Descri pti on OPTI CAL RECORDI NG MEDI UM AND RECORDI NG REPRODUCI NG
APPARATUS Technical Field [1] The present invention relates to an
optical recording nedium recording/re- producing apparatus and
recordi ng/ reproduring nmethod for defett nanagenent. Background Art
[2] Disc defect managenent is a process of conpensating for data | oss
caused by a defect in a user data area of a disc i.e., a defective

bl ock, by writing user data recﬁﬁd@(ﬁbﬁﬁ e defective block to a new
portion of the user data area. ,-di sc defect managenent is
performed using a |inear replwenent nethod or a slipping replwenent

nmet hod. | n OPICAERIREGCORDINGEMEDIUM AN REQORPING/M h a spare
area havi nQRE‘?RjG &ﬁNéﬁf'ﬁ I@Am ng replrenent nethod, a

defective area 1S slipped and a next non-defective area is used. In

the linear replacenment nethod, a blcck of a user data area in which a

defect cams is called a defective ’Pelcgﬁlléal %glﬁpl acenent bl cck for

replacing a defective block is recorded in a spare area in a

predet er filned pdFie pofserdinyentioh reflatesriwa apticabigoordieg okl ws t teqoedingreck and

the repl ecemrﬁ}od%'ﬂ%%?&mém ?ﬁé&}ﬁfﬂ foa@ihg Friefhod R GEEL: Rinddd@edtO: At i ons
oCk an

of the defective ere cerreg‘i glrgck, IS presented in a
defect list. [31Generally, when a OpRGd8Tdat a recorded on a disc
Ei'he hgsf[ [Aet er m].'i'%@deﬁect ﬂﬂia@@ﬁe{lﬁﬂdbﬁﬁ%s fomﬁlgﬁﬂsqﬁﬁé ﬁédﬂﬁllo@idﬁeﬁlﬁﬁa h?r d
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dat a recor ded imthe téfectid Block th a aew partitri «f theciser dets poa diengrallyo dishdefghy si cal
address. If a _defectiv ' L £ keRBednRed he
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) manage
physi cal address, e rive he nd are I bl cck
that replwed towthoddindiess methostsccdefectiveareaigppaehwifer S8t FRIEVINERY udes
defect |ist enfefeb®In 2 eRbiRirelROmARMEhLES 2 HEBGOE hrbd/ slppe® Aidai ki bn-
i nformati on on each of  the g&eﬁ i ve lbI ocks. T{}atb iS,.ad fte%}ealinl st
entry is generseateasa inam HunektenEpipmRet meiadd vloEt f PR
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on the defective bleck and the replacement black, i.e., information for searching the

locations of the defective bleck and the replacement block, is presented in a defect list.

[31 Generally, when a host reads data recorded on a disc, the host determines a logical
address of the data and orders a hard disc drive to read the data. Then, the hard disc
drive searches for a physical address corresponding to the logical address and reads the
data recorded on the disc in a location corresponding to the physical address. If a
defective black cocurs in the data comresponding to the physical address, the hard disc
drive has to find a replacement block that replaced the defective black. Therefore, a
defect list includes defect list entries, each of the entries respectively containing in-
formation on exch of the defective blocks. That is, a defect list entry is generated for
each defective black, thus requiring a considerable recording space for the defect lists.
Disclosure of Invention

Technical Problem

41 Therefore, effective management of a space for a defect list is required. For this,

effective management of information on defective blacks is required, espedally for

defective blocks that oxcurred in consecutive locations of a user data area.



effecti ve managenent of information on defective blccics is required,
especially for defective blacks that occurred in consecutive

| ccations of a user data area. 2 Technical Solution [5] The present

i nvention provides an optical disc onwhich defects are nmanaged, and

a defect managenent apparatus and net hod, which effectively nmanage a
spwe required for a defect list for managi ng defects in a disc, and a
conput er -readabl e optical disc st @pihigeat sgmﬁyﬁer program to control

an apparatus to performthe defect managepent d Advant%g
Ef fects [B] Accolgipmgent diveriien progides °P‘i‘5%é‘ifPP’(‘)W %FFFa(‘S“p’Pf‘I@é‘T §c on

whi ch def ect meﬁagﬁﬂ@guneh@pwtﬁmnﬁrémo@ mms effefcavely Raeph specedafuired

lists for def nt can ef f t he
entire disc sg é’e‘{%éﬂgb %g‘f ﬁﬁ%aﬂ ‘é%‘}’ga‘ﬁ}"%ﬁg”@% awi ngs
[7] FIG 1 is sambgmmknpdteagbgmmmd ooatmjan appatno tocherfgrr @pd@f@hnm!gﬂgdew ce
awardi ng to an modi ment of the present invention. [8] FIG 2 is a
stnctural diagramof a single recarding Iayer di sc a:cording to an
enbodi nent of the present mvent#@ﬁaﬂtﬁm"“ﬁ“l@f‘* is a structural

di agram ¢f) a doubb&dihemah rEHBnt':ﬁbéﬂtEondénS& ogmqnsdbﬂ@hmda&t arigethdent
of the present I nvent 1 on. 10] wtural |ﬁ%ram of data

of a SA/DL ar duPeorRaded FREFe( ?fr%l‘ﬂr tﬁ‘étﬁ?‘“ gefest management 0 B Font i on.
[111FIG 5 is fatid@y ﬁiahzfgéd ridrinds thednticti disg spese @h bda'feamiy rinagdi

illustrated in FIG Description of Drawings

[7] FIG. 1 is a black diagram of a data recording/reprodwcing device axording to an
embodiment of the present invention.

[81 FIG. 2 is a structural diagram of a single recording layer disc axording to an
embodiment of the present invention.

[9] FIG. 3 is a structural diagram of a double recording layer disc acording to an
embodiment of the present invention,

[10] FIG. 4 is a stnctural diagram of data of a SA/DL area amording to an embodiment
of the present invention.

[11] FIG. 5 is a detailed strctural diagram of data of DL #i illustrated in FIG. 4.

[12] FIG. 6 is a detailed stnctural diagram of data of a DL entry #i illustrated in FIG. 5.

[13] FIG. 7 is a reference diagram illustrating a consecutive defective block amording

an embodiment of to the present invention,

[14] FIG. 8 is a reference diagram illustrating a consecutive defect list amording to an
embodiment of the present invention.

[15] FIG. 9 is a diagram illustrating an example of the replacement state information
and consecutive defect information shown in FIG. 6.

[16} FIGS. 10A and 10B are reference diagrams illustrating a consecutive defect block
having a replacement and a consecutive defect block having no replacement amording

to an embodiment of the present invention.

(173 FIG. 11A is a strictural diagram of data of a DL #k illustrated in FIG. 10B.

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

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

including information on the number of consecutive defect list entries having re-



ustrated in FIG 5. [13] FIG 7 is a reference diagram

ustrating a consecutive defective bhwk anording an enbodi nent of
to the present invention. [14] FIG 8 is a reference diagram
illustrating a conseadi ve defect |ist ?wording to an enbodi nent of
the present invention. [15] FIG 9 is a diagramillustrating an
exanpl e of t hplateephotseiformsitiah &', iand feraiatiomomthd napbaast wbiseatide defedt

i nformati on shown in, FIL.G 16] FIGS. 1 nd 108 are reference

di agrams il uﬁﬁfﬁﬁeﬁaa%“%%ﬁ%% ﬁ%teﬁ?‘g@%éﬁﬁc:ck havi ng a repl acement
and a c@2iecut i \RGdefiea flowl chailt ilhawating antefecephsagementmahabiod amepticad diso
enbodi nent of the. pr nt_inventio 171 FIG 11A s tructural

i agr am of daPhVGFRBIEES ek e dh et epadembpimcfe G B gl 81,
a startural dinzeutawn of data of a DL #k illustrated in FIG 10B,
further including information on theVPE&b % consecuti ve defect
list entries. [19] FIG 11Cis a strwdral g agram of data of a DL #k
il lustrdidd i n RbGdinpltB an fspettedithd predentinnentionf anraoptital coording tnkediumioer

of consecutivg, defect |List entr.igs: havi re- .3, plzcenent . st at
e el R e e U e

[12] FIG 6 is a detailed stnotural diagramof data of a DL entry #i
i1
il

i nf ormati on | i on I've
list entries leardiganegldatenearand sh SAEDL afeaimwhichinforidation R@hrdisgGhe 12
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optical disc on cts area ar
enbodi ment of listieetrpthetiocludésnivdomnaton. regdeding lefdes located in consecutive locations
of the user data area.
[22] The consecutive defect list entry may comprise a start entry corresponding to in-

formation regarding a first defective block, and an end entry corresponding to in-
formation regarding a last defective block, wherein the first and last defective blocks

are among defective blocks in the consecutive locations of the user data area.

[23] The start entry may include location information regarding the first defective
block, and location information regarding a replacement block replacing the first
defective black.

[24] The end entry may include location information regarding the last defective black,
and location information regarding a replacement block replacing the last defective
black.

[25] The information on the defect may include information regarding a number of the
oonsecutive defect list entries.

[26] The information on the defect may further include information regarding a number
of defect list entries.

[271 The number of single defect list entries may be calculated by multiplying the

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

[28] The information regarding the defect may include a defect list entry comprising
location information regarding the defective block, location information regarding the
replacement blcck, and state information regarding the defect.

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

the defective black is a consecutive defective block.



[21] According to an aspect of the present invention, an optical
recordi ng medi um on whi ch defects are managed i ncl udes a replrcenent
bl cck replaing a defective blcck locatgd in a user data area and an
SA/DL area in which information regarding the defect is recorded. The
i nformati on regarding the defect includes a consecutive defect |ist
entry that includes information regarding defects |lccated in
consecut{B@le | ocalhedmermdtioniregading thd dtfactansefurthéddhclidednfvematbanl it parding a

defect list entr conpr i .start ent cprrespandi t
nformation r SuRperoh orseqiiye defertfist cpirios gying rebterien Salt intSmmation
cor r espondi ngshowingfhar the tiefoctivediak thirapJaed] ast def ecti ve bl cck,

wherei n e fir a | ast defectiv |.ccks e.a ef ective ..

bl ccks i he. o omnedtmm R GRkER i GeBerife yBhs BRIy Eaitil g o
start entry naymbaerelf cmhsediteadefan listehmiesbavingrepkcpanent stgfe idfernistion t
defective blcgk, .and | | qn L nformat | regardi ng a repl ecenent

bl ock repl aci %bd“{l&ﬁﬁlﬁt?‘é?é%% vglgqcvg’rﬁ’?léeg’a?e 24] The end entry may

i ncl ude [32]cat i oAdmdfling badriother aspgetrod ithegreshnt invtion|@h@pparates tol eoord/, and

dof active bl oRRp bR s R B YRR oS il ML Bhabe ot &

i nformati on r egéethe data an themhatium br tehd the damdom the enadefng @nd b iowitrolling unit,

entries. [26 o -' . i .

