl.s V%l.ld FHETRRATARY of ¢l ai m 2,
wher ei & Theenetidintof ochah 2i whoremeathe eddipondl ifermadiongootiated recorded

to have B,Debbdr Bk 95rrtﬁ;‘ﬁ%ﬁ %gﬁdbﬂﬂ%??a%f?é bk ﬁat&/ﬁ)@ﬂi(}nh €
user data portion. 7. The nmedi um claiml, wherein
the | obakhednedivingd g dnwaereimige icaypmulomiager ohHg arfgénal block
| ocat i gl theiRaA® indeinfilioh BEheephaCRERNbloBL Qféi‘ireg%&nted by
repr ese({n ed b(}/ adﬁjr esses on.a physi cal space of the
medi undddresses on a physical space of the medium.
8. A recording/reproducing apparatus comprising:
a write/read unit recording data on an information storage medium or reading
data from the medium; and
a controller controlling the write/read unit to record replacement data for
updating data recorded on the medium in an area for replacement by logical
overwrite (LOW), to record replacement data for replacing a defect occurring on
the medium in an area for replacement by defect, and, if a defect occurs in an

original block recorded in a predetermined area of the medium during a read-



8. A recording/reproduci ng apparatus conprising: a
wite/read unit recording data on an information

WG e@raew4sedi um or readi ng data fromthe medi UPGT/KRA005/004245
controller controlling the wite/read unit to record
repl acenent data for updating data recorded on the

medi Unmbdif @Rvrae aavac))r prb@f@ls mrfeplhcéhyedt BYILCAV fovarvdst patial data

(Low, recor nt dat

ot ot OGBERE AL B KRG TG A e PRBacRgng u original block
r epl acarbatarchyordeplectmenahg LOW, addef ect occurs in an

ori gi

A SR e g

r epl acengnal bigekiaodiecstioninfpeaaiionea iha rapla@%m@t dtock g order to
ori Igl nﬁhlcmt;eﬁhcﬂéplaéé}n&ﬁ@@[eﬁ akr epl ?cr:]errent bl ock

repl ac e or n 0 in e area

repl ac%r?ﬂ“ﬁtapw a?l-‘@%if QHH lgg)g‘é( ey thy gonyrodlsy ‘é‘&“c%%“ifeétthf( ’fﬁplf‘)cement
entry blodp rwlﬁctmg)rhmsat h dmtalpnftwnrmhtadxnng)ﬁsetr ldeta@nid gh additional in-
bl ock t%rr] atll(()) g]? rtl 1 con alglr m%fle f(’)cat?fn 1tn oermraf 8 ?F @n%néma].rlﬁlock

bl ock ih Brde I'cate a replacenen
appar atQs h@fapparaﬁusméqlawh 8r ‘ehfrremhbe dgapeiongpmprises a valid data

confi g]%rﬁ§n thg aﬁ%ﬂlaﬁeﬂgﬁﬂfor%ﬁ‘ﬁlﬂwhlw mnfgo a{ is%@ccor@ed

dat a portion contalnin ser an additional 1n

f or mat HorT he 3pparatys eéﬁlelalil hP-rihareia theordditional infaraiagap pefion further
of t hecd?ﬁ%rﬂsle@ ahtebhi@eﬂﬁau&;pmdﬁb}@ngamaﬂha&wsd @fta pb@ioMafd the invalid
vvherelnt e data n rises a valid data

bor t 1 ofta oA Hourhindhe dpPToBn | n whi ch paddi ng

dat a i 52.fxeappedius bl claiihé ] apipaciathsstal ifbanatiohGndicates whether
wher ei g the lﬁ‘ﬁ%&a'ta]?g& &f\%ﬁﬁ%%été?{;tpf’% fgron further

conpri Ses state In hat the valid
dat a pbt-tihempparatus REclamy 8] wherdiatthe gmtmllehpraﬁ@s@:snbt addonal in-

i n t herd@hBoPRSibP b bé%corﬁ&?tcﬂ[’ﬁ@%%ﬂ@r é?for%bﬁééﬁogijeapablhty than
wherein the s ate information indicates whether th

dat a i HEUAT QWHRRPTHHHt i on is valid sector by sector.
13. Thes. appabpdrbss of clain®B/vEereihiBe edrirollBErepRéHtOtHe@bcation in-

e SR B P B B By b Fgacmen
t han tbleclusang akmrasspmrtaphysufahspaifhef ﬁnppxmdéurnls of claim

