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- prodw ng apparatus and
recordi ng/ reproduci ng nethod for defett management. 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 rec%zﬂ. pﬁ#ﬁne defective block to a new
portion of the user data area di sc defect nanagenent is

performed using a |inear replnmenent nethod or a slipping replacenent
met hod. | n tOBRTEChAELRECORDINGMMERIEUM AND RECARIIING/h a spare

area havi ng ppPRehPATCIN AFRAR APPSO repl acenent net hod, a
defective area is slipped and a next non-defective area is used. In

the linear replmenent method, a blcck of a user data area in which a
defect acurs is called a defecti vefegj"gigg felgep! nenent bl cck for
replaing a defective blcck is recor In a sSpare_area in a

pr edet er iilned paFhe pegsendinyention peiases igan QpticbBOordiRg BRUED  PPEINETECK and
the repl mement, Qh@fkep dratﬁ»'sandké&r&hy&btoa&néﬂrem%@mia&w@mhigemmcatl ons
of the defective b oc and the re I%rrent bl c is presented in a
defect list. [3] Generally, when %a data recorded on a

di sc, th@z]host dlﬂkﬁddﬁcﬂﬂsnaged)mgis@@Mdcﬁoﬁ:ﬁﬁenmhng foe dataitoss cawseld by aler s a

hard disc drive_ta read t he d Then Seaf.ghes
for a physi cal &Efd?@gss g%af?rgaspon dr g’ %ef%c ‘?eq?%k’ﬁ’gq*rﬁﬁﬁg%gs{% and erﬁeads
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physi cal addr g55, ehfental Moﬁﬁéﬂ'u‘!ﬁa?h&%&e %ﬁ@nt'xﬂéﬂbb@r £aipPing reﬁla:ement

corresponding to yS|caI ress ard, disc dri as to
find a repl rrerﬁﬁﬁl!"dbllné@ﬁe ?ﬁﬁ?dsr*’éjﬁfcﬁ'&‘@&rqﬁﬁ%‘eﬂﬁ With 3 $ags a2 av%'éor ef ore,
a defect |ist deRets llﬁlﬁﬁ sﬁﬁﬁr@ﬁ'&pl&bﬁént msthéd, @ defeciae hireis stipped amitarmegtsnon-

tivel ks.
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managenent of a space list 1S req 0gred or t
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of a use I’[ ]d ata a&enera]ly, when a host reads data recorded on a dis 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 comesponding to the logical address and reads the
data recorded on the disc in a location corresponding to the physical address. If a

defective block oxurs in the data commesponding to the physical address, the hard disc
drive has to find a replacement block that replaced the defective block. Therefore, a
defect list includes defect List entries, each of the entries respectively containing in-
formation on each of the defective blocks. That is, a defect list entry is generated for
exch 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 managerment of information on defective blocks is required, espedally for

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



2 Technical Solution [5] The present invention provides an optical

di sc on which defects are managed, and a defect managenent apparatus
and net hod, which effectively nmanage a spae required for a defect
list for nmanaging defects in a disc, and a conput er -readabl e opti cal
disc storing a conputer programto control an apparatus to perform

t he defect managenent nethod. Advantageous Effects [6] According to
the prﬁsentdinvention% on an ogtifga"mgﬁcsgmﬁgﬁich def ect managenent
is performed, a spxe for recording defect |ists for defect nagenent
can be efflectiveThe m%gwnaﬁarowﬁ@grs@ optjal disfi PP WB“H&@%FtSsaE‘a‘E@‘ag'gna’%é

gf fecti Ve:c Y NeRRsekknadenftldbpdt @ in® fnelBbd Whidl ffdch}elf-infhagd a spaceaeduired k
lagram or a

ata recordi ng/ repraoduing device acordi ng. to_an .
embodi ment of (}?l}?éie'-j‘ﬁ@&é%{ mnggfi%g%s mﬁgisc’ ﬁ?‘% mﬁlp‘lltgr'rga‘%pre ! nuﬂ?a 5¢
di agram of a sitdiigg &cgaes piogrgm tawetrol e sppaatue tadierfgrmt the defect mbwgementt  of
t he present in%ﬁption. [9] FIG 3 is a structural diagramof a double
recordi ng | ay I'sc according to an enbodi nent of the present
invention. [10] FIG 4 is a stncAdvantagrons EHeels data of a SAIDL area

acordi ng0 an e&%&ﬂ bR the REsehtifveMioRSE Hn opfiXIRIK: lof Which defdd Infmagbmén®

din
detailed Stnrtural diagramof data o I JdJlustr '
is performed, a? space for reoordti‘ng detrect%ts or defect n;saglag%rtngrgt c;.aneFe!f-G 4

fectively managed and thus, the entire disc space n be effectively managed.
Description of Drawings

7 FIG. 1 is a block diagram of a data recording/reproducing device awording to an
embodiment of the present invention.

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

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

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

[11] FIG. 5 is a detailed stnctural 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 bleck avording

an embodiment of to the present invention.

[14] FIG. 8 is a reference diagram illustrating a consecutive defect list arording 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 black having no replacement avording
to an embodiment of the present invention.

[17] FIG. 11A is a structural diagram of data of a DL #k illustrated in FIG. 10B.

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

[19] FIG. 11C is a strctural 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 bhcck according an enbodi nent of

to the present invention. [14] FIG 8 is a reference diagram

illustrating a consecutive defect |list acording to an enbodi nent of

the present invention. [15] FIG 9 is a diagramillustrating an
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di sc on which ects area are nage
t he present ilistentry that includes information regarding defects located in consecutive locations

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

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 block.

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

[25] The information on the defect may include information regarding a number of the

consecutive defect list entries.

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



Best Mbde [21] According to an aspect of the present invention, an
optical recording nmediumon which defects are managed incl udes a

repl wenment bl ock replacing a defective,blcck located in a user data
area and an SA/DL area in which |nforrrat|on regardi ng the defect is
recorded. The information regarding the defect includes a consecutive
defect list entry that includes information regarding defects | ocated
in cons¢ajtive |ITheaifomdionredabiingihe deféetdayofutther indizde infvemativunsegaidiny &
defect list entr co ri sta nt.r rres di t
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bl cck repl aciﬁij’w? &?ﬁtﬁgg #ﬁcg*vgbpq‘:@g"r?fﬁe@% 24] The end entry may

i ncl ude[32cat i omamdmg tmanocher aspgetrodl thegpréshanst mmuOMehapparMes tol moded/ and
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t he nunber of v ' ;

subtrxting a resu %%dnpr?gﬂﬁ&?ﬁ# rdgrﬁ%t g&{ﬁfjﬁg’ S&flﬂrgfé%%%mﬁ%%[‘éﬁng%ﬂ
entries. [28]tofherd ﬂubmfnanatmn regagtimgithn geﬁttewuneli gum:ﬁseg/wmwhthmie&ct list
defect list entr r

defective bl O%XSI(% g%%’o%%hgg)f%f&n%ﬁ(g{]}e ega ng t e%@%@%ﬁg%ﬁmmns
bl ack, and st efttbe hsek dutrrarcon theeBysilli avep.t he defect. [29] The state
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the.det 6501 ve b SERAHER LERLTEORERE o gl il LOR e eRaaDe
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SA/DL area, in which a replacement block to replace a defective bleck in a user data

D
. )
Es

area, and information regarding a 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.

[34] Aoording 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 black 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 acompanying drawings, wherein like

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



4 [30] The information regarding the defect may further include

i nformation regardi ng a nunber of consecutive defect list entries
having repl acenent state information sgowi ng that the defective blcck
is replaced. [311The information regarding the defect may further

i nclude information regarding a nunber of consecutive defect |ist
entries having replmement state informati on show ng that the
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t hroughout. The enbodi nents are
d temporary defect information stored in the memory, provides the information to the

writingfreading unit 2, and causes the information to be recorded on the disc.