't or mat § on, 1 Spari e BoFRg o el B} Gl S AL, HGHERE ro
nunber of si nplaeemgef Blotk, which replces adsfevtiye bleckchavingl axdeéatt ima uset datpdrga,ng
t he nunber of YN TN H Y kSt ' . .
subtrxting a resu F”:ﬁ%%dn Ir%%%%glg ﬁerdg%ﬁ ﬁg&%tdﬁg’zaﬁﬁé?ﬁgg%gﬁnﬁ%%%%ng Ll
entries. [ 28] tomherd theanfomeation regarfimgiihe defe¢tewhioh eamprisescopsechtingaleect list
defect |ist egtd L il iRl | | "ol : .
defective bl cig:%é{sl %ggﬁ)gﬁh?%f or ma'%1 ?%hnﬂeg%gggg{efﬁ%@%%ag&flé&%kg?ﬁgggmuons
bl cck, and st efithe ps¢r detaareroin theeyydiDdi aep-t he defect. [29] The state

i nfor maysAn My ARELHER 4 eF%s%@&%E‘ﬂi% s@nt'iﬂx‘}e‘ﬂfia%ta'fxﬂ&hédlﬁ"‘fe&ﬂ' .her
t he defective blcck 18 replwed, and consecutive defect I nfornatlon
showi ng whet hefodwifg datsranca optabregaring soedivgnemapeises asigring tthe medigimok .
4 [30] The i n§RN3RLERAn WhARGkil@ehbf bitRk B leplBa ddtEdiDE blobithlUEr data

i nformati on regarding a nunber of consecutive defect |list entries

havi ng repl wetfEhtand itiemnatinn smepedinerdelers oprrespanding te the dgfectiva blogk, isl cck
i's repkred. [Rddrddd)@nd RLGHRBIABANHRE ddtdhsh thEBedat! §REh Bty t her

include information regarding a nunber of consecutive defect |ist
entries havi ngPnpesplivecdefackhst eatrigs oreppasding e BriorgRBOR Frgardingidefegts located
def ective bl ofpkohseaitt 1dcRInYBEkhe user data area, in the SA/DL area.

[34] Awording to another aspect of the present invention, there is provided a computer-

readable optical disc storing a computer program to control an apparatus to perform a
defect management method of recording/reproducing data on an optical disc on which
defects are managed, the defect management method including assigning to the
medium an SA/DL area, in which a replacement block to replace a defective block
having a defect in a user data area, and information regarding the defect corresponding
to the defective block is recorded, and recording information regarding the defect,
which comprises consecutive defect list entries corresponding to information regarding
defects located in consecutive locations of the user data area, in the SA/DL area.
Mode for Invention

[35] Reference will now be made in detail to the embodiments of the present invention,

examples of which are illustrated in the amompanying drawings, wherein like

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



[ 32] According to another aspect of the present invention, an
apparatus to record/ reprodtre data on an optical recordi ng nmedi um
conprises a witing/reading unit to wite the data on the nedi um or
read the data fromthe nmedium and a controlling unit, wherein the
controlling unit assigns to the nediuman SA/DL area, in which a
repl wenent bl ock, which replres a defective blcck having a defect in
a user data admsanbalmélomifomxphm tbelpnewanﬂentgmtﬂyeefdaﬁgab thesﬁgumsor ded,

and con Isth |t| adi t to ordthe nf or mat.i

oqar oi 18k be aEKEd gt b R BRCHADS H e NSk RIS LRI D, o
correspondi ngembodlmén:trufrﬂtelpwsemagmndomg def ects Iocat ed in consecutive
'mation f the erdt N th DL, are coarding to
anot her aspect (# Thes %rlg(s}gfnﬁﬁq dna\t/aerr?fm RER md ‘gmc% e d wrilid
recordi ng/ repreadiugumgzdndacxmtroﬂmgmpitllcal recor di ng msdl um conpri ses
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consecut i vle g @E‘Eﬁ H[t?gn{frl es‘fg%eg%}%lg‘% gét%ﬁ%n\g:}%ﬁ& rpgrr%fgﬁgﬂr]\‘?e%ﬁm'm

regardi ng def at&mbddmrnatteﬂﬂwrprasmswuumm@d wountallingigninf useh e verfyrafigawaite
, inth t o

o ecent i nvenfe oot «fffertcits a6 BEchidthe! BB Elei ATRRE unfThnd Ufiting

storing a conthetreprded dafa.drhetcontedling it h@ealmoaheafe the defectiverdatargqougs by

def ect nmanage | €3l
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i ncl udi ng assgamiateg dp&ﬂtln@mﬂmmswhwtm@ecmﬂdmlsdﬁn@d after

repl wement bl &E:Elq}ng @fe\éﬁv@da%fst%i:és'tﬁ( e%%ﬁ:ﬁ nﬂ’éﬁ#ﬂﬂmi‘n daleiioly, Peoords

user data area, an ormation re ect corres on |ng
t he defecti vethblggwatﬂémf@mﬁ@m@ntha Cﬂét@mmmgdfrfmt@rfmab@n H%ﬁtlng

t he defect, ?%B.‘ﬁ‘?‘ﬁﬂéd mngmggégeka\{& aﬁorJ ist entries

correspondlng mat 1 on regardi ng ects lccated in consecutive
| ocat i ob¥]of t hén aserpbedimentf te, prtrsanttlw@nsw Birerding opepdiens which is an

I nvention [ 35}, e?ﬁfoﬁrdgﬁﬁﬁinl% by al'@¥énf6n BPHSseL, 'E)rQﬁEs"i?i'eh réo@rdiﬂﬁ%perauon, and
enbodi ment s of present i1'nhvention, exanp whi are

illustrated i ﬁheﬂlk@ ra%@dﬁﬁaﬁmrﬂ@ndhﬁm%s lqnﬁ@géherﬂmq H@E’fﬁi@g ditaga ghe
numer al s ref edigd gnd iifoddide@hCHISERBg ftﬁH:@bb&hﬁ%JB perdiidR, £08EH aﬁ@mﬁteare 5

described below to explain the present invention b%/ referring to the
figures. [36]oRerations Pf‘gfoamﬁd ¥deastimegr Hip terpperaryfefect information obiained by

recording/r e%s%i%h@@e:ﬂ?lé!ﬂ@ﬂwﬁw tafien tsGh@ e POy Rstbd Bifthé MemBRESeNt
i nventi on. ferring to FI , the data recordi nereprodu2| ng

devi ce 14H] udes Wehepea RSFFeresfseSr@ef‘d?%B“tEﬂ% (potzhgwm) ig opdes {q wilead,ihe disg theq
[38] The writ boﬂﬂbnlﬁgdhlw detdithings BATRE e 8ind oPérafiaiiis ?e‘i*ﬂufaﬁeﬂ%ﬁ' sdalleds
data on/froma disc Hﬁlhl ch defects are managed rd| r}%&to (tgnﬂﬁ
present i nven&ern@ﬁrawﬂréeqs HRAUPR figredyin the mespgry grpad Hepytorthht
awar dlt ng t ot L hﬂnﬂg{?ﬁﬁlﬂf whif?, St cftides th@um&‘e@]gi HBi:Béorde onfike das@senéI t
i nventi e ntro u uses veril 0, 0
find def@@tu ve %mgmplaémswmaﬁmﬂé’ﬁa@ ﬁ#lﬂ%%ﬁ}rg&ﬂf
\ée][ if %/l ng Ejhfslmpf(ﬂ@%r@SB) 3(Ih@ﬁgmnao Q#nlila@@'vu BOtDl(ijmfghB@i@&)rﬂﬁgr e the
erective data news ana veri er al a Iﬂg
operation uni PPeraf9a: tg%ﬁ hest E(F %Brg{acetrﬁﬁ ¢ peed ‘éﬂ@%ﬁf ‘é'gtedBP&@PQ Famhn ARt
ijn f“ nting \é\heﬂﬁ% dlﬁbbdﬂﬁﬁnﬁﬁttobiﬁﬁutéﬂfaﬁd uapskmﬁahmnafobmmaﬁmﬁﬁd@ys@ﬁdaﬂtéoller
efective dat tores the rat | N tl N a r an
fecor s the- glhdhe it el Domtls (0N Diend dhe SRQeEh g eciegtorm
i n; ormation afht géom:aﬁigl @@fahaguﬁhpmﬁiﬁoﬁﬁﬁanf h' deetetidd fidin thé hbdnwgenl?ﬂi@mspl
I ntormati1 on. n..an nt of. the rese 1 NV La o,
recordi ng ope&g‘?‘idﬁ ﬁddlﬂ?ﬂai H;‘Dti‘@ &?@Fﬁ’t 'footh ntfﬁ ﬁ%’é‘?ﬁgwlﬂfﬁ" i Freeived on
from the host I/F 20 in order to correct data errors, performs ECC encoding, generates
an ECC block, which is an error correcting block, and modulates the ECC bleck in a




[41] The controlling unit 1 conprises a systemcontroller 10, a host
I/F 20, a digital signal prccessor (DSP) 30, RFAMP 40, and a servo
50. During the recording operation, thg host |I/F 20 receives a
predeterm ned wite command fromthe host 3 (in this enbodi nent, a
conputer) and transmts the wite conmand to a systemcontroller 10.
The system controller 10 controls the DSP 30 and the servo 50 in
order to perf predetedn@nedeay. The BFAME 41 clangesnlatabomtputted fomaher®SH 30 into RF

e a pari 1y, Fhuin 98 bdpRnk e 2xteatS 8 2R bl o peiE”

host 1/ F 20 i AMI 4fkon the disorr Tt sedat H storesmeaenrdipg pfdersiispulBEC friomctbel ystgm

ol ot o5 ne el 10spa W&, B Pt RO Ify AR LAES o700

changes [44dta o ut'l‘rluatsywn fontuolletid 1@6‘%@@ defecomBRiagsingntainis .11 Thd:a memory unit

/ d I
AP 40 0n' t he kgl o6 paB et Bl Yot MAMBrAARNTI LS drutihey B
from the syst nforoation ﬁbieédnﬂﬁmnbmamv&@oﬂacmltbe tameomd@j@t ufformiagion,
writing/read Qtﬁlttl&l enarai%%%k%zﬂ?st %ﬁ&ﬁg‘t&ﬁ%ﬁgéﬁt?ﬂv fhgo 34865heR the

def ect managenen a nmenory-unit o ranage
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| nformation sparen de&c&&f‘%ﬂﬁﬁ@&{ Yhe'idkdot ﬂl?ma le:!.t%}t ek S P A friy
defect infornmation then génerates a arording to ‘he
present i nvenddfen listrméry oproprissdl @fia st eolay, @@wesnmtb@etnenfpmon ot thef finsils