8, wh he | ti '

or mat | it PO SE o AERAIAIES 008 oo "

i nf or m@@@r@mgdﬁplﬂeﬁémné éﬂtaé@ﬁmsiﬂu@g gk regorded oad@rialogmation storage

on a PR¥8iufdin aARAGEPfepldemBRByUBYicdiDveAvrite (LOW) and recording re-
recordin /rengrod yci n met hod . conpri si %}%‘recor I ng

repl ac (413 10 g o HCH TASC) B g an arca for ro-

i nf or npluccomens bpilafge; nedi um in an area for replacenent

by | Oglf %%fefe% gccurs IB%HS)L‘QI'\I glngk geec&%regl p gtepm?ég TRAGS the
data for rep ac n occurring ¥eh umin

an ar elailedlom durmgpll rgaemadify byritd €RBOV) pHOfGeSa foief wptacement by LOW
OCCUT S By Rl %ﬁftﬁl H‘ﬁh op{hg%'f n’é[n%i: Blode qeé(ﬂdﬁg a replacement block

predeterm ned ar ea dium ur|n
r ead- nisalaFipedhe ?@glpﬁmckﬁp decearsa foy rrepéaqe@fﬁrlb%h@w o

LOW  generating a defect list (DFL) entry comprising location information of the
original block and location information of the replacement block.
16. The method of claim 15, wherein the recording of the replacement block
comprises:
configuring the replacement block, which comprises a data portion containing
user data and an additional information portion containing the location in-

formation of the original block.



for at least partial data ofyghe original block,

recording a replacenent bl ock replacing the original
whb@okoiomd t he area for replacenent by LON andPCT/KR2005/004245

generating a defect list (DFL) entry conprising

| ocation informati on of the original block and

| ocat i on Theintiat 6ftaiof 16, RefedpihrcRnmEiitid] @ikpristda vdledata

met hod_of. claim1 in.the recordjn f the

epl acRiting. B ShiTiatihofldiodion R pitdih e s Recordea.

r epl acesvdie nidtioakol aMiimcly, evdwymin élesldéitidaalanﬁwnatiicunpomon further
cont ai

cort o LE Sy 0, A0 A ANELPURLIBA et
ori gi nédta BPryieR a@nchlﬁ@i Wéh‘hé%ia@f)rtl@lnal m 16, wherein the

dat a poy tihemGRimst 38/ B, Whklcih SRtstuitdRifdrhRfion #icad} whether data
invalid dlac& ortlon i n which padding data is

r ecor 8219 &CtoFRY S5€Phod of clai m 17, wherein the

addi t i 2 atheinndtosdeitdlam 6o mherin fherredveding ofrheirsi scesieat Block

i nfor n@tl ornel ndi cating that the valid data portion and

the invalid dat a portion are included in the data

por t i oprocgsging Tieaddatidnatinddrngkian pori®n tevhe rasordetl e havedtetier error
| nf or e Rilod Befabith e atifd SUEF aflRbariof, valid sector by

sect or "ai m wherei n the

r ecor d¥hdhemathrd olehigcmmreray 61@&0?@&% infggation of the original

pr ocesslbfigatd e dstdiibh Difdimdtioh @F MRirkMAcd®Ink bRk it Bfresented by
recorded to have bettfr er rfot%icorrectl on capability

than t HETGRSEORPIY SIS tRaGHO et hod of claim
15, wh2l.ei recohking/@epatducing iappaaomtompriohg:t he ori gi nal

g: ock gglglt%/%ﬁ(ri glg it ?%cogd}%% Hitg 8%5 lnﬁ‘grn?e{tlotnrg? r yé@tkl@(? ﬁ&e&treadmg

résses
of thedm&pmemdlw raédor di ng/ r epr odu0| ng appar at us

conpri $kddrolRr WHtfoﬁMgecﬁQ whiltd/feall GRR E@fe@grd%f)lacé%ﬁerﬁ Gata for
i nformat | on st orage nedi um or readi ng atafrom

medi unyP4aHBE gat8 serorIaanhe Begisg) q@gar%@r ¥ %Cé}mF%‘a‘a/ logical

uni t Ej@vdirﬁﬁw WO R e eRoRVepdad et dataUpti@bladfhgdateect occurring on
recor

th di f t by . .
| agi caleSUSHP Tt & CEBl o erRebPy Ik b Ao pators in afirs
for repbaciagrdad ited petlclonsined areg o6 thetthelimpdiuting anread