[41] The controlling unit 1 comprises a system controller 10, a host I/F 20, a digital
signal processor (DSP) 30, RFAMP 40, and a servo 50. During the recording
operation, the host I/F 20 receives a predetermined write command from the bost 3 (in
this embodiment, a computer) and transmits the write command to a system contyoller
10. The system controller 10 controls the DSP 30 and the servo 50 in order to perform
the recording operation in the write command received from the host I/FF 20. The DSP
30 adds additional data, suwh as a parity, to the data to be recorded which is received
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 block in a



5 described below to explain the present invention by referring to
the figures. [36] FIG 1 is a blcck diagramof a data

recordi ng/ reproduci ng device a:cordinggto an enbodi ment of the
present invention. [37] Referring to FIG 1, the data

recordi ng/ reprodi cing device includes a witing/ reading unit 2 and a
controlling unit 1. [38] The witing/reading unit 2 conprises a
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10, a host I/F 2 ital signal prccessor (DSP) 30, RFAMP 40, and
a servo 50. DIOFDAEPD H@“ﬂ%w}l@hw@ dsfest @@u%@%@omgﬂgqlarﬁe@@t aed 66 es

a predeternmi nﬁﬂ:eﬁfehis%at@ﬁﬂ%&@loﬁ rsﬁmvﬁmg%h%&t there(id Qre?fbbe’in&'ﬂbﬁ@ﬂ oYt The
conputer) and transmts the wite conmand to a system controller 10.

The syst em codgfecmaapgement gt lr]ogeé‘e‘taF‘Féa@EPﬂslGdl&Eémbﬁé)Is &P 50 in

order t agerfOrm)Eé@eodi@ec&muﬁgmm@aﬂe@avésmémmﬁfm&a fFoRITNBRBSst 3. The
receive romthe host |/F 20. The DSP 30 adds additional data,_ stch

as a parity, véterrengeles 1P pebamsdpigalirationieanrsdfor Eprdyang. The mriting

host 1/F 20 If@a&hgaﬁnﬁgrcﬁ&w@ﬁ.&er@adrﬁo%&mﬁscmﬁa@ﬁtgﬁtsacgptmcs hng,
generates an ECC block, wth_ is an error correctlng

(0]
modul at es t heORREEGPLIOREIYRE 4 lasgr bramfetleston TFam s ﬁﬁe ﬁEW&B changes
changes data @ybpitht @chafl 6@pu tfeﬁﬁfroﬁﬂﬁe%tlh@i'&dﬂéuﬁitgﬂﬂtb%n RHggnal, sends

witing/reading . unit 2 recor RE signals m fromthe RF
AWP 40 on the‘fn ‘Eéteédat?ﬁBtag’ég\%FS EFélrg@ t?&@dﬁ%?aﬂ@ aB‘iEEFé‘ %aﬁﬁﬁb%?"tngaﬁ
fro tm th /e Syz t @ aﬂiain@a k6 thORBRGENSIE6 MRZ8RLIS0| 'Bhd DSP B Bkbigiubitestthe

witing/rea i ng

dlﬁatecti data and performs ECC error correction on the demodulated data. The servo
50 servo controls the pickup after receiving both a servo signal from the RF AMP 40,
and an order that is necessary to control a servo received from the system controller

10. The host I/F 20 sends data received from the DSP 30 to the host 3. For controlling
the reproduction of data, the system controller 10 controls the servo 50 to read data
from the location where the data is recorded.

[44] A structure of an optical disc on which defects are managed acording to an



[42] The systemcontroller 10 includes a defect nmanagenent unit 11
and a nenory unit 12 in order to nmanage defects. The defect
managenment unit |1 reads tenporary defect information stored in the
menory unit 12, collects the tenporary defect information, and then
generates a defect list according to the present invention. That is,
when the defect managenment unit 11 finds information on consecutive
def ective bl ogifsodiiemgf thegresemdnwafiecis as Afllowant i on, the defect
rranage unit ener at es ive fect list entry..
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of the eight mauesgemaﬂum(ﬂ%ﬂommfdlﬁnakmd%s a spvve required to

store t entrl d.. The def
generat EB1a 0y | S50 PR To SRTE nelB edRnaiy FRLRGET BB b o iRt
showi ng V\/net hBDSandM,tanﬂst]}memmdmgaM a si ngul ar def ect, and

| t at . t
PR >t o Sk PR AR T S Rk PSRyl £
Koh a DL ent rplacefndBf bldok, mpbun@la\éefdalva blot:lhwhbma defé'clléo@@ in 2daa blesk a

d d
read command [rom{Re dg&sa}ea, ?%dT{hg%E&Cﬁl%Iﬁ)‘?Ead?rﬁ&tuBﬂhhﬁ%na}ﬂuP Icﬁgﬂ? DDS/

|n|t|aI|zat|onreqU|re for runit 2
projects a | aBMD ﬁeamnanfoneatmnsegaﬂdlnawbel@mhqﬂ%ss lawrdﬂm locatibn sngnal

obtained by r RSk

AMP 40 changefs%?fl%ﬂed g%%tl Sl é%a uteq%'%atqg&i&f rom ‘Lé%t?w&t#%% ng

unit 2 into awnRsteMygfhelto clmhaélemmhe dise svaslnermally eigrtad svhile being nsedRmd
signal to the AR Qctﬁﬂnaﬁ%g%q_%te%?%ﬁﬁ ontrol signal obtained from

the RE signal to tﬁe servo denodul ates the nodul at ed
dat a ant#gler f or fbe RO evlhigyis infprmation sparsting menagingsieta reoeded @athe dithe

servo 50 ser Vﬁcl‘&ﬁ&tﬁ %1% énﬂfes Qh&vhHQ ﬂi%fsia%‘é oi’r AGER-Ybitfin Q‘%Engheﬁuﬁ%&ﬁf?hn

signal fromthe and an-order that is necess to control

a servo recei weé, ﬁwbﬁblﬂm@ shpsiingasadtit vabie) vhethpg dat?rﬁ%aﬂéiﬂeaq’h recrding 8RS
data recei VedblEJkCHf‘atlﬁ& a%%'?s AldorliB &l Pdi‘%trat?donf ebor&iff gt i Ng the

reprodtction of data, the systemcontroller 10 contfols the servo 50

to read¥ta fr&hﬁ%%ﬂ%ow@r@t?ﬁ@rééh@%aﬁé%r% is ppypnged in a
structure of RAYJAPIELEH lelSE afeh iVDiifkle ARbRGINag: a&nﬂs%mmgréao

an 7 enbodi nent of the present invention_ s as foI | ows. [45] .Disc
managenent i nEarARgeddha feefy arew arifdle arearordend-Qub prea i 2 deuble raeonding lyeran

enmbodi ment  of 4ikQ ThE ODREE dred AP BE mﬂatemla Df @ et Sfead bidet folifdtease
structure (DDS), recordl n nagerrent data (RVMD), and .a def ect |ist

(DL) A disc nidnayehes pass afdipg te.the anqog of 8 dHYHRQACRLTFHSET o

tenporary di Sﬁhéﬂﬂéﬂﬁmﬂhnaﬁﬁﬁférm&adisecord tenporary DM when
the disc_ is recQrded, and_a finalized. di managenent area (FDVA). to
record hqlal i ze¥hER/MO mMorsataria by Figprded, o @Fsﬁ’i(ﬁ G Y5er ‘f’%@r’é‘?’w

includes a DDgrizMAta¢ 6P¢ht @ist ¥6066 révofdily @adloRMaataadiud ude Bk dﬁb ealytfer re-

recording a DL. .[47] The PDS incl des cation  in e ardi ng
- S DL ar eaPPfiiel e foplpaien i in: etomiethd R S S B ok

when a def ectmﬁoﬂﬁr@o@ammbmmecor ded in a data ar ea and a DL
S reco C n |nforma n re DDS/ RMD area, | gcation
i nforna n reg%%‘gﬁf%%w Obf tgs to‘g E'HEHPUIPH'E&?‘P@WHW&F ® on
that can be Uﬁﬁ@hgtﬁnb@.@ﬂe&ﬂ‘dﬂgbawbrﬁ abdi€in®Ad Bhitetargies adihe/ Paltdbiest he

DL, a consi stengain h’d‘ﬂ t o. check, whether the disc was normally ejected
whi l e bei ng u¥® STt tdiegiedct i nformation to protect writing.