I nformation oei%feaﬁgpﬁyﬁ bt Qﬁ:@@cﬁﬁ%&’@ef@h%?ﬁnl&%teﬁ& ch ng to

i nformati on, ect nmmnagenent unit ener at es a onsecEtlv

defect |ist evwforpatiomen thedast dafeciive bleek ofcthe ﬁ;ﬂsemﬁvqm@n@bwmt ‘Bherefore,
i nformation og.hhe er'e& glget;l%ﬁtdbfé@u@ Jﬂ&ks ahu%k%e&ﬁvélfcdiﬁ)& o %@rﬁé%ﬂ lve

bl ccics, and an end entr rresponding to informatfon on the | ast

def ecti ve bl ciogteasd ofgight eptrigeu pnesaterdh eeapsethe gntres ase gerpradadarop fas eachafn

if, for exanpig eight Hhéks%{&ﬁ} Fof SheHirStBIGR 2AG Héllast BRSEG A ¥iBhtondeBltive
two entries |nstead qut entries are generated, benuse the

entries are géfestiye J?B’;% Sof SR regrirgd{e sorethe CHfigy R bBﬂﬁtd“EﬁGH The dpfect
the first bl ogknARehehtiit 14%%&9&&9& DLNG 9 e incRABS @R dRLedli ve

bl ccics. Thus, a spwe required to store the entries can be rethred.
The defect n# ét#ﬁ'nﬁh%ﬁﬁl&w&%h%laé@ffﬁéﬁéﬂa{‘sé@ﬁdeﬁa EREHY defest, aphdfudes

consecuti ve dgikRdent s¥t0 8200, sh RéhetBLhBR s ArdpRb&fdnt bRcl@or not. The
consecutive or a singular def ect and repl zrenment State infornmation,

showi ng whet hé&feqt H@P%g%nbumbﬂkﬁ?é‘ﬁréw aB?Ic’é'Rl‘lG‘lng gh 2 Bl gntgat oct
rmnaggma]dutm tTﬁe 2 @ta?g;egxgamwfeuavM@&Bmﬁuﬂndeﬁmehbfcfﬁﬁ] T}T@t
reproaduce at a e O, receLves a rea coO n m e 0S
3. The syst enVsHt %F*Piﬁr 19 gerforms dnifializafion reqpired-for m&@ﬂlﬁ &gfa wrgin, Jl
{ﬁpr gt hri 29 ﬁaﬁngwﬁttg@gﬁeo&mdsmrmbhmz?mm £@h&o §i?uasxﬂbpth)ﬂas,ignant 0

e | SC a uts .an optica na I N 1.\/
eer boam r aieiBeLIY Tobei e Alisay Sampe et fRgm Mgwiskct T AEAMPAL changes
opti cial Si ggaﬂheepﬁcﬁwil gratiodtp nﬁtadtfhﬁ:nmreIviritiing/réﬁ%@luﬁgzuﬂuotanziaﬂsﬂg:mf1 a&ggg
si gnal, sends u aIa m t to the
207 ant sendemiedled it ohiingd BorThaRE stsnalth i st af il et & sesfonnp!
t he servo 50. s@moﬁaaeci%&oﬂﬂﬁmﬂls ﬂ&otﬁ(}ﬁg@@l 'm?]eeldsplam derandhlperther s
ECC error corre te ata. T ervo .50
Comt po o por iRl agf b Serforls B e mps e Srpraisie S g sppwo
AMP 40, and a$0 mdﬁcimtrdﬂathelp&:knpﬁ&a&acreyvmg)bm@ arsérob sign:l €rovotht RFAMPGI0,

fromthe system con I 10. The hos ds ata receiv
fromthe DSP an)f‘ﬁePigh%&?s‘}ec%ssaf#&F m&Hﬂ‘E"r %‘F‘f‘i fﬁﬁel‘f %&Pé&%’f‘f%‘i‘f gF’f
data, the syslmﬁhehﬂﬁWZanndbmamaédiﬁdermem tb Ghef lvst R &Fr chatralling

f the | t t A st f
M L1 ool e RSk SRR b St 1 ™
from the location where the data is recorded.

[44] A stricture of an optical disc on which defects are managed avording to an



[46] The TDVA to recording the tenporary DM includes a DDS/ RVMD area
to record a DDS and RVD, and a DL area to recording a DL. [47] The
DDS i ncludes |ocation information regarding an SA/DL area in with a
repl wenment bl ock, repla:ing a defective blcck when a defect arumin a
data bl cck recorded in a data area, and a DL is recorded, |ccation
I nformation regarding a DDS/ RMD area, |ccation information regarding
where the DL embodimeniche the preseat incemtiomfsais fisitowan t hat can be used to

repl zce ta ingd.he SA/DL ar or. t at e, t.he a,consi st.enc
o0 toEieck witrERgrnedEhniiohtDMAERISodate b opeft APE SRR ¥ o
and write protmbédimedtef nethe pres¢m igpentiecihcluddstal disg.defidifibn Stoetd®DSY t h

is information regardi ng ma i ta,.recprde e disc, includes
R zome_oncy i oRefiiB Akl 88 oD RabTERLARY a3 A e HahfyenioRParts
recor di ng nod@Mahoh ehioch DMilEp restnded ingludes atetmporavadistemavageinent acat a

regardi ng eat ﬁﬁ&gi in Lt Dl f ser .ar LS .I r r.not
for a random?ecor %ﬁﬁgﬁ%PEPO%?Mﬁ%he%%ggﬁg?i3?18\%%? ﬂ&t%%&rsgcord
the DDS and tmendgieent aseadFDM)cd reoordfinabzd-DMI.ar ea or | ead- out area

in a si e receghdi ' i :
0 ST eChh T M AR B
recording | ayBPSdind RMIPhandp3Y. Rivbtarccadingp e al | ccated in a part of

2 data fAa |0 GISnd kBB 536, bRERBRELaGheARSABL SR BhER o

according'to the rntentron o cer-or a user
di sc is initiplemedt Flok, replcing e defectivedlack whinh@flefdtenmursan adata blik a can

be recorded o i -Hggfg | ciil
state of the %fﬁsrg@dvmﬂtaﬁ%{?tagéaé%%f%j?%gg ?%P%dls’ (1)(%1%0 at %ﬂgr%atr%re&{thée |Sslc
only for reprBNURimy loatien infommbtionaegayding wharedbesBLiisTepguddds lomtign iand

the final i zedefh 56 tRY d in%‘%@fa&?&aitaglg thSS AR OLEES: th ﬂggﬁiﬂ@th@%gﬁ?a [5

I]A PCA area Is arranged for t to detect the optinmimrecording
power from antoRgstongy] fg\gsto clask vdicthgr e dise svas oeranadly gigcted whilp being used, and

strategi es angfReoNanihfd &6 P GritiRe t he wite strategies.
[52]FIG 2 is g stnrturaphﬂ:iﬁ)ggrgm c():F| g s%_ngl e recording | ayer disc

arca-di Mflto an TopBAHP elhigh f@ﬁﬂfpﬁ@aﬁﬁflé@l’ﬂmg moragingcslata re@rdedap the disg
Referring to fhbfadesR gné &ﬁ‘ijés%}%wig\éﬁﬁ: state I)ﬁaE@-zBﬂé’%lra%qﬁéﬂgaﬂ%ﬁﬁﬁng

. =7
circunference of the disc, a lead-in area |s fornmed towards the

center of themade;and @ higmap shomanggsadbit wlyeovhether date srearding eech eegerding unit

area and | eadpjidk G¥aQRer area is recorded or not for a random recording mode.
[49] The DDS/RMD area, on which to record the DDS and the RMD, is arranged in a
lead-in area or lead-out area in a single recording layer disc, while the DDS/RMD area

is arranged in a lead-in area, middle area, or lead-out area in a double recording layer

disc. The DDS/RMD area may be allccated in a part of a data area in order to increase
the number of possible updates acording to the intention of a drive producer or a user

when the disc is initialized for the use of a disc.

[50] When no more data can be recorded on the disc, or the user wants to maintain the
current state of the disc without recording additional data and use the disc only for re-
prochxing, the finalization of a disc is performed, and the finalized disc management
information is recorded in the FDMA,

[51] A PCA area is arranged for a test to detect the optimum recording power from
among various recording powers according to write strategies and the variables
awording to the write strategies.

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

embodiment of the present invention.



[54] The lead-in area includes a PCA #0, FDVA #1, FDVA #2, and -

DDS/ RVMD area #0. The data area includes a user area, SMDL area #0,
and SA/DL area #1. The | ead-out area igcludes a PCA #1, FDVA #3, FDVA
#4, and DDS/RVD area #1. [55] FIG 3 is a structural diagramof a
doubl e recording |ayer disc according to an enbodi nent of the present
invention. [56] Referring to FIG 3, a lead-in area, data area #0,
and m ddb3 ar ea Réfereing teelfiGaRgdead-out aree is foeraedtiongrds slyeaoutdr Greumifedercesof

i ddl # #1.. ~and ds . i vel
o ranged i n t M dipieindats rie LAt el Br BE IR G B PRl
| ead-i n ar ea Foimkdtaseen BERat®ut FEMdA2ad-iSaRVD ar ea #0, and FDVA

#1. The ta ar Lhngl.udes.a A/ e [ undl e
il o L2 40" (Thel BEE SR iR w BeARER PR B DS o DB RM B frea
#1. On the ot #@&rTheadat ardarindlindes hayerardaj SAMHeama #0}laed SAGAL 4kl #i reulded
an FDVA #3, DDS/ RMD ar ea , # fa ea #1
el utes an SRR ANES abea FEMONIA ua SPONIAR, Gty DRSTRUID fedie

i ncl ude$5d PCA #IG. FdlektRyraRigirRiviof adewbletecording 155Mlis¢tdrordibBio ahs
shown in FIGS .def occurs in the user area, a

repl rement bl %I(I:l 0‘@@%‘?@6& n ?%e e‘ﬁ‘geélﬁ%e bl ock is recorded in the SA/ DL
area al @5 w t h Refifrongrst FIOn3,arleddhia acef data areTH@, and fmiddimatea#0 ax atrhmged in
defect includ j i aati i i C.CK,
ocati on i nf oPieeRih Mel tH WiiTEA BaEEHIH 6 dAE LSRRG Sf
regardi ng a coassizelyfirengedad hetothef B0jrdinp@ead.lis a structural di agram

f dat S 3 i
“rvent | 581 [oop Chap AR RORE Ruid o hoRIROE LR B0, FOMUCHS, BGESAS I fo,
#0, repl wenrenanddfIeMiA #11 The data prep ingbidenan BAGYkarsaH#0 Bid wser areaet). lhe méddle
bl cck #k+1, . gy @@fhcﬂdegi‘m mdgﬁeﬁgmmggmﬁﬁﬁﬁhgﬁii#?, ﬂﬁf}@c{ # 1G5 the

including information on a I'ncludes’ ation

i nformation. ¢Be)bapdgnsherlayeni.1pthe gliddle area §hinchdes anpfMdef, DRYSSRMDarea
to #k 1 epl azi pg EiARROM ¥ BEORK ST UM RIGRS LY SAPDRGIa #E ohPudtk arca
are |located next to the DL #0. The DL #1 Ich_is a defect |1st

i ncl udi ng i nf &g ilesd-ouberar MichigesrPEA #VEDMIA, DDYRMR sme#hand EDMA
bl ock #1 to #J and regarding replwenent blccics fromthe repl wenent

bl ock #1 to #k, is recorded next to replwenent bl ock #K Repl wenent

bl ccks 138m t he AsspPwa oS b} add, piben a defegtpreupsdp thedisprprepe f Eplacementi cs

from the def egfckiefiadingdderecti¥e bRcK RredoRIA 1B § ANSE. Gfch D1ME WM in0Y | N
the user area, are located next to the DL #113%;[ 63] .In thrs manner, a
afer

defect |ist, immatipnonthedefecti Fejnfermatinn andhadefeetdaciides fostion infersiation g

to an enbodi nﬁ@ﬁrdﬁ{g tﬁé‘@@f&fﬁ% 8latk, il(@é’tﬁﬂtiﬁféﬂnaﬂoi ré@%ﬁg&x_@ ré;ﬂacbﬂ@nt%ﬁi:@'—
area, in which'a repl weinent blcck replazing a defective block is

al so | ccat ed. aﬂﬁiﬁfonfl_%t}ontrﬁé“@égéé?nsFWgFeﬁ?fﬁﬂt he repl wei nent blcck are
| ccat ed59) one FEa ik Astr@Adaliagiarh P42 bLarPS £AML. area axording an embodiment

of to the present invention.