area f o6 %?—Wfrﬁg ?ﬁ@[ﬁ) Oﬁéc&?%&% %ﬁgéijnedt fb?/ %&ﬁ@fﬁpﬁt leaét partial data

occurs 1 n r COf

area off thaérsrbliickniodesardg S%pqném%dmlymnmetfést(mm the area for

procesg faeémaltwm@weaﬁpt by LOWfor at |east parti al
dat a of the fir o record.a second .blo

r epl acg%ﬁratnﬁg %eg{ Hﬁl(bg k) FIHIY FREMRESILE ?S%thnéﬁ%oé@é%h?f the first
by L%lodn%@l@nﬂro@tmfmgmatmieéfahé sdcdosd bldoklin orlet toyindicate a re-

conpri sin rmati on of the first block and
Iocatlén ?q%ng?t?lmgetoqg}ﬁ oq‘té)t he second block in order to

i ndi ca®® Therppphiasehrelatm 22.avlerah theharstiblpek is an original block or a
previously recorded replacement block.

24. The apparatus of claim 22, wherein:

where the second block includes only data for updating the partial data of the
first block, the system controller stores additional information indicating that
sectors in the second block, other than sectors having the partial data, have
invalid data.

25. The apparatus of claim 22, wherein:

the system controller stores the location information of the first block in the

second block.



23. The apparatus of claim2g wherein the first block
is an original block or a previously recorded

wo epbacwwent bl ock. 24. The apparatus of cl ai TP@QRKR2005/004245
wherei n: where the second bl ock includes only data for
updating the partial data of the first block, the
sy(Sjt en%:qlmteraﬁbzlr@uns 8f elaﬁxsza,ddhdrelﬁnal idnglor mat | onh
i ndi ca tors n oc [ :
than. <BEro S RauRGT BB § PR GEYmRuE tpaydhy e o s
dat a. Rplacdhwithpipascadnykbloék.cl ai m 22, wherein: the
system+£ rgéég&safﬂﬁﬁﬁzahﬁng'atlon i nformation of

the first e secon ock.26. The apparat us

of cl awhere2he yirdatedidata is pebsgquendpnrerpduce(l) the syseqie eenteadler refers

a DFL @nhé ¥ddifishag ﬁffbﬂi‘l%tﬁ)ﬁ% retplP&qué itRtupabee atas

repl ac th the s | oC 27. The apparatus of
claln1ggjﬂhﬁgﬁgwﬁ§o ?H@“ﬁﬁaated data is

subseqtientdiyions mifoduwtﬁﬂl futthﬁ @ygires aaatfoihaionriediesting whether

to the naI uce the updated

dat a. %@9%¥ﬁ e“mg?ng &@’ e&mﬂyf&%ﬁereim t he

addit|5h§m€wppmﬁmmpf0hnmﬂiﬁhhﬂmoonpr|ses state

i nfor n@ﬁrir%rthé FQH%& :f)%c%sé f&r%@&)l&%ﬁ%ﬂgb LOW re-
secto

bl ock Is [1d, sect Farat of
T

cl ai m pRdugiipsasite flrdwlpﬂgwtsn@ceﬁ%,fa]d Ih%@dﬁtﬁvtw plder, es data
procesgchi@ed h the Pir& GEFBRWitHoYpdatdiatd arkl WFiRM ﬁfétl‘n@dlﬁ@(ﬂ data to the
t he fIrStg£%OCk is successful, the systemcontroller
modi f | ¥5°%5P 8% -ecorded in the first block with update

dat a ab@ Tieiappsatubef caoh P2.ewhalaha t o t he second bl ock.

fga dTE@gi’r@ﬁé ?éay%cgmﬁté@zﬁwﬁ?&fe?é fdr a? éc%%eh{‘&BLow re-

LOW rpredpetioand ttheoﬁanblﬁIO@lhéulﬁ,u the By sbing @kntfﬁler writgstealy replacernent

syst eny £ ! dr@ﬁor%éét@@ of fHe)ée&ﬁﬂl HAG&BRIw R Baddh (ﬁodh@a in
or nore sectors of the second block and wites padd

dat a i WREHAE mcwsg%@ﬁé?@néﬁo q%e second bl ock.