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

embodiment of the present invention.



[ 49] The DDS/ RVD area, on which to record the DDS and the RVD, is

arranged in a lead-in area or |ead-out area in a single recording

| ayer disc, while the DDS/RVD area i s grranged in a lead-in area,

m ddl e area, or |ead-out area in a double recording |layer disc. The

DDS/ RVD area nay be allccated in a part of a data area in order to

i ncrease the nunber of possible updates roording to the intention of

a dri ve [ggjoducerRefdrriflg toIG. WadBadt ¢\ afth $foirfed totwirds kezodter Cieduntftrendesd
ata,can record | SC. .0l t he

e wants 1 okl RCi Rl fotinad CSPufsing ek OF e oyt p d e
recor di ng addfdrinedbdtweéd the dad-ousaed &ird letidsim agsal y for reproducing, the

menagenit T nf or paLedn pa PESPLERCA TR, FRMEEH A AR end SR area
arranged for g[l) E\I@atdaﬂa@rsi&ﬁcﬂﬁ‘c}es tlngerapda) StDIL ﬁﬁ@#@laﬂ@SAﬂD’bgreﬁ #orThenead
b oo P RSl 500 L R A B BB Sl

struct ufsd] di agim ik aatraiturgl diagraa of d dopld eyadingilsyer discamedingtotan an
enbodi ment of t eqa%l?ﬁ@ﬁﬁ{ i nvent i og Ibu8 [53] Referring to FIG 2, a

| ead- out ar ea®P'g° CRREFYLYSHEOY it or circunference of the disc,
a | ead- [[$6]ar ea iRefdringredFiGolyarletsl-inheacdand aea #0, ahdl]eudﬂ]sm'gammi-emrdmged in

"eaa- | n area. PIERISEE BYBc0. Se RHadh Bt Ayt o8 4 AR B phdidp e S

#0. The data eﬂsaiae]ymhngédmmenﬂmrrmdmga&aﬂm area #0, and SA/DL area

?)%)'Sf -Igl\]/g [%ﬁgg J?flitln F)rgg?yetp‘@ tHg?elg'% %laggfm gﬂ:lf] uslr:a}@%l ag];rjg%f MD area #0,
recordi ng | ayand FIDMA #ic Tbe datmgrea mchtdeemb%bﬂ)ieu‘ea # andwem%#ﬁhﬂ“he middle

e o Lofka B h oW 3, phoRMIPRG: bl AR wa BB £7 Gifine

and ‘m ddl e ar éa are arrange none recor
m ddl e ar ea #dtherdwind, mﬂmda#ILlaﬁldml@Hdalﬁm#l ambldeamﬁE,Mﬂd@s

arranged in t &gg

| ead-in area ?%(:P?ﬁ\gﬁs a é%tgg @%@%ﬁ%ﬁa#@@%a@?wgg&ég%%qzﬁ%ﬁmw
#1. The data #.d%elaadioutiarea malugey DPCA #3 W Ay DRSARMA} area #1 and FHMA
m ddl e area #@ i ncludes an FDVA #3, DDS/ RMD area #2, FDVA #4, and PCA
#1. On the other hand, in the layer Li, the nmiddl e area #1 includes
an FDVA[3E, DDS/rvibown guP¥S, 2 whan a defgctoaarsH thefiser ages; a replasement

i ncludes an S@l’oﬂ-reﬁl%’t%féef@éﬁ% HREEis BEBicl In md BAIDE Bk Aithe Vit 3in-

i ncludes a PCA #2," FDI S/ RVMD area #1, and FDVA #1. [58] As
shown i n FI GSforpatgrenghe defest. Bhedefosmatiosyon the defectinpbudss kopatian ¢ omwtwn
repl werrent bl Fe% r%%@&’é?&:tﬁe dRbE G Moﬁﬁz&dn%ega?&ﬁé A depiRehbf bﬁél'c,DL
area along wt ormation on the defect. The infofmation on the

def ect i ncl ud@@%@?%ﬁ%ﬂ‘&gmqséwuﬁ%éﬁ?% ng the defective bl cck,

I ccati opsgynf or ”ﬁ#@%s%%ﬁﬁ:‘rﬂhl%aérﬂﬁ of 8Rh WESESA/T! f6KanoRiifly ﬁﬂ‘érﬁlﬁdmhérﬁn

regardi ng a consecutive defect
of to the present invention.

[60] Referring to FIG. 4, the SA/DL area #i includes a DL #0, replacement block #1, ...
replacement block #k, DL #1, replacement block #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 replating 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 blecks from the replacement
block #1 to #k, is recorded next to replacement black #K. Replacement blccks from
the replacement block #k+1 to #m, replacing defect blocks from the defect block #k+1



[59] FIG 4 is a stnrtural diagramof data of an SA/DL area arording
an enbodi ment of to the present invention. [60] Referring to FIG 4,
the SA/DL area #i includes a DL #0, reglccenent blcck #1, ...

repl wernent bicck #k, DL #1, replwenent blcck #k+1, ... and DL #m
[61] The DL #0, which is a defect list including information on a
defect, includes initialization information. [62] Repkcenent bl ccks,
from t he repl foafigntgdading Befécks tturithg inahed edengred afclottedamekd to chesDE #om t he
defecti bl ock .#1.to0 #k ated n t.o.t he. DL #0.. Th #1,
Wt i 5816t ot i atms gaforh iy BT s Piobnf P arpd A oe

bl ccks from t herdiaf ecin entbodinvadk ofthe peesdtt invaiibn; 8gedeted dn the SIACDE et in
bi opi cs fromthe replwern |l ock #1 .to #k, . is.recaqrde ext Lo
Cepleconent | brEEk HRFEAT MRttt 8 otRe iR if FERABH R b8
#k+1 to #m r éyqfba@disigand elicaeplaleheakis odkraperiotaked inleheata inkteakoftkseparateArdao
#m reg ing d S ti i.n the user ea~raL.e.l ocated t to
the DB [2a) TGS R SRRt it fpErn Rl mypfidnihRRh FEke s

i nf or maféxdn r eg&Refbirring @ MHEf % atDIagio?0diindgudes a 1. dededety 280 DIofipdateaounter

present inventd is.re ed .i he: SA DI ea, i N i
repl acenent b#%@%epgﬂbﬁ%%ﬁﬁﬂﬂ%&e@t |B\I/‘é=’n g}: ers’gn %P%‘oenﬁ%gg? 8@ That
is, thel[@dfect I[ThsDladentiftee?2tEprfac@mandenficcikdieatieg hdeftedist.Thenis, aar ea

instead of a e.ale . j '

o agr am of dapangie Gt ot listit feas bplte § AL IRE Rt Lph MG,
FIG 5, a DL Wick200loates] togkaleran BLSAd¥naned ienrdifig @ thiSlembodianest ofithe er
220, the nunb . tries 230, DL entry #1 240, and DL enuy #2
250. [ 66] The&rﬁf_e%liglg%ﬂt}%?i er 210 refers to an identifier indicating a
def ect [6Wt. Thdthe DI, umlatejcokeneri22D éy a vaketi shawingghanwietes of updates of g defect
needed becausg.a defect |ist and a replacenment black are |oaned
together in an SA/DL area acording to this enbodi mrent of the present
i nventi 6681 [ 67] Thhewbbery it entries 230 éy the pealingmbenad lenisies ineldedyint thedefect
nunber of updgies of a defect list.