[60] Referring to FIG. 4, the SA/DL area #i includes a DL #0, replacement block #1, ...
replacement bleck #k, DL #1, replacement black #k+1, ... and DL #m.

[61] The DL #0, which is a defect list including information on a defect, includes ini-
tialization information.

[62] Replacement blacks, from the replacement block #1 to #k replacing defective

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



[64] FIG 5 is a detailed strirtural diagramof data of DL #i
illustrated in FIG 4. [65] Referring to FIG 5, a DL # 200 includes
a DL identifier 210, DL update counter g220, the nunber of DL entries
230, DL entry #1 240, and DL entry #2250. [66] The DL identifier 210
refers to an identifier indicating a defect list. That is, an
identifier inclicating a defect list is needed benuse a defect |ist
and a repl wenentm,tgeding defedto amireing inahetisee ared,mralacatol/ okt tanieeDL #1.
azcordi to this embodi nme tion. [.67] .The DL
pdat o Inter 38 Dol Uer it ol BREALe PR sh PetiBeh o3PS,
defect |ist. hbofdingeanambvdiment ofihe presert devetdh, 1ss-emhbdt1mttmISAm1)Irhma, of
entries includ 4

entry #2250, - PECRRRaEFp ST LlEh weleibe R Wk S8 el ERL R Pl of

contents i ncl defed listant] hixsrepBiement bloksaraloeited ih os¢ #ai sdteadofrd SparGte afeal)

FIG 6 det t ] 1

I 11 ust rlzg g |ﬁ %F%eﬁ]’g%%%%djﬁq?tg?a? ?néraafrpl C}Ilﬂaéotf?l‘o{‘”ﬁu%ﬁmgpﬁwgi 300
i ncl ude$6dt at e |Re|f&nn@t0|EiG 3 2ML #ieZ08dn¢lwdes b cidehtifiea 21 @ DL widatervatnteonm
320, d I t at

ot or mat i on a2 Eb nafibBESt DR ERLEPR LD 2 A prt el #3300 75
correspddfdi ng DITheﬂhlrlydenﬁl&weZt[éfe&m tovem itddntifikr indizaing endefent lot. rﬁ!aim,ranSZO
represents | ogaj kg ﬁ{ag{%{léfé)& P%ﬁ?ﬁt{eﬁ J‘Qecﬁlsggfdgfé:ﬂfﬁéga@e{%@ta{ie\%ﬁf ded

on the user area e sec er o

bl ock. The reymlmmmt@ltogﬁhdr@n;amSbﬂ)ll-atbmmdmgmmﬁ&mbepmweqﬁtbe

| ccation info arding a replwenent bl cck recorded on the

SA/ DL ar ea, Eﬁg@é&gﬁ Iftﬁ)g t he physi cal sector nunber of a replzcenent
bl cck. [§4] The T&tt:élleundnfe@uni@nﬁﬂ i rluerhowingshe mphbez pfwpdates of @ defect
i nformation 3%%, having a length of 1 bit, and consecutive defect

I nformati on having a |l ength of 2 bItS [ 74] The replwenent state
i nf or mad$&@n 311 Tﬂnepn@b@mf@lvm&sé’ﬁ%s the tasal mumpbernif eniries inghidedhintthe defect
cccurred in thg user area, is replaced or not. That is, the
informati on represents whet her a defective blcck in the user area is

repl wed[6%nd a r&pPLcawritl 190 ceriDlesaten+ 359, isiap cxjry Inpving igformagion ona
defective bl cgled SE)&%IJS%? B‘iﬁéﬁts ﬁQQdéH ih BRkZ B BaiHes RleGfisndRA% PRY. 6,

exist in the SA area. | 75] consecutive defect 1nformation 312
repr esebf® whet ﬁ&} @p,édg@lg}ﬁtm;mraéd@gram of data of a DL entry #i illustrated in FKG. 5.
[713 Referring to FIG. 6, the DL entry #i 300 includes state information 310, defective

bleck Igcation information 320, and replacement block location information 330.

[72] The state information 310 is state information on a defect represented by a cor-
responding DL entry. The defective block location information 320 represents location
information regarding a defective block recorded on the user area, for example, the
sector number of a defective block. The replacement block location information 330
represents location information regarding a replacement block recorded on the SA/DL

area, for example, the physical sector number of a replacement blcck.

[73] The state information 310 includes replacement state information 311, having a
length of 1 bit, and consecutive defect information 312, having a length of 2 bits.
[74] The replacement state information 311 represents whether a defective bleck, which

has occurred in the user area, is replaced or not. That is, the information represents
whether a defective block in the user area is replaced, and a replacement block exists
in the SA/DL area, or the defective block is not replaced, and a replacement black does
not exist in the SA/DL area.

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



10 consecutive DL entry, which represents consecutive defective

bi ccks, and whether the DL entry is the beginning or the end of the
consecutive DL entry if the DL entry if a consecutive DL entry. [76]
The consecutive defective biopics and consecutive defect list entry
are described hereinafter with reference to BCE. 7 and 8. [77]
Referring to FIG 7, CD through a) refer to units in which a

veri fy-aft er - wmsdcetivgiBL ahtry iwhich rgeredents taecutine defestive hiaoks, aplbehahershe
records user ta u 0.t he.section )...and then.teturns.tq.the f.irst
bart of the sobatl b? reals S Srderind Rk IR nEbETE ok Do g Ry
recorded or acmiedostite DRentagpwned. |f a defective part is detected, the
part is signated as a.defectiv rea., Thus,. a fect #1, v\%ic IS
Phe. der 421 ve  ards Srediuibiy fiodti bl fady I8 enfareifrbet
records the dhdreinaftarovithadferance todl0Rf7emtd 8#1 in the SA/DL area. The
part inwhich t data. r N fect #1 1s recorded againis
cal |l ed yﬁepl We?ﬁ%er'fﬁ B%T.ﬁggié?ﬂ){%u@hﬁéég%%g? Hélkalblp%hrjcatauvse %?yeg%err g‘érﬂgser
data up to thepessohioperrand Thhesvoxdatguapparatue raowels fiser data ppta thesedtine @

ti 01 ta.l
sect1on, O, L BBl RnpGd HOBHASE 1AL Gl UG Bt
desi gnat ed aspmpettf reoirdedr aldefertims sampediiis dedectieppatisdetected;,2he part is
COr 3PN bR oHE Rl LB THEN AL, Wl ISR I 2
i s not det ect dadignated Bhegewtdingappaiatus agaid edoowls thealata recrrdidds thealefeetd Isin
i thi i o, - . ; . 0.
or el 61 e af ¢ B8 SAUSZRA BFk et EL U\l roRe ARRTEN B PEL BB 2
user pushes ais calledatreplaement #r Thens thedeqnyling apperatusderords aseridgiaaa to thet he
i $ . .
recording OPELRkP® i o ARk Ehe it 686 UAin PRI UScHLE Ghfcr

DL #1, including I nformation regar

occurred in tthe dsteds propertyaegorded ogn defeet is prourgal Hia defestive papop detagteds ghe

t he recording ad: ) ﬂﬂﬁ% | i up
to the secti o%é}%%dggrl\%%t enardgégtr#rlzgﬁf%gtkﬂge??%gtcr Ig"r%tﬁlggtﬁat‘ﬂg%ggctﬁ% tr? 0
in order to ctiedrieglieimeencrated. inthe s¢csiop Boedafert #2 arst asplagamest Hearect

has occurred. gdobrafeddSineSh BMECtRE phrt ishol BEEGLER thd RRHGPE!, aldRreHR) HRATRE
as a defect area. In this way, Since a defect #4 and a defect #5,

whi ch are defReiexigriashis saeioe consecutively copurred, consecutive
bl ocks grgy desi GpgdnQeins tf%ﬁfo?ﬁéoﬂﬁiﬂg'@ﬁﬂaﬁén #0 ROré RS dHeP oStk andgai n
records data recorded in the defect #4 and the defect #5 in the SA/ DL

area. Then, tYRilyiagyp & the sectpn @trhen pasesplehes 3w picethugon pr reprding of user
section (c), @sladsipREd mhdFelsrding obdiBtidd & dmpplaed), fe rédRii hi@fhs irdbords

order to check_whether the data is progper recorded or a defect has

|
occurred. |f #Bfdthinghydingdnfgenatiop r ,%@@Ftﬁ#]e#aeﬁ“é@gi%%ré@é}l%ve

consecut i vel ysee66idd@ aF® , aPihe SAVDL Wabi ccks are designated as
def ectiv7eq bl cci¢s.. The recqrdi ng apparatus agaip records data

recordeddln 11 1usiae therreeordingopgration . the recprding deyige roqrdsspsepylata p to the

Ej he s ec: ion Osectitfivt\iy])@(iﬁtﬁ ﬁfehltrétﬁm@@d fthga ifiSst g?a taﬁmedecﬁsﬁ é?ﬁindﬁ&é?% J:I?(é_@k arhgcaer_
oes no exl Sst. en e er atl on. o e recor operati.on | S

predicted, t htiw daia & HPPﬁlyarﬁﬁ’g&EEtoﬁé‘ defectdiag Wﬁﬁﬁz@e?ﬁ%ﬁﬁ RA 18 &etectedl,

i nformation r@gandivisidaiterisa difect e ud thiday,isihck B Aefody#Aland hdefect #0)]
Def ecti ve bl acks cccu rélar;gaﬁi n consecytive | ccations_of the user. areg,

sich as the d¥pelqe def oAV SRRl PTG OpETeaEYedpiocks are dpsignate

consecutive dgfd®edctiveblatkaCRis. re&hﬁn%ﬂév&b af4ih esbidy dath r@6ide@in thb@efect #4
consecuti ve defecti,ve l%hcci c%@ t he def etg];te #4, .and the | ast

def ective bl c¥id thedelprt #gdn the SA/DL areg Thenelhe feopiding apperaies r9opnds Uik date he
consecutive dgf ®ahé setitrl @G lafd thef tet@@s oaxbelfitsy pary of thelk@€on @ in order to check