[69] The DL entry #1 240, or DL entry #2 250, is an entry having information on a
defect. Examples of contents included in these DL entries are illustrated in FIG. 6.

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

[71] Referring to FIG. 6, the DL entry #i 300 includes state information 310, defective

block location 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 block.

[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 block, 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 black is not replaced, and a replacement block does
not exist in the SA/DL area.

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



[68] The nunber of DL entries 230 is the total nunber of entries
included in the defect list. [691The DL entry 41 240, or DL entry 42
250, is an entry having infornmation onya defect. Exanples of contents
included in these DL entries are illustrated in FIG 6. [70] FIG 6
is a detailed structural diagramof data of a DI, entry #i
illustrated in FIG 5. [71] Referring to FIG 6, the DL entry #i 300
i ncl udes st at @nserﬁl@vermLe rélgéRbtsiovsedutioe defbaiva blooks, aif Whdikdr itigen

320, and repI nment k Ioc | 2. st at.e
ot or i on 305 G ix g B wﬁ?mfﬁﬁh%waw&veﬁeﬁ e
cor r espondi ngcokecative DL edife def ect i ve bl ock | ocat i on i nformati on 320
represe | ccatd on i nfarmti on rd|n e Y€ bl ock recqrded
on € e bl ar o8 fonsCauiiectve hEOB A Gheftife ettt 15 oy B debied
bl ock. The remmmmmhbmmcémmm ormati on 330 represents
| ocatio nf ca e nt hl ock recod on..t he
sa DL ! for Nelind GHCHL WrPuleP BIETE i intnar e Sl Rt on
bl ock. [ 73] Tds;mraioatlsaperfaﬁ-medrﬁmmﬂi:@ appm’amel&snndepéezdmgto the at¢ation @
i nformation 31 hav| ale t h of bi t dee
|t or mat | on S5 EACRRE & HeiS Gy o Shiin OpyorfStR St yibebe e i
state infor napmpﬂly&bdord@lmresbfﬂ:shas/rmﬂnm I djaﬁcace pareiskibtectied, thdparhis has
occurred in the.use s _replsaced,qr h,
o ormmt i on reatEEh pE8 BftectB AP HRRCE petles My w B BteckilErenin,
repl aced, anddesignatpd.ditemecntdilg applratisiagia récords e @mlﬂnr@dem;he@iefebﬁﬂ in
defective bl i r .
exi ot 1t he. BaayDL Feal PR SRR w ARt BORY el Pl R oo Bl nealn
represents whistilled atrbpladenentrilc Yhens the reco@ling apparatus reoords user data up to the
section @ and then returns to the first part of the section @ in order to check whether

the data is properly recorded or a defect is occurred. If a defective part is detected, the
part is designated as a defect #2. In the same way, a replacement #2 corresponding to
the defect #2 is generated. In the section @ , a defect #3 and a replacement #3 are
generated. Since a defective part is not detected in the section @ , a defective area does
not exist in this section.

[78] When termination of a recording operation #0 is predicted after recording and
verifying up to the section @ (when a user pushes an eject button or recording of user
data assigned in the recording operation is completed), the recording apparatus records
a DL #1, including information regarding defects #1, #2, and #3 that occurred in the
sections @ to @ , in the SA/DL area.

[79] During the recording operation #1, the recording device records user data up to the
section ® and then returns to the first part of the section @ in order to check whether
the data is properly recorded or a defect has oxcurred. If a defective part is detected,
the part is designated as a defect area. In this way, since a defect #4 and a defect #5,
which are defect areas, have consecutively ocurred, consecutive blocks are designated
as defective blocks. The recording device again records data recorded in the defect #4
and the defect #5 in the SA/DL area. Then, the recording apparatus records user data
up to the section ® , and then returns to the first part of the section ® in order to check
whether the data is properly recorded or a defect has occurred. If defect #6 and defect
#7, which are defective areas, have consecutively axurred, consecutive blecks are

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



consecutive DL entry, which represents consecutive defective births,
and whether the DL entry is the beginning or the end of the
consecutive DL entry if the DL entry ig a consecutive DL entry. [76]
The consecutive defective bl ocks and consecutive defect list entry
are described hereinafter with reference to FIGS. 7 and 8. [77]
Referring to FIG 7, IT through O refer to units in which a

veri fy-aft er - ineidefecioffeandtthedefécs #P ar the SAWDIL arEh.dn ltl&:oseéttﬁnr@ apﬁa’eaivu@art
records user data up to e sectian PT an turn to.the fi
bart of the sBAEREHE i HFERER P goetnne RN BORE Hedha e O LSl
recorded or aopkedmt#lhapredﬂnd { e recbifdirg apphratuk rascerdpa DL #25 ingkidagt 8d,
the part is d ated a defect #1, which
is the defect 0\%’ Wﬁgmﬁéggg’gftéggﬁlﬁfi“g mrtg'f:gga?lnﬁreﬂl‘ppar atus again
recor ds [8(je dat Defetios Hbd(sloﬂ:utrhlg il efneiiti Ellodatiorisho tHeAsEN aren, @@h ad the
part in which,the data recprded t he.def.ect #1 r

ol | ed a1 epl RO ERUsnE ifi RS ol oReEi Ho s shieliud SPRLORRERELPe ' ©
data up to t hfrssésfedtiva bliclaofkhe hﬂnewemﬂeﬁs:ut@bmm if the defepaidt amaf the hast

section O in grder heck er the data is properly recorded or
a defect is o@%ﬁ@?gh&fpﬁe %Fi?cg%?l ve part is detected, the part is
desi gnaf&d as aMQMen#Elncklsmep]:bmgs}aarmnwa;uvealefeema/ﬁmmtha#@msemhvely
correspondi ng_to_t.h : e t I

defect #3 andmtélu r%pfp%gé}gﬁ%n%‘%‘dgﬁg& dg‘rt:ﬂeeﬁla?p%?a %\3 %J(ﬁrdg(?gle#) Fll(ﬁ\gfe part

i s not det ect lecitioms ¢ffiee SAMIL nma (As)showen dethe StV acr.careploesienoiplododds t

in this sectl IS
oredicted aft eplmlé% %f}é!}% %ﬂf?@ IHthe e&ﬁ@% %gq%p%%gﬁt(@%k@
user pushes arpkfiega dttfatttt#drblcuk is ecorzdd.dg ﬂwfneu@etratlckataaeld@smgméﬂmk #ot he
recordi ng opef; ds a
D #1, | mol aco g ASeE A hrare B THER I Bl ARARE SR BERNC
occurred in tH@kﬁc tepbring e defep #7 blwktlh@r@mbﬂlﬁ&rfka reflzginemblick gmong
recordi ng ope i i to
200 0 19 0Pl R BTAFIIG RN R SATEAS B Uy
order to checkt wnéthedast reaplceteans blosk splopes thysercenssrutid defiectavediackets ah@s
caurred. If defeatiygPart is detected, the part is designated as a
defect area. Tn this way, since a defect #4 and a defect #5, which
are def 8 ar eadVhanaoeseauive defoetivedligrke havacaurredinsensagitive logitioak ones e
desi gnat ed asdet8tdhiof theH & HIER of H&%ﬁs@&ﬁ%@ﬂéﬂctﬁ%ﬂ&?aﬁﬂﬁh Mookt OF 4R

data recorded in the defect #4 and def ect the SA/ DL area.

Then, the reclsptdiol aggdpamat tie legions a%tha st ofdhe b!atkﬁ mc(lpcteﬂ@ @ee@nsecﬁuve
(c), and thengdrelie BRclt Snlald bEIl&ﬁ&n %fatthé)fmhhﬁs &Qﬁé ﬁﬁnacfa thdaS Hi@ks,t O

check whether the data is prop erwy%trecor ded or a defect has acurred.

| f defect #6 %owfée{mtwmmé pve bipeksoiaglpded 1 psprseciyg defective block

consecut i vel y,8GaiE @t ok RBRIRE WhileRs it felfsre A DadeshuRateRoRa ilsin@eibh Ve
bl ocks. The recordin gpar atus a a| n records data recorded in
feg

11
t he defect #6TeaHding feaitpe reducpd by Higludigegnly igfasmatiqnpn the fest defeciiye

(r) ., no def egdrvt aRBhdeaitive defcHeack $Ad aaeqla%t &&bdtiv8 bREE iHReSamAl
exi st. Wien the termnation of the record |nlg operatlon #1 is

predicted , t¥%efdgsietciigliismeds tRplipd iyt welaenispt block replaqngs qgsecutive
i nfoi wati on rggaitdtpacef ects #4 through 47, in the SA/DL area.

[ 801Def ecti ve bl ocks mauling jn consecutive | ocatjons, of the user
area, st®f as tﬂ@‘%@*‘%&t‘?“ﬁeﬂtﬁ’@ defsctlsbentychpHing dnispRtioniregirdig 2 ar e
ai nseani ve defggdcite FR6kSblocki8ay intlklle 8 Gh@ chty dinGhll ey 49¥hown in
conseattive d@%’rétl ve lolks is the defect #4, and the |ast defective
blink is the ct #7. [81] Repl aenent Necks replacing the

consecufgae def @efdnify HITUGKS thd@hsce@Re bl e bitryBiRtli&d: stdit entry and an
predeterm ned :catio s of the user awea are ecorded i n consegu

Paat i ons of t i e8Iy pRoth fiestan sy aRe e A ik hak s Sageestroctyye 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



[83] Therefore, a consecutive defect list entry showi ng information
regardi ng a consecutive defective blcck may include a start entry and
an end entry as shown in FIG 8. [84] Refening 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 sanme stricture
as the DL entry showm in FIG 6. The start entry contains information
r egar di ng thedéﬂeaftst def ect anong consecuti ve defects and the end

entry c ai ns | t 5] - The.
crart ol | oD SGTZbY BehiRE ik faiton T PutehER prtgien oo,
i nformation r&:praaemglaﬂgataml ctfrtlaetusemrezf whehetlmfmt chfeeava/\lblenkexmdng the r st
defective bl ak anon %F sgeutive efe vre Bl.ocks, | it]&gtclz(%r ded,

and first rep?oxéer%tﬁ eé:gﬁe gtlﬁ 5y ?le £iER AT crenﬁre g a

| ocation of tﬁmnsﬁdrﬁbpraseaang\bnkmmIméth’el&ée’DLraaqalvdwmmﬁrdmmpd:kement block
repl aci ng theref N Stthe?'frs%%téfec veq}lmg I S crle%ce ded enh es gta{er1¥1

i ncl udes state p on, crive 10N T 1for mati on
representing ﬁ)rﬂnaﬂnmt, lastrﬂediéctwhblomlslmaum ma)mamerepteeedtlagalwtmcif itheaiser
bl ock anong the | ast
repl menent bl mﬁ? %ﬁg{g?‘? e%ét\égﬁeggjeetﬁ&k\éﬁmg%&%@nsjteam%ﬁ%%@%ﬁl%gg%f t he
SA/ DL ar ea whepadtd)end asttreplagpmanterieh flocti codiforregioniregredehng aktation of
defective bkrk icS f éﬁgql f

repl acenent s{f‘ate |§ or' %%lreot?%f él(%?gggi ?c\%ge@ g%a%fdgiérerg‘{e GoE
shown in FI G regrd¢dB7] Referring to FIG 9, bits representing the

repl ace t sta gm :

state i r mat i %?P:?qi % ol gop&lgéeﬁ)ec? [ ves%{e ‘“‘i?h%%%gé’apgﬁlé‘?‘%gvﬁg%
def ecti ve bl oekoringtien sb@WnllnFKi ®ation 320 is not replaced, and only a
def ect egation WiiG! ehEn '

is '0, [é)ﬁdef ecﬁe\f}%ﬁ lE‘c?ak co§r rb gtggegfegaltﬁ]% hla%&%%-feasctét?%g&gﬂ%bﬁ%e%aﬁd
| ocation inf or1nﬁﬁthQ)WPmlqﬂSStﬁfépﬂfpmobﬁlhlSr bt dadeqtira blogh @eesponding to
cort espondi NGk Qefolifc iRk AEATAinfhltioh 3084 i rd g}.w GRS bAP 2 Bfdct 16iln

Bits representing tne consecutive defect inf ormation are 1, and

10; 1f the cotsbewn. i/ de smplaement shatsripgrpeipnl? is ‘g, adﬁeCtlﬂeWbLm'ént ry
refers not t Ore@p iR ufeld\é%ce#@é 6k 1hdidn ﬁmﬂu&qf,zotl@melaéédw £rdef ect

list entry. hi's case, the entry may refer to a defecCtive bloek
with a repl xeﬂﬁt‘meafrbla:k@@ur@@@md;@g @ltbwplmeﬂmhblwak lreppmiaésrmanen 330.

dependi fggion t h@inaddiGeRiy tﬁ§ onb&uti R A& E FBSHnal b8 '00) f’(ﬁr' BRd 1O the

t he case of a defective bllock with a replacement, the DL entry has

def ecti ve bl cRBreEeLdefeshinformatiom?i2dn OQnHIGrI%IpPI&B’eﬁ‘?% nqh i RNPSEEYE on

i nfoxrnation. gdféet lien&d 6t 1Bfa stholiedc@&t lit@nty. a8 khivkaké) e DB eﬁ@,oinaga%%
the DL entry only has_defective block | ocati on i nf ormati on,

the consecut i %éefé‘é?vé &lock with gdeplgrmentor pdefegfive bl@héﬁlﬂaeuwwcemen

represents a gpahdin€bi the vﬁfue@et%@ﬁﬁﬂ%{kbﬁ@nt@ﬁt@ﬁﬁorhﬂaﬁén Qﬂﬂk)éase of a
Ther ef ore, as_ shown ioélelG 8, the

has first tive Mk
l aati on i nf or HEESTSR blogky withaseplesmenciiie ﬁé"‘%‘@#@%@‘? ?Fé“’BPg’E‘k ﬂaﬁdnT irst
repl acenent bfc@&lkndlﬁ@nﬁlr@la:biﬂf:ﬂrﬂl@k I@Aioh @FForktide. MARSQELIH a\/@fecuve block

repl acenent bl ocks consec tiv formatjon 312 is
'10; the DL eWtthgpt Pé{fi@%@mt t Le‘-‘rﬁ'HYé’H YrRps ?fg%rwegﬂkki é"fja@?aélep
list enfgg]. Theueﬂa@&mse@ﬁvémmm&nﬁh& 3B istdig ﬂﬂ-DEEhWrebﬁ:Seﬂt%itart

def oot 1 ve bl oy i3 comecutive defact st antty- Phortoredas howa i Fict 8, e D “aatry ®