Ccati ons. of PHABGANEREPEm0oaL FHRAOT §04HE b DA SElect R HEFiint

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

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



[84] Referring to FIG 8, the consecutive defect list entry includes
a start entry and an end entry. Both the start entry and the end
entry have the sane stnrture as the DLyegntry shown in FIG 6. The
start entry contains information regarding the first defect anong
consecutive defects and the end entry contains information regarding
the last 12 defect. [85] The start entry includes state information,
first defecti the defecch6 drﬂdbédaﬁmt#ﬁin]ha’ﬁmnafeeﬂhe&es&bﬁomanb defatﬂv@rpaaf
t he user area, re.the first def ctlv blc ng_t. copsecut i

of ect tve. bl cE e PEadirtlye S5 00 et o R B ehmtion OF BETHpigHSe

I nf or mati on r epEraRantliingredicted cthe ranrdidg dpparatidrdobrda a @i #) énchudidpein-i r st
repl ecement blcck.repl agi n he first defecti cck i s recorded.
The. end ent ry FREHOEEATRERelerS 4 riber, S SRA% B6E. Ve b ock

| ccat i ofi80]Inf or nﬂ)afmnve bhwlessm:ﬂmggn eonsatitd lomatiafs dof e ussearean seh asther e
the | ast defegt )] e the consecutive defecti,v S S
Fecor ded, andat ey sArEndiRREbriE oRORTGEH Bt PBATA PG kS Thé
representing first defedtive blcck of the aﬁééeﬂhveaddaum bloekstitithe defett #epid thertast

bl cck repl amg?qgﬁ hlqrgbiq@%}“gg&%%g&%ye block is recorded. [86] FIG 9 is

an exanpl e of € replecenen ate informati on and consecutive
def ect i[&flor mat |Rmplasdmnmblmks Féplacing thd SijecRkealkefectig Wlakithat coBsecitivedy

201, A A B B e | L1

cor r espondi ngloationshef the$ 411 area. Ascsbkwh ortat SADL afear amplacemediladksidn ot
repl eced, and . ' | ngmé
state infor m{eﬁ%}{%ﬁg&?ést%y&g’qge e eéll'smﬁ% Oggé(rn? teagpﬂ %gfln ﬁlg o the

def ective bl creplating adefort #5blak inniranged 10 thememlpdamm al@gpla:emelylbl@kéﬁ,t
bl ock correspongi:ng, il bi&ﬁ, 1591‘? 4. RSl ﬁe%ﬁ%lb&ﬂ lggltnlaﬁ)cn

330 [88] Bits're esentlng the con ecutlve fect I on are
'00,"01,"' andbloky#7, replaing a defiectad hlickeis danged. Therfustrrmlacgmemblock@mogg

the DL entry fblgfrés'd'léelﬂ% bi&ksare{i HgéuYﬁvech‘?cfe@ﬁ‘;e ﬂl&i& i Yepidce Bt ﬁl&ka

si ngl e defect t entr case, entry may re

def ecti ve bl otk apgl the last r@bp@m’emk r@plaangj%rpwnwelw deﬁecwetm@m lsa re-
repl wenment de@%ﬂieﬂﬂbl&ﬂkﬁhe val ue set as the replxenent state

i nformation n_the case of a defective block with a replwenent, the
DL entry8Has defVélanicprsepitive Refeetivgtbilesks have ornmed igionsAeRtive [srasietenee

bl ock | ocat i ofheightn Bt st 31&kfohﬁlem%aﬁfve aefgaiv%%idcyﬁndﬂéne%ﬁ%@%t
a replecenment, the DL entry only defective | ocat i on

i nf or mat i on. {agés]lwkﬁrquedhs Banowef hefestef th%blmlmﬂqlwd I the joanseqytive

the DL entry 1484R88RERR afsb%eqm@@ﬁ ﬁlSmele ReAiORSSIGHE fidParldRhEMmbt BldckS,
entry. Therefore, as shown in FIG the DL entry has first

def ective bl of¥e tpdheahprrienisie M@fm’(eb&slawaﬂﬁgedda ﬁ@@uﬁa@mv%d@éqt@etbi%
bl ccks, and f ik $dattEinl HR¥BIve ll&ﬁ[b‘ﬁs |'I°11%ﬁ:t1’6r@rh dpRleQtqiiell Brebdid Aifinion

consecutive replmenen bl ccj cs. | f the onsecutiv ef ect
i nf or mati on 3fEging defpctsicpppbeyed '§ PX/“'F %ﬁa‘%ﬁ?oone‘g? figpt defecfive

consecutive dgb&dds al cbﬁs‘eqﬁ% d¥fecthRM®k ah®the Akt 84780 e blciEih mﬁn‘nhﬁ‘tﬁ‘l DL
entry has |ast def ectlve | cck Ioc%iﬂﬁ‘gn information . re ard

=)

consecut i ve deégadmgsletegiscthesame iy applipditq apeplacement Matkagplagng s donsecutive
| ccation i nf odgtedtiveBlotlegar di ng consecuti ve repl acenent bl oc ks
Lg” E\g/ all[ t : gggt f ergfore,%l &ns%guqliw)/la Iaa ecI:tohr;t gIItryt srlllgwggaiflf%n{le?t;og rrggaa} in n 31L,
oonsecutive defective block may include a start entry and an end entry as shown in
FIG. 8.
[84] Referring to FIG. 8, the consecutive defect list entry includes a start entry and an

end entry. Both the start entry and the end entry have the same strocture as the DL
entry shown in FIG. 6. The start entry contains information regarding the first defect
among consecutive defects and the end entry contains information regarding the last



| bit, and the consecutive defect infoodation 312, having the | ength
of 2 bits, is described hereinafter. [92]If the 3 bit conbination is
'000," the DL entry represents a singlg defect list entry about a
single defective block, and the state that the single defective bl cck
has a repl acenent blcck. Therefore, the DL entry has defective bl cck
| ccation informati on and repl acenent Neck | ocation information.
19311 f the 3 tefectconbination is '100; the DL entry represents a
single ect li.St try ab si,nal e defectjve Wgek,, and the state
That thdS: gl o ThesBReblfy M Sud oS SR 08 defn Guiton lopihlin
Ther ef ore, t hephdseinzrayochtim ofeficater area Wwhere khel fasttdefetiverblocknamongrthe but
does not have _repl acenent. bl.cck.l ocation jnafornation Lf the 3
bi ¢ conbi nat | SRRy RS iy fERE td B50NR bk a7
consecuti ve dfsrmation repesenting g loodtion @fi the SA/DLardciobteet the €irdt repddcamemn bhbck
that a defectjve.blcc e ding to.t start . entr jch is the
1 rst “def ect | PP R Tt Ris P Rami ekttt End bty Bhiten 8P o &
repl acenent bfoembktion] test deffartive blotkelo@tiorhforynatiasrepreserting a locati amrofehie wer
regarding the_fjr fegtive.bl ano t he ! ctive
bl ccks, and I%%%??%ﬁqﬁ% %f%%f?%ﬂﬁ%%ﬁgFﬁggg(Pﬁﬁgﬁﬁggﬁggﬁ%ﬁ%%g%gnt
bl ock anbng ceowdead)tnd kstrepliamenthidck Mcattiosnfoepatini repretentng o losation bf ve
defective blo . I i i i f-S ' .
entry repr ese%??%%gg% vgehﬁkrye%fpﬂab](%%%{c@gy\fg& e eﬂé‘?lja%ds?{écgﬁ %kls
about consecutecwdedief ecti ve bl ocks, and that a defective bl ock
corresp ing t Sﬂﬂ i I . f i
from anong the E:F(I)(tr}lts%icsz E;ﬂlg)\{/e_ ée%‘fetgg\?é\ygg%#%g&%% 1@2&%&%@%@8@&%@%@%%%%
Ther ef ore, t himf@mation showmds Flic®at i on ' ani mati on regarding the | ast
def ecti bl ock [ e ' Fighe
i nfor ma‘[[’iﬁgn re é{% gl n %O%Iaéds%?t gg%%%sgﬁggﬁfgg%?ﬁgg%gg%g%%ﬁ l?/gﬂd
npl acement bl ‘dcKghe wplaedmagt sthte informationSil ¥ & "tiet defedtive biscleeriespondigk to f
the 3 bit ConoRgfcttt ik iditn infoRifiatdn D01 Yot kEREEE GRA Spig 1 dBRE: 1BGkEY
e def ect

of a consecutiv ist entry about consecutive defective

bl ecks, and tiighown.dEthe senlapement statecinformatinmidil iy '0f a defieetiverhliock rfor-y |

which is the fe dﬁB%ftS%@é?ec@iw&ﬁ&kﬁ&ﬁﬁ%rﬁ%?ﬂaﬁ&%ﬁ%&?%@dl?yea Te-
defective bl ocks, does not have a replacenent bl ock. Therefore, the

DL entry has Plaemenooktpmespandingtortheeplacampnt bleck lgationjiafermatione3H). eck

from ampgrg the §RIGHIEhYR: HEERGI N R JHFCEIESmaRY ard ARP ‘P10 land VLIS the
| ocation information regarding the |ast replacenment blnk from anong

consecr at i ve ®Bpicakveedefechiméqrmationg Kds .’ thed le enferciefers ot toje masacutve

bl ccks. 14 [ §eflct hibiGhiry b@rtoanshelR st AstleRfrR TR 'ﬂﬁ@aﬁéﬂlﬂiﬁﬂ%ntr%may refer to
illustrating consecutive defect information_ according an enbodil nent

of to the presdefectiveblosk mih a renjeppmentor a dofgctiverblock withoyt 3 geplacemest, | n
whi ch user dagépehding 6 HeVaRle s@ad el réplactBBnt Rfi€mforimation ISfelhsedrga in

whi ch repl wenent blcclcs. and a defect |list are recorded. [99] .
‘Referring to f@@&@!&?k ¥i8 prgplEchent Pméﬂswéekdqfﬁehvsgij%{mnfw st
- def ect, occurfoggatidh élﬁ%oﬁ]&%eﬁfbﬁﬂk | RARh iM0rmBion FANBEE&HS bivEIHRHOS blodke
bl ccks U, n , t he second defe

u, .U, a bei n ive b] ogk, occurred
in the consecWithqrtar %P’F‘S‘Hsﬂe:‘e@%q“gy'oﬁb’.has egfhetive ‘Fl?im&@F‘éEfPW@m“-
bl ocks @8g] U , i the adileditive disFedd thfbiutibh BIZisClHIf @ed DI @ntdy fipteserRE £ sthrt €d

in the consecutive | ocation 17" to 20.°
entry of a consecutive ?lefect list entry. Therefore, as shown in FIG. 8, the DL entry

has first defective block lacation information regarding consecutive defective blocks,
and first replacement block location information regarding consecutive replacement
blocks.

[90] H the consecutive defect information 312 is '10,' the DL entry represents an end
entry of a consecutive defect list entry. Therefore, as shown in FIG. 8, the DL entry
has last defective block location information regarding consecutive defective blocks,



[ 100] Referring to FIG 1013, replwenent bl ocks, whkh repl ace defect
bl ccics oruning in the user area, and a defect |list are shown in the
SA/DL area. [101] A single replwenent pjock ', replacing the single
defective block U, is arranged in the location '55 of the SA/DL
area. Consecutive replzcenent blccks U', ', ', and U, consecutively
repl aci ng the consecutive defective blocks U, , U, and O, are
arranged i n t el lagtnreglicomsntdiock feeatioA/ibdormatoa régacding Sbsecttive riBElacem@nt
defect |ist (ﬂ% which is updated after the fourth consecutive
defect, is recorded at the |location '60: The consecutive defective

bl ocks ©91] U , Evaluanch ¢ adbbihaimbisarien némbxtaménfonbhthmléﬁ.l havirgrthalength of

Lot LS ! S G b hofdl 1 UL B b0

FIG 108B. [1035}scm‘ddxeraumjteto FI G 11A the DL #K 400 includes a DL

430, anid oo edf pPeSipRbRSRHRED. ey bty GRS, Nnlradfs iy,

entry #3460, Eh_ouemmglemﬁtmve taoel, 4oid tbenmty tliasthdt&mgle[dbﬁat]lvél‘bie:km_as a re-
identifier 4101 i.de
counter 420, e%fegptr’]lé%br ?er efﬁL &?nrt'?,bﬁérg dgﬁeRlB'L %%@%&%@Hﬁﬁ&& ATl

nunber of DL @ntacﬁreqlthwlotaﬁbnméorn@bmded as the total nunber of

tri | ud i
ogar i MFE he ot P 3 opibinilion & 196} b9, Bl aBbidenith e deteodt il
entry #1 440, abopt a piggle defseitedles, andphfr gate tat the ainglej defegtinmblpakoes 0@
as consecuti vg, Vg%f @@Eeﬁ@ﬁﬁﬂ&?t TiREefore: %’Fﬁkgfﬁgqﬁg Bé‘f@ctme fek IR AN

i nfornati on, as repl zcenent cation In OI’ mat | on.
[ 106] The DL Wﬂwr#hmeanmmeem@mtglmmwmﬁl% consecutive

defect 1At ent i 83 elOfhintih PoothEbr G ikt at dly 3 TV Of

t he consecutlve defect [ist entries entr 1S the
end entry of Reecaibyesdedast lis entaepicopsecytive défepﬂ'eelﬂocksrr@ati thaga defpetiveiblock

entry #2450 i &rRthdalinkYo iRIBHENRY, Wik 1fskﬁéﬁrsﬂﬁ§e%ﬁ%é M@cka:ﬂtﬁn% i from

anmong the consecutive defective bl ocks shown in n the DL

entry #2450, cpsecuiéve defecrivelpckschans rendprment blmk 1&16@@@‘@&4 the BLreatry bas

bemuse the defggbh Mﬁo&laﬁsif re%aid%grtﬁé’hm ﬂefe(gljve blcek 51%5%@&@ gorﬁ&:utwe
consecutive defect information benuse the ent 450 is th

start entry ofefeqiive blopksednst Ipgtoniafamatipn segaréwgrth rst replacement 'élezkradrecalg

as | ocation l&iﬁa%cﬂ%ér@;?la&fneﬁﬂﬂm@?f pfihy helbekitVe defdfifle bRBks. as
| ccation information the rephcenent bl cck 01 [108] The DL entry #3

460 is &rlentry fr‘@@érb&l%'@b‘[“ﬂ‘éoq‘é@clod@r?éllt‘FWTEII“'E%’R‘S@“@F‘%HH%ﬁg the

consecutive dghaehtiwalcRicER %nﬁjhﬁb@ilt wﬁsdalﬁe défectiVe b16&ks ind @Mt b efédrhR0,
0" is recorded as repl ecene ate | beclléi'the
et th

def ective bl cRIREKFOITEsPPRYPE enty, Wg%rsg@ﬁfaasde@aﬂ fiom gmprgthe

information bemsddsevedeechle lﬂ&ﬂc&yha#a@achﬁeﬁtfbﬁnﬁ Mhefsére Yth®DLIdAGy has
consecutive defect.list .entries. éstdegﬁ?r ecor ded as @acatl on

i nfor mati on ol*AiAR Infmatien (reaingdhe tjve Bleok ageo Pfqutve

i nformation odefédtive bREksMERIEBGLE BE€kmddod k@&hmgmee 1okt regliceetdAct amdelg

he DL entry #54 r f r
the entry CO?ISE%?’[IVCBO a:lersn%ntctﬂ(x:ise x(':elf)un\rllge th%eamesgcgmve aéfegnqr% bll(gl%s

[96] If the 3 bit combination is '110,' the DL entry represents an end entry of a
consecutive defect list entry about consecutive defective blacks, and that a defective
block corresponding to the end entry, which is the last defective black from among the
oonsecutive defective blacks, does not have a replacement block. Therefore, the DL
entry has location information regarding the last defective bleck from among the
consecutive defective blacks, but does not have location information regarding the last
replacement block from among consecutive replacement blocks replacing the

consecutive defective blocks.



[ 110] The DL entry #4470 is the start entry of the consecutive defect
list entries, and the DL entry #5 480 is the end entry of the
consecutive defect list entries. That {6, the DL entry #4470 is an
entry regarding the first defective block O from anong the
consecutive defective blccics showmn in FIG 10A. In the DL entry
#4470, '1' is recorded as replzcenent state information, benuse the
def ect i \[#7]bl cck RIG‘S 4 0AGind 116D larearelferenic® diagiams ks tatirgrbopsecative slefeat inv e

def ect i nfor npfj 4 start entry of
t he consecutive 8e? Qﬁ@i&@#%ﬁ?oﬁ%@%%ﬁ érzg)errﬂé%g%'gl%a as | ccation
i nf or ma9&n of tHi@. U)eﬁfle&us'meubbmkaiillwhﬂhﬂﬁer data is ewonded; dnd FIG. dﬁB\xﬁmnt

et act ve. bl oo DL SEER SRR BRIk B PR

entry ré¥dr di ng Refflerihgitot Figet (s tai singlendefeskiv@bliockdhn beingrthe fitse defentswemued ine
defective bl Oﬁa'é%s&@?é%ahﬁ'onﬁk CCO g@i}l ef%a'ﬁre E&m rIZV [ﬁ%néﬁobeméthe s€cond

recorded as replzcenent state |on because 't ef ect
bl ock 0 i s nodefeatiye blogk, ocaged insthfr @osacaling lecations 1 tec'l2.] Genscaitive defective

i nformation, $ent B atdn Sy g&hggmﬂ%gfehﬁvetth H&g]g[%f]tiﬂ Yhe WnstHfive

consecutive defect 'I'i'sf "entti iS recor ocation
i nformati on olocatipes '#Efedd. ve blcck U. '00' is recorded as

repl zce | oc Rf N :
reBI aci ng the dgegégl'?léle qu}"ﬁ{? 8&3@2&% ex?vgl !? ?g?éfﬁ‘?&% 1B S ga
structural di mghepsentrey, apd agrfery list aneshevinin the L a8, further

| udi f
i ncl udi pgyy Hsor%ﬁ%ﬁr@%%&ﬁﬁnﬁﬁ‘ﬁr&éﬁhgmﬁhg@&& Uébfé@g%%%ﬁénﬁg'ﬁhﬁ{

entries. shown 1 n Bis'sim ar to

shown in FI G. the Josationy 2% pf the §A(DE peearfconsequtiveg reploppsacatibliocks 0adk' db't andilsy
entries 490 ignfddi&Rfy repAGh ﬁ@%nsaﬁﬁeé&éf%vgglﬁs@ [I]-@ agdﬂ'ﬁ'e'éﬁﬁfgegﬁg

as the nunber o COﬂSGCUtIVG defect list entries 490 Benmusé there are

two consecut i 128 legtioas of the SA/Ik arep diom '64' 1015954 defret ligt Dl offka which igugdated

the nunber of ;%L AEaBIH ¥RsaeiRidefdct 3¢ re8dd £ the 1bditidnS6M OB BhReutik® t O
know t he nunb r of consecutive def ect list entries and the nunber of

si ngl e def ect dafective Blogksbdl il and B do metthaye ?PIWW%W@MWH@ hetist he

DL entries. Tiﬂeluawmﬁeaa‘fe&hagb@#ﬂgfsﬁs&nlﬂ'ler ﬁmri es may be
cal cul ated as shown bel ow from the nunb entries and t

nunmber (51‘02&0nse@1ﬁ’|I\}éIEIEFE‘?P“FI@%T@HPF@%%Of?ﬁﬁ]#hﬂﬁsq@mmflogi ngl e

defect figgy ent ReﬁﬁnngtbimsnmbﬁeM#ﬁuoeﬁﬁdmmai)mdesnﬂﬂaeuwm dpafate
consecuti ve defect t en ri eijnglil 16] Beca e t he, consecutjve fect

list entries QPBEE 8‘f° theg 304 eB‘Fi'ter Y pie D eatry 1
entry, the abmoewqa S#S.MQO,EI@Bn 3‘4HOUB!ienﬁ'§L¥Z]47lF%dmﬁéﬁﬁ4y%4Bﬂ t he

DL #K s umrb l.e defe ntries can
be cal CE ed aELGhI@% ?fﬂiﬁ Cf?avéf:fa%ﬁgtwg?ﬁ? ﬁéhfbi@wﬁﬂeso usfes — 1 |
[1 1§} GI\/G1 . é 1 G]}zos p ] 1mﬁirae{dtm #e rﬁmﬁ]gf QBDDprdh@ésaInQﬁ% _ﬂurﬁ)berﬁii(D[J drlrlbﬂt&'% aa?,esi
In , furt I nc I ng,l nformatl o a e nunber o
consecutive d’éf‘a?{befl F‘ss'iheé‘?fglﬂ eﬁ%\f\%mﬂfsmf&‘fé&g’rféﬁbi&%t e information
'0', anglospf or mahe DL energdil did0 6 dnf@u@uégaﬁﬁng)ﬂ]e@mgﬁeﬁfetﬁwbldﬁfnaﬁbwh st
entries havi nﬁGr ?8A.rﬁr£e%L%}lt%E gl 'A,Etf,‘br{é%o%"ed asrepla:ement state information, '00'

as consecutive defect information, '5' as defective block Iocation information, and '55'

as replacement block location information.