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

[90] If 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,



13 and | ast repl acenent bl ock |ocation information regarding
c:onsecutive replace ent blocks. [91] Evaluation of a 3 bit

conbi nation of the state information 311, having the length of 1 bit,
and the consecutive defect information 312, having the length of 2
bits, is described hereinafter. [92] If the 3 bit conbination is
'000," the DL entry represents a single defect list entry about a

si ngl e defect hﬁtﬁla@ré};ﬂ&emélﬂd)ldclaﬁxﬁioﬂﬁﬁohﬁmiontr&’garcﬁh%:@hﬁecﬁkﬁfeﬁéﬁlkééﬂxebﬂ ock
has a repIacggﬁa% bl ock. Therefore, the DL entry has defective bkrk

I i nden i nfor rgn and repl menent bl ock |l aation information. [93] If

the 3 bi[91]conbi makivation & a ABDonibueatibh oLt Kidteiffair@sEMt 3 1 phavingghelength of
defect list entry about a sin defective hlock, and the ate that
The si ngl o dof DI dboBter B Ce e bR e ratece FpEios i T

Ther ef ore, t haesBlibediterendfi@s def ecti ve bl ock | ocation information, but
does no ave replacement bl ock |aation.infornation. [9 I.f t.he 3

bi ¢ conbHlat  on 1l GeSGaEmbREse By 1 B, SraEReRl ay oeter i aiy o
consecuti ve dsfoach singlsidefentiveybl@k, axdnseasie vet thefsgle detectivablok haande-
that a defectiyve bla: k. carresponding to th tart eptr h is th
et “det ot | DEBRBER Sk ShereRe oSttty i) e GiNa Ef Libjon torngthn w5
repl xement bl eplcenddne bleflolo@tion inorblatiemt ry has kration i nformation
regar di the fifgst ,defective hl i g.the consecutive. defective
bi o cs. T ocal B P EbimgTerts DL, AR e SPRAR Mal a8 BiehiY
anbng consecutbouea siegle defeotdvetblivk pmkdshe ek thanthe tsingleatefestieailookeloes not
defective bl Chcvlésa're 1%53 ellltf I(tEE %rethl)}e &glﬂﬂ r}ﬁlt Ih%]dlfgcti[vg%ﬁﬂf foga. Il:l)LiIl-
entry represents an end entry of a cbhsecu Ve derect ISt e ry
about consecufarmetiahe betatoeymot hhocieplacearedt hldtloaticheméenatie. bl ock
corresp ing t h n ntry. . hgh ds._ the | de tiv | ock
from arri%ﬂ t he g%ttr}]lg gc?gttcﬁl\r/lgm té Helts:t% p@b&ﬁl%léintsn? rﬁlgg?eétsraesp a%?hlg‘r%ftf le ock.
Theref ore, t henBicutvetdefechbs ekmpof @nsecutiverdefeciiorblochsand thata défectvadlock

defective bl a; i.ve defect | . o
| ocation inf O?Jnn%fé on gé%%‘;g%ﬁﬁﬁ%& 1:‘ﬁalthslfq (&%eiﬁﬁtadgge%mgg‘% ﬂg%keagimgr@geng
consecut i ve repbausevetfechyoblksksslephaeplagnemdlabriSemioibe Défeaty hoe

bl ocks. [96] : i i ' S 8 : :
Fepr saent s arioGhg i RYENRAR: B iecsl Bupk i he Bikioigne
consecut i ve dddfedsive blcks, arpkisatiomfermationredertingtthe/ersbiepledement block among
correspondi ng 3 j i 2 i bl ock
from anong t hcex}ng%c&]g‘gecrgﬂg:\? g{ég{el?%cg%em% E]g tkogl?seg%gé d%%%t%%tg\ll%ﬁsé

repl acek®t bl odkthe Fhétrcambination i 104 the Ay gntiyaspressattanond Prfofot i on
regar ding { NeofngshiacRs fist enbfidar (oh QB NEMMEDELRABSER ! ¥ Qefecrive

defective bl ocks, but does not” have location information regarding

the last repl Neremiresmopdirg fo berrthenty. vbik sdbe lastdefespysllerkdmm proekde
replai ng the GRARSEGH de¥@nfehiBas! 148 aRbfdekSent bldk [1hélerbik Ghe Di;%tr?!ﬂgs 108

are reference diagrans i|lustrating consecutive defect information

accordi ng an bpaseBiHamatign ragardingsheg lasidefctiveblesk anpmg the consecutive

defective blocks, and location information regarding the last replacement block among

consecutive replacement blocks replacing the consecutive defective blocks.

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

oonsecutive defective blocks.



[98] FIG 10A refers to a user area in which user data is recorded,
and FIG 10B refers to an SA/DL area in which replacenent bl ocks and
a defect list are recorded. [99] Referying to FIG WA, a single
defective block U, being the first defect. awned in the user area

| ocation '5." Consecutive defective blocks U, U ,11, and O , being
t he second defective blak, occurred in the consecutive laations '9'
to ' 122 [€nsecutrAlGs 10afaadtl0B erehkfekﬁlcéhlag@ms ilkstratiripcofisecutiveideet e

third defective blcek ccurr in nsecutive | ocations '17' to
20.1 [100] Re?é?’??‘ﬂ’gmf) el?ﬁﬁ‘m‘?”éﬁﬁé’gg‘?r%rﬁ?enéﬁgwo Whi ch repl ace
def ect Ip98jcks odmim(mgrefans ﬁohalsusarea iarmddch werdias 1elm‘oendéd lahé FIGarl 6B séfersn
in the SAJD1. 101 ASI Ier | pl aci ng
the single de?oeaéﬁ@Ibal[: hr’lhsre F@ﬁ'&z’@‘? |E‘ﬁae&f“lf [‘%T&gﬁe Eegg&e%of t he
SA/ DL afesd. ConMerhng/E) Fﬁplﬁﬁemﬂtg]dﬂeﬁarki% blotk [ UbeingLﬂhé ﬁrsadmfedﬂ cpcurredm
consecuti vel Y, | aci t he.¢c ansec tiv I

om0 e Ltk TR et s CERREGHLE ¥GedRL Bk D' b B, (ine thsecoy
'59." A def ecdefbatsr’e blokk, #cprredhinahe mmqnd\@tlmdum‘sfgéto "1 heComenutibe defective
consecutive d [} e r.ded ocatlo ' 60! consecuti ve
oot ve bt g8, 0\, hREPT SR R el B MON, liroa e ESRREEM

| nf ormati on thnamonsl‘i'm@lzﬁhded |n the defect list DL #k is shown in

N ustr 1 T Begeigh 1S 8, o bt it SRR S8 B o i
i ncl udes a DletUemerﬁnee,randa(ﬂpfeatllBtamthamemabuﬁwLmE@ t he nunber of
DL i 430, i
22 450, [ gt F Dot ptec b bfed ) Bt ot nE it EB1gct s Bl ¥
The DL i dent i fhiedoeatiph(S5' gftzhnSMathareai@onsequdve:@p]amgleatmksmDt,rﬂa od0’

d YK f )
the nonberof CBrcyeltepland GE QAR RS Al G RDRT B, 00l d PCRY SRanckllin

entries incl uthedochtions REDSAMRL. afea B Thido BP.” Aedefacylist DL4#o whichanupslatedy
regarding the,gl ’&QJ T %ilt\i'v% J%ké?:?'fi Roo AU tHeoditi &t '6(%01%9. cbﬁbe&ﬂfve

entry #1 440, iI's recor as réplicenent state | nformation,
as consecuti véefﬁéﬁéblwksrﬂ‘ 0. e ndhdo n@ haye regbsp qaani Hlecks| @écmab@amﬁm