[106] The DL entry #2 450 and the DL entry #3 460 comprise consecutive defect list
entries.
[107] The DL entry #2 450 is the start entry of the consecutive defect list entries, and the

DL entry #3 460 is the end entry of the consecutive defect list entries. That is, the DL
entry #2 450 is an entry regarding the first defective black 0 from among the
consecutive defective blocks shown in FIG. 10A. In the DL entry #2 450, '0' is



[119] The DL #k shown in FIG 11Cis simlar to the DL #k shown in
FIG 11B, except that information regarding the nunber of consecutive
defect list entries having replacenentqstate information '0' 500, and
information on the nunber of consecutive defect list entries having
repl acenent state information '1' 510, are further included.
Referring to FIG 11A, the consecutive defect list entry having

repl acenent stembrded asf replaainiennstit® information berswse tite defectied blotk 0 is séplead r y

conpri sed of ' 4 S

of the COI’ISEC@'I[I il\g/gé dc;i%lf;&e%éﬁsleg‘ghq'é’@ﬁﬁ@yﬁggoﬁég%gﬁggg%%%ﬁa grﬁ)&g

i nformati on ' Sartiestrypoithe bobseargver defest Hetentes.t'9 é reomdrdras ddativonisfeondtione
defect list e i i e i.nfar i o) The
consecutive dgﬁ'{g%?éﬁe{;@é @%FPV%%\%?%%%F%%%D gggi é éiﬁF%Flﬁg’?ﬁ%%H'
"1 is 4108Insec UheVid. elefydi3400iisan amtymrygacding thedast defectiDe bk U fromeniing

and DL entry #3480 /66 QLSS Rfo %ir?{?(lc% gﬁnicﬁé‘iﬁg,%giﬁg%gg&ﬁ(fgst st

entries having replacenent state | ntornma
recorded as t reeordedhisaeplafementsaie inforwatiom heesd the defective blsk A isueplgeed .

repl acenent stgt:e..| i 1 irS f 0 t
illustrating éf’} gféé]@{dgém%hg%%eur# dﬁ%@%%%@?éﬁ?&ﬁfﬁogﬁg
enbodi ment of endwentyyrof ¢herronseentive defoet lisf amrigs. R@fieracprded asdodtiq@ infopmatidne
recordi ng app user: jood : Lby 0
Wi ch & ver o G HEeHERMAR 1, 3R 56 3 Rrbion hubhdioR of e PoigetiBicbiepo:
recor dedlGH operkheildnentycit 479 apd theiDleentryc¥5f480dompriserconseentivg defectdist
defect has ccgifged 1202. A controlling unit 1 designates the part in

which a defect narred as a defective area, records again the data
recor ded!ith t he ThedecentydHA784s tha starientgnofshe emsecutive dnfers listieptriey, 7and the

generate a repfigHERaS 486 Rane aﬂ%ﬁb&ﬁlgﬁﬁs@m hagctmgﬂa{u@usnﬁh f€the DL

defective blcck and the repl xene and records the 1nfofnmation

in a menory 190W #4HY8 ipgeemtyitegasding the firstdsfegtivertdock Ddran pmpegithied unt i |

the term nati QRsQhtite RfdcAObIERIhAREMAGEOTDA. $n MeIst &lcRcha 4752211 Wien
recording user data atording to a _user input, or the recordin

: . ) |l ng
operation is WERFArbISEPlasmeRtEale Wiormatien. becapse thedefpaive Plorkl isaoe reataresh
i's predicted i71'ePRERMIOR JnBchtivé B&fed HbFRAHon SRS the DIOEntéy ¥ 470 is the
recordi ng device reads informtion rﬁgard_l ng defects stored in the
menory in opebtat PRHY @Zb%‘?o_nfef?@‘]e qefecr §RtEES- | onisreqgided ah lpcation ddermation
def ects exi st gf |eBeTBctivedIdcRf 00V08ES fedhtdeiasiBfladefd Ak 16@fi & fnformBtion, because
consecutive def egt léﬂ% entry conprising . a start entry correspondi ng

to informati oh P lock walaging the defeetive;blosk Nidges Ry p¥igle Ut i ve def ect s,
and an endj]ent r YhEDLIeAeP S5 A8 ah @ntirfie@hirdBipl tAd akteR fcd 8l odkiTEfrdrd &fnong the

Conesein e SRSy o L 5 53 s o

co ][ls ec UE ive dﬁfx&_ﬂéd &rreﬁmﬁfneﬂj seatéimlfcﬁﬁahﬁo@ lbgci-aﬁ@nhé @dtedtive Hlcdk Bis not replaced
Intornati on s . N etner a r.e ne OCK €eXI SLS n eac .
entry in operafw&f%%”ﬁ?ﬁ?t"fgg&g‘é P‘a"t”’é‘(?“é?_e"‘}“ée &émmgnﬁbﬁ%me
gA/ DL gr Sa ibnexﬁmﬁhgto'f Jﬂi& oaxbi?se&t_ivé l&ﬁ&}t éﬁf@u@léssm Cbﬁl‘fe@ﬁdedlmdﬂlﬁzﬁﬁﬁ&ﬁﬁ)bl riioRod
escri peda anboy, al S r .lzed.,as a conputer rea e .coge
stored on a coriBnoareeRimbl . OF d froristas reelRsmenrationiRmmaton baaus) o
recordi ng medi tepla:dindny Bleck @placikg te defeftivedt@k didogs matdkist. on whi ch

O R o SRl datiamar DL soritd s FEE hB apea 2" ©
L R P L B Ll B L e
(oo g o TR ok stour L F. 178 oy G thedor. 1B ¥ty SR M eRont
T Kb o e T Al ], efring fo
e oo ad” ol 3 7 isaeT RS EARbErE ke os Biret it irtiks TOD B

there are two consecutive defect list entries.

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



[127] The present invention is applicable to an optical recording
medi um recording/re- prodiring apparatus and recording/reproducing
met hod for defect nmanagenent. 18 C aiggp What is clained is:
1. An optical recording nediumconprising: a user data area; and
a predeterm ned area in which a replacenent block to replace a
defective block located in the user data area, and information
regardi ng a defloow thenurebgyof dinsgrutice deffiect Hgfeeties wed the awkiberaf gingle defect
recorded, . . ek el Ny ' romd i r.din he. def ect.
conpri ses conS&é& ﬂﬁe\sl\éw%i&eﬁé‘%# tlh‘l%éqome% re %icléée?]ggﬁgéﬁlﬁgr% e?‘ 161119;: Of single
i nf or mat i on r defactdisnentritsmeytts chlodatte ds showabebechndm ve rduebat ofddk entfied he
gier Qata ar eﬁndtthen berofc&n@gmii"?en%%:cﬁi%t\é%md?.f ect !'St entries

nprises a start entry corresponding to rnformation regarding a
first ddiEdti ve Theaninbanfsipgteafetort list entiens ke niumbehef o ateiesrt 2 x ¢he

| ocati ons, angurgﬁ%ggg)g%&ﬁgyet%g&éggt%g ding to information regarding a

D

| ast defectiv ctive blocks in the consecutive
| ocati okl6]land Because the conshautive flefectdist antrias arparodiprised dfa pdafof e staftentriner

TSt entri co. 24 dnUndf 3R oo et B ok, “OTRC VP o P ar
entry i hdtliddes IFgocaxmie, 'rimﬂlo!DIa#Kdmwreigd?i@i H@, theawfrnbesaef sihgledeféoy st
P'egf ‘;C i ﬁ;dt Lg&ﬁ%sgctgn gg.;zg%gallé%dea@gt}?% @%ﬁﬁéﬁ 'offinfle ﬁ@i@bt"ﬁl&?éﬁﬂés‘%%ﬁl A
18] FIG. 11C is a structural diagram of data of a DL #k illustrated in FIG. 11B, further
including information regarding the number of consecutive defect list entries having
replacement state information '0", and information regarding the number of consecutive
defect list entries having replacement state information '1}

[119] The DL #k shown in FIG. 11C is similar to the DL #k shown in FIG. 11B, except
that information regarding the number of consecutive defect list entries having re-
placement state information '0' 500, and information on the number of consecutive
defect list entries having replacement state information '1' 510, are further included.
Referring to FIG. 11A, the consecutive defect list enfry having replacement state in-
formation '0' is a consecutive defect list entry comprised of DL entry #2 450 and DL
entry #3 460. Because the number of the consecutive defect list entries having re-
placement state information '0' is one, '1' is reoorded as the number of consecutive
defect list entries having replacement state information '0’ 500. The consecutive defect
list entry having replacement state information '1' is a consecutive defect list entry
comprised of DL entry #4 470 and DL entry #5 480. Because the number of the
consecutive defect list entries having replacement state information '1' is one, '1' is
recorded as the number of consecutive defect list entries having replacement state in-
formation '’ 510.

[120] FIG. 12 1s a flow chart illustrating a defect management method of a disc
awording to and embodiment of the present invention.

[121] Referring to FIG. 12, the recording apparatus records user data in a data area by a
unit in which a verify-after-write operation is performed 1201. Next, data recorded in
operation 1201 is verified to find a part in which a defect has oocurred 1202. A
controlling unit 1 designates the part in which a defect occurred as a defective area,

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



3. The mediumof claim1l, wherein the end entry includes |ocation

i nformati on regarding the | ast defective block, and | ocation

I nformati on regarding a replacenent bl gck replacing the | ast
defective bl ock. 4. The mediumof claim1, wherein the
consecutive defect list entries conprise state information conprising
repl acenent state information representi ng whether the defective

bl ock i s repl gerehte areplaconent engt.i peperates mfarmafibregendingrthe dafeative hiotlngnd
whet her the d | ' ' ' .