infornmation. apfhdedm m@c?efé&ﬂlkt%ﬁﬂﬁﬁtsh%@ﬁkﬂbo?ﬂ&' on information.
[ 106] The DL ent r% #2 450 and the DL entry #3460 conprise consecutive

defect 102 ent Kl sllA[li@?!FW@l doreram of gataouthe Dotk iHestetedrin FERtlPB. of
the consgpyt i ve rdelRed tol FG! 1190 kid 1885 #Kad0E ifdhRiePh: Deméaﬁfié?»&ﬁs) a'ﬁl &

end entry of the consecutive defect |ist entries. S

entry #2450 i@ugisr &4} fhe nugbar ofilplgentries 430y ard %@L@&ﬁe&éhww% eﬂ%fﬂ
among the con&@%m éheryda@fz@mmyemw 5 k6v, DRy 48 4frh, Gnd DR AnedyRstake. DL

entry #2 450
[104] The DL 1dent1ﬂer 410 is an identifier indicating a DL. In the DL update counter
420, 'K' is recorded as the number of DL updates. In the number of DL entries 430, '5'
is recorded as the total number of entries included in the DL #K.
[105] The DL entry #1 440 is an entry regarding the single defective block 0 shown in
FIG. 10A. In the DL entry #1 440, '0' is recorded as replacement state information, '00'
as oonsecutive defect information, '5' as defective block location 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 block 0 from among the
consecutive defective blocks shown in FIG. 10A. In the DL entry #2 450, '0' is



recorded as repl acenent state information benmuse the defective blcck
Ois replwed '01' is recorded as consecutive defect information
bemuse the DL entry #2450 is the startygntry of the consecutive
defect list entries. "9 is recorded as |Iccation information of the
defective bicck 0 , and '56' as lccation information of the

repi zcenent bicck 9: [108] The DL entry #3 460 is an entry regarding
t he | ast def emdrded diﬁmplkceﬁleﬁirm mmngubmbemsl&xmfécuee blecfkehs irqﬂmed
bl ccks shown |

Fl G t #346
repl acemont s PRibrope i Prbiig g SR btraichhesut wh By G B¥e e
replwed ' 10" start esteypoftbelcmsecativesdefast listentties. e&:ﬁs rewidedras dcation isfoatistion

ent oo, " 1 Of L PeteBis a0 Rl a6 e R SpAIRE S P Bl e G -

bl ock 0[108nd ' e Ddserntxydt4601s anﬁnmymagmdmg thie lashéefembbknhﬂafrbrﬂ:mmﬂg

conseout i vo. alipgeiatyf dediclBBitckd Sobh fHc. K, thEDL SRRPIA 280 0'fs
start entry ofeotriied mnﬂaxenhnmtdmﬂ’mubn $ecapsetthe écf;;cta‘nblwhélsﬁbplmﬂr y
#5480, 19t e 50ds Sabint QlcobIB R ROSREIIY A BEL B Tichhy s T1EL

is, the DL ent S A en ry regar rst ective
bl ock 0 from aldﬁmgytdﬁdlec:omemure dvfectdfst emmsv‘éZ'bi; mubtdedsa’sdmtmmnﬁirﬁamn

nformat i o, Buba SReiEbiakn, o8 o RERLHGitoBRl RO HERE bR oD
recor dedl(93 condse L entrydidf4Z0tand ﬁk(DInattn'c#f, 4wmsmetch®e®mve defiegt 1#4470

is the start . of the consecutive defect list entries. '"17' is

recorded as | ozation infornat[on of the defective.block 0. 'o0 is
recor dedli®¥ r epiThedreentrylidciDiothe 'smrt@nmof the consesytivssdefect Hesshtssend the

bl ock repl aC'Bﬂean}g#%ﬁ@ﬁtthé’ 3%&9'6{1& O3 %g%ﬁt}gt%ﬁéﬁi@ﬁ%m

entry #5480 is an entry regar
anong the conedoutd 478 igiar entyi W@%ﬂ@ﬁiedﬁstsiﬁfﬂqu tlookiUrom @mong et he DL

entry #5480, Ex%nr d’e?é%ﬁ@@ﬁoélé sﬁ&%%ﬁﬂ@”hﬁﬁﬁhﬁbﬂ‘é@éﬁ@h@”ﬂ' ipecause

t he defective I S not replzce IS recor
consecutive d@P@é@d #Srrﬂlélﬁq?ﬁﬁlt(ﬁﬁﬂfe inéermatien, hreum the defegrive bloglol isqof replaegs

entry of the OQI‘%@fébﬁrﬂéﬁeas%‘ﬁs@&hvé H&Ect%ﬁhﬁﬁm l?ééausé &eW&ftﬂ@ﬂt@}%m the
| ocation i nformati on e defective bl ock ) is record as

repi xenment | o¥tat PREY ¢frth@meﬂwiaw defrehlis entgies. elp'ﬂ Eé@ﬁﬁh@ ap|ogipn rrﬁamre@ﬁphg
the defectiveyfthe agfeéhv@%%k pOl0aX fe%&rdec[ éslia ladehient 1dchBor AfEmatioh, bedadde

diagramof a DL #k illustrated in , _further including

i nf or mati on r&ERIESTRL bleek repladeg m@ﬂeﬁ%@é&%lﬂ\ﬂ@eﬂﬁé@ﬁt list entries.
[113] Txﬁ 1L #kTﬁé"DWréntrﬂ#E 448 is bk Botrp rephrdidgahe fadt deh@titd bk PRGWAmbRg the

FIG 11 except that_ the nunber of consecutive defect |ist entries

490 is furt hefonpseativersdectivgblacks shgyn in G G 04 dn the DL entyydto A88ed’ i8s t he

nunber of congeGHEd UGesiReht skdtéinf&ﬂiaﬁb@%e&ﬁ&m@s@b@ﬁebmﬁmsafoer Yied
consecutive defect list entries. 14] By ipcluding a field for Sh&e

number of cons&€ i 1eREdefas snscptize %fﬁfftrmfegnaw, heganse dheilfy entry #5 4801

end entry of the consecutive defect list entries. 20' is recorded as location information

of the defective block [ . '00' is recorded as replacement location information, because

a replacement bleck replacing the defective block 0 does not exist.

[112] FIG. 11B is a structural diagram of a DL #k illustrated in FIG. 10B, further
including information regarding the number of consecutive defect list entries.
[113] The DL #k shown in FEG. 11B is similar to the DL #k shown in FIG. 11A, except

that the number of consecutive defect list entries 490 is further included. Referring to
FIG. 10, 2' is recorded as the number of consecutive defect list entries 490 because
there are two consecutive defect list entries.