5. A def oot nuRdibURe REK inf ool MRARHEL Rl Sl LU T g
repr oduce dat &2@rthfouglnl 203 asprapeated vrdid redémmnatiodiofi the redordingypperation $s
conpri si ng: redicted a controlling unit which assigns to the nedi um
a predeterm nBd area, in which a replacenent block, which replaces a
def ect i WE22b| ock When meprding usee data apording $ez usta inpul pethe recovdlingrdperatian ison

regardi ng the [ : ﬁgg . . LGh: e
I nformati on rg)gl?rlﬁﬁaﬁ{ %{egeﬁ?lé@‘?{,jﬂf [ cﬁ)rglgﬁﬁf) ?ﬁsltéosnwg f}e?g%ﬁ? '%Igéﬁao?ect
list entries &M thegonitdlling ung 1 offtln reeardiog dedegaeadis ifortedtion regatdingdatefts
in consecutivg kgq@f]{e%b}n i&(g,%réﬁﬁﬁﬁzéhata area, wherein the
consecutive defect [ist entries conprise a start entry corresponding
to i nfolkédli on Héufermating regarding eonskeniive defestyexistyamong iy inéfrmetion/en the
bl ocks in the t.] &AL : '

rea@ QR obfrs ?db%@t‘ie st ﬁfgeéfglpggclgg Q%&%n&%fr%é@%@ﬂg’w

to information regarding a | ast - anong t (irve
bl ocks in t heindématienagpdingsbafivsbdaiect ghthe camgecutive defects, andhan end entry cor-

i nformation rﬁ%iﬂd&ohﬁ@n%%ﬁfégafdﬁétﬁ@fas%ﬁ&%ﬂisz efa%@cd,oidﬁaélbﬂ?s also

regarding a n r of the consecutive defect | entries. ]
6. The appar ag¥nsrasd by ipeluding coppecptyedefost infermation phovdng whethesardefostis @

the start entghsdcifvetibidtbor @ﬁf’ég# @dtedt rQrEfck RBnt SRS FOrRGti bl o lvidSt

defective block and | ocation ormation regarding a_ repl acenent
bl ock repl aci WBethere replacemepidierkiexists ip pagh PL entry in operationzl 206 e

appar at y49f ¢l FihBgenerMBEDEIifrebdiBediaMd PADIHed RidpedfBiLIAI7es the end
entry including location information regardl ng the | ast defective

bl ock ahktP ocat i8R dishdsiertaRsnaaerpeny method Jeseripedabove s alsp bg galized as a
‘repl aci ng t hecdnisuter dQSKIE bode sidkddCdh a computer-readable recording medium. The

computer readable recording medium includes all kinds of recording media on which
computer readable data are stored. Examples of the computer readable recording
medium include a ROM, a RAM, a CD-ROM, a stereo tape, a floppy disc, and an
optical date recording device. The computer readable recording medium may also be a
carrier wave (for example, transmission over the Internet) In the computer readable
recording media, which are distributed to computer systems connected by network,
code that a computer can read by a distribution method can be stored and executed. A
function program, code, and code segments for realizing the disc defect management
method can be easily inferred by programmers of the technological field to which the
present invention belongs.

[126] Although a few embodiments of the present invention have been shown and
described, it would be appredated by those skilled in the art that changes may be made
in these embodiments without departing from the principles and spirit of the invention,
the scope of which is defined in the claims and their equivalents.

Industrial Applicability

[127] The present invention is applicable to an optical recording medium, recording/re-

producing apparatus and recording/reproducing method for defect management.



8. A defect nmanagenment nethod to record and/or reproduce data on/from
an optical recording nmedium the nmethod conpri sing:

assigning to the nedium a predeterninig area, in which a repl acenent
bl ock, which replaces a defective blo having a defect in a user
data area, and information regarding.the defect are recorded; and
recording the information regarding efect, which conprises
consecutive defect list entries corresponding to information

r egar di nyhadésfoainnest is:ocat ed i n consecutive | ocations of the user data
ar ea, wherein the consecutive defect |list entries conprise
a start entr orrespondi n nformation regarding a first

def ective bl gcﬁ arrgﬂ tggkrg%{qtqgéneg,u&q?@pfwgt he consecutive | ocations,
and an end entawmb@%?@gpémﬂing to information regarding a | ast

def ective bl O%pradgﬂé’i@lnbﬁﬁreéiﬁ\f\ﬂﬁtﬂql d’r@plb&eﬁﬁkﬁaldcﬂ td @ﬁa&@@é‘?&ﬂ\ﬁe‘ Bléek located in

| ocatio re t further
conpr i SSE |%efr(§'ra AR énécgrp Ion re i ’nL?n%g?fECt C%Er?'usgo% tgi*ﬂﬁ ?‘?;Fé& eF Rt are
| i st ent'pgoeded; 9. The apparatus of claim8, further

conpri sing gengteddin bg ihfoenaBbrafdgar@ng e dETedt Wdinpiked Q,Sr%teélﬁi?e Gere&r IR bAvRA
regar di Q:grrés}ﬂ‘c?nof r1g t§ %fo%gugr? f g¥§|n$ !1 clfs I%%dll coﬁ%ec& lflleourg r data area,
regardi ng a replracenme aC|n th °r's ive bl GEr!

10. The apparé %§°ft§F°U8Yeaiiﬁrﬁ°8 'lstf&w '?ﬁé?mﬁ,'@ﬁ’i)ﬁlsﬁﬂr@trgéﬁf@sﬁ?ﬂdﬁg te Hdormgigpn
entry i nedauthigng filsbasédtienblodkf aamatdefottive @@akstih nige ddnseclidstioddasre Caridva end

bl ock aréﬂtr)lr %@Eﬂoﬁ&nd {3 HSrH‘EEdnqggiaﬂﬁr%ag Igétralgfe@tlvé BB&I@%@J@@& c%lfegﬁ\}é blocks in the

f;
r epl aci e'ec Ive
nanagenéﬁ?m&ﬂ&%P&Wﬁﬁ‘ﬁy record and/ or reproduce data on/from an
opti cal recor dhengiomeaion mmgarding thepqeech fudiser comprises infognation regarding a @umber of
pi ckup uym dondcRuME bbBetiifigndat @ on the nmediumor read the data fromthe
optical recording nmediumwhich conprises a predeterm ned area
conprising a replacenment bl ock, which replaces a defective bl ock
havi ng a defed i nTee medikmdeft deimr tavhegaind thenftart wailyi onludesglacatipm dnfarinetion

def ect; ré’g}hﬁhmg the first defectveRidk IRk IdcHtbn Wbrinalidd rEQRttiNGOd rebB&ement block replacing
WW|t|ng ‘ﬁaqg nHt to read the infornation regardi ng the defect,
ede

from the pr %W%1ned area in the optical recording nmedium

3 The medium of claim 1, wherein the end eniry includes location information
regarding the last defective block, and location information regarding a replacement block replacing
the last defective block.

4, The medium of claim 1, wherein the consecutive defect list entries comprise state
information comprising replacement state information representing whether the defective block is
replaced, and consecutive defect information representing whether the defective block Is a

consecutive defective block,

5. A defect management apparatus for an apparatus to record and/or reproduce data
on/from an optical recording medium, the apparatus comprising:

a controlling unit which assigns to the medium a predetermined area, in which a
replacement block, which replaces a defective block having a defect in a user data area, and
information regarding the defect are recorded; and

which records the information regarding the defect, which comprises consecutive defect list
entries corresponding to information regarding defects located in consecutive locations of the user
data area,

wherein the consecutive defect list entries comprise a start entry corresponding fo
information regarding a first defective block among defective blocks in the consecutive locations, and
an end entry corresponding to information regarding a last defective block among the defective blocks
In the consecutive locations, and



20 wherein the information regarding the defect conprises
consecutive defect list entries corresponding to information

regardi ng defects |located in consecutige | ocati ons of the user data
ar ea, t he consecutive def ect1 list entries conprises a start
entry 'correspondi_r; to information regarding a first defective bl ock
anong def ect i vB® %@R‘é"”irﬁgaﬂ‘f@ 8% AR I GreromBEses i eation fegasinges Burekef Py
cor r espadhelcongedutivel defeotriintenirien regardi ng a | ast defective bl ock anong
t he defective blocks in the consecutive |ocations, and t he
information re ardiTng t he deffe t further corrcr))ri @es i_.nformation
regarding a nuftber 'OF PREAOAERIN T WEG0r e £OTPlne Whfi 95ngrates fhe plart entry
met hod fiodludirgdecstiondinfagnatiernt rag4rdiogniha firsbefécted bloak@od Wiatign mbatination rédaeting a

net hod crepBderhtMibck replacing the first RAGIEBI0LNT Or mat i on regarding a defect,
froma predeterm ned area which conprises a replacenent bl ock, which

repl aces a defective block having a defect in a user data area, and
the informati oh redée dprajetehel deimeltwherein the controllipgh @pib penetates the end entry

i nf or matihdudingeetatich iNBmizben deir@hd the RRPI GBS RN SARE Ibtatve iRharh rddaging a
entries rS@chan%Pt%éb%k ;Lg]agiogtkln{agtrag}%gtgvogl regardi ng defects located I n
e I'oNns of° th dar

consecut oca 0 e user 4 area, t he
consecutive defect list entries conprises a start entry corresponding
to i nformati ons.regeeéi mghagenhdnt siethde fte Gédortiearalop Gpradtiod Gatl efr@ehd ¥@ optical

bl ocks ir@cc‘ﬁnﬁmﬁgﬁﬁe\(@dkﬁﬁﬁ% ns, and an end entry correspondi ng

to informat regarding a | ast defective block anong the defective
bl ocks in the THAYRLIR MGemeBEREL| R5PfSIeMAARY area, in which gRepiaspiert ok, which
i nf or matregsves egiafeckiva dlothieavihe faetetect inl btubeTdataomea; bsdigfornndtion RBAHBA the defect
regar di nge RcoHEPSEs of the consecutive defect list entries.
recording the information regarding the defect, which comprises consecutive defect list
entries corresponding to information regarding defects located in consecutive locations of the user
data area,
wherein the consecutive defect list entries comprise a start entry comresponding to
information regarding a first defective block among defective blocks in the consecutive locations, and
an end entry corresponding to information regarding a last defective block among the defective blocks
in the consecutive locations, and |
the information regarding the defect further comprises information regarding a number of
the consecutive defect list entries .

9. The apparatus of claim 8, further comprising generating the start entry including
location information regarding the first defective block and location information regarding a
replacement block replacing the first defective block.

10. The apparatus of claim 8, further comprising generating the end entry including
location information regarding the last defective block and location information regarding a

replacement block replacing the last defective block.

11, A defect management apparatus to record andfor reproduce data onffrom an optical
recording medium, the apparatus comprising:

a pickup unit to write the data on the medium or read the data from the optical recording
medium which comprises a predetermined area comprising a replacement block, which replaces a
defective block having a defect in a user data area, and information regarding the defect; and

a controlling unit to control the writing/reading unit to read the information regarding the

defect, from the predetermined area in the optical recording medium,
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wherein the information regarding the defect comprises consecutive defect list entries
corresponding to information regarding defects located in consecutive locations of the user data area,

the consecutive defect list entries comprises a start entry corresponding to information
regarding a first defective block among defective blocks in the consecutive locations, and an end
entry corresponding to information regarding a last defective block among the defective blocks in the
consecutive locations, and

the information regarding the defect further comprises information regarding a number of

the consecutive defect list entries.

12. A method for repreducing data from an optical recording medium, the method
comprising:

reading information regarding a defect, from a predetermined area which comprises a
replacement block, which replaces a defective block having a defect in a user data area, and the
information regarding the defect,

wherein the information regarding the defect comprises consecutive defect list entries
corresponding to information regarding defects located in caonsecutive locations of the user data area,

the consecutive defect list entries comprises a start entry corresponding to information
regarding a first defective block among defective blocks in the consecutive locations, and an end
entry corresponding to information regarding a last defective block among the defective blocks in the
consecutive locations, and

wherein the information regarding the defect further comprises information regarding a

number of the consecutive defect list entries.