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



16 to know t he nunber of consecutive defect list entries and the
nunber of single defect list entries in a defect |ist wthout
searching all the DL entries. The nunbgy of single defect I|ist
entries may be cal cul ated as shown bel ow fromthe nunber of DL
entries and the nunber of consecutive defect list entries. [115] The
nunber of single defect list entries = the nunber of DL entries - 2 X
t he nunber of todmosabeiiniraiser dﬁ&msetmﬂﬁaﬁeﬁmnhst leatsies aridltG¢ nidebaos einplodefect

consecutive dgfect. |ist d .pait of Sstart
entry and an &HG" ‘Eﬁfﬂf"dﬁ?fihﬁ%{%’“ g@&a@ﬁh Ig]:ﬁe%tgg%gﬁ’ﬁgﬂmg‘frf%ﬂ“g]ﬁor
exanple, in tMed})ﬂlsmﬂﬁtrﬁe}amyhemlEilﬁedﬁﬂdﬂpwhmelomtheoﬁmﬂ)br@mdmﬁa:t
list entrles c be C | at ed,.as nupber of single defect |ist
entries = t_lL‘fLeCfi F%Ctgsw %t ural di agram of data of
a DL #k[1 ]JSﬂ ust r a‘ﬂleaiumbelﬁf Ging]hliafecf kist efteies + ﬁmlmldlbagof i DI emtried 4 2xthe
regardi ng the nuber ][D NSREY Hlsten %f ect list entries having

r ephcenent st S Rt & |on eﬁ ?'nf or mat i on regardi ng the
nunber @Fl6¢ons etﬂ;ttzuveﬂldaﬁnsemuw detfer&ﬂmranams Iammmgns@pifn@ammf a stagtentry

i nformation Cis simlar to the
DL #k shown m%@’g%&@%e%bé’% )qugs\t%l n orma on regardi ng the nunber
of consétldfi ve def mple,mmemh#léshdvmm@rﬁﬂ themembemsafaingle defect list
information 'Q' .50 .can iwve
defect |ist e%}u?‘?se(gn R%%iaﬁd%@@%hﬁﬁ?e?%{ Elpéeﬁ q{St t%% 51%%10 are
furt her [118¢1 ude®IG.RdCas aslmgturd didgGm of deta oﬁweDbéhslklsuaﬁedalE@f &bB, fuitlr

st entry Qoo o ol B EOUBE pr skt S408 Hettlnl® HbE !
t he nunmber of reph@enmh stale @nfpmﬁ@ef%@md iifermation régexdtingthé ngmberof wmasemtive
state | “for”a& tﬁe%hgﬂﬁ re iaﬁelhéntEtﬁfé%Frﬂatﬂaﬁ f:he nunber of

COﬂSGCUt I ve de ect I St entr aving rep xenent state information

'0' 500[11Phe co%@&h#k/@owemeEIG L€ s smilayto tepdpla gk sleqyimiadidis 118, axcept

i nformation t‘]:la mﬁ)rﬁa&dﬂl%%ﬁbﬁhg‘ﬂf‘e ME{HRFbf &)ﬁ&%&tﬁ@ﬁ&ﬁécﬂ% thisathvik -
entry #4470 a;l EL@Bte#%g 548 oh s !3ecause t eagéjﬁq;tgggmmbp}%igo%gécugyél ve
defect |ist eptde llﬁ‘ymﬂé andsinfpr@

‘1S record@&e&ﬁsé&&ea%aﬁﬁé %Bt&ﬂéh%%ééﬁhﬂsﬁnﬂﬁﬁ@%m 'aﬁ{ﬁlﬁﬁéﬂhaﬁded

havi ng repl ecenent state i1 nfor I on 0]. 12 is a f]ow

chart i1l ust rBeferipsdo HKI. dé A, thasensequiivg defeat hisiensy haviag gqplaaere@t stetggint o
and enbodi menforQhtidd@ P4 &ﬁ@é&m&éﬁé@é& 1i@Rntr} dofddrisBLEEOL. o8y #9450 4ad T2,

the recording apparatus records user data in a data ared bi a unit in
&V

whi ch a veri f #3600y Becuse shespumaben Af the conseantiyededect Hes entrige having) s¢-a

recorded in OpgleAlehOfatd #idrmatiol @ isfoh€th' isdrebordid a8 tHeAHunbePofWhdebutive
defect has cumm-ed 1202. A controlli ng unit 1 desi gnat es the part in

whi ch a def ecdefecs Hptenties baving eplasment Statednforpation Q) S0 Je fonspaitiye defect

recorded in the chtey BelingiRpichent fath H¥orafMibh ' 1afsﬁanﬂsﬁuiﬁﬂrgﬂéfeéﬂlst énlry
generate a repl ecenent_area, enera tjon regarding

S |nfor
defective bl CW%@?%LP@& %c‘asry#é (0 Recaysg £hie nteq p 'Fration

in a menmory %ﬁ&mﬂﬁaiemeﬁ@bhﬂes:hélv&%eplafeméﬁtktétaﬁﬁfoﬂaﬁoﬁ apRanedl'wti |

the term nation t he recordj erajion.is rel ted
reoorged as the number 0} (I)%S&CEH t{efect list en es hav(fng replacement state in-

d

formation '1' 510.

[120] FIG. 12 is a flow chart illustrating a defect management method of a disc
arording 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 ourred 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



[ 122] When recording user data awarding to a user input, or the
recording operation is conpleted and the term nation of the recording
operation is predicted in operation 1294, the controlling unit 1 of
the recordi ng device reads information regarding defects stored in
the menory in operation 1205. [123] If information regarding
consecutive defects exists anong the information on the read defects,
a consecut i vegehefased replas¢menn brey, geoerptes miforgnatiors tegardlinernbe gefective block and
correspondi ng lnf.or ' I i | [ .
consecutive dtebf%g%él'%?&g%%%é:gﬁélﬂ e{n ry c@?&l %@dﬁlolﬁéir%g&ﬁtl?ﬁg% o8 Tgipns
regar di ng t hel2(isthrodgh 203 ar¢ eepgaabumil g, terarivhtian Of thegemiding grerationtied
by i ncl udi ng cl%ﬁé%ﬁutive defect informati on show ng whet her a defect
is a consecutfVe defect or a si ngl e defect, and replwenent state

i nf or mat122} shoWhen rebreding nsea date ploardimg e a béec Diput i the sedordingaeperabon is

. . T . :
SA DL area i rooyied fiting bt BERES g doinionts bRERLIHobhaldl®,
descri bed abol2Mntep contedlinpamitdadfithertoanding dedrereadsiinfomnation regavdingedefects
stored on a c&g}éﬂggghl-elr??es ifop%?a%lgéq% medi um The conputer readable

recordi ng mediumin ‘recordi ng medi a on which
conput ef133¢adablfanfoamnaticaregasding emiseciieadsifests exists dyeongdhpinfamatieneintbe e

recordi ng medj | &uﬁgé/'d B@(% .

fl oppy di sc, _%alen %f%&%)’p%jﬁsgg at 8@?%%‘%@@%&” ggm%tﬁgﬁgg)r#p%é e;im%to
readabl e r ecomnfiormgtiometigandingethe Bistdefent ofithe spnspaitivevdelects, fand asndgmig | cor-
transm ssi on L glaﬂiiﬁ R I cJoll

medi a, which %F@n&%@?g%ﬁﬁeég%%%e co uter _syst g’r}%é%g%ﬁ%é%gfggmﬂm
net wor k, codegeusetedbycioelpding ponserutieedeieny indognasion pinwingwhetherriglefeshis abe
stored and exgpida6y L r FatcTel=N s, for
realizing the&gl sSc dee({égécc?&crf%énlg@%géefg% %@trﬁlg%g@%ﬁg% easl laﬁ&?fﬂﬁgﬁg ed by
progr amer s oWhether a replaceaietbleck] existsdp gach PLyenteyHn operatie t invention

bel ongs 1144126] Ak hemaRe@ DI SWasHAHn RIS A0 ark & ERBERE2070VENt i ON
have been Shown and described, 1t would be apcgrem ated by those
5

ski | I ed 18R]t he dhe disadefeetiapngaament pefod deersibrdahaye :ay el e rembirtdas a

wi t hout depar &jniifhter rQABIB Bode storéd ol LAl SRERIE rebrdin Snddie iheON,

the scope of which is defined in the clains and their equival ents,

| ndustrial ApPTraRugsireadelle repordingmgdigm inchides alhkiads ofgprording;ppdia o mhight o

an optical I egRifideadBSll Uikh afeRERES FREMPRS ofthe Sk ptSer2B4AAPI8 rstSrdaird

recordi ng/ reprogwi ng nmet hod for_defect managenent. 18 C ai,ns
medium 1clude a ROM, a RAM, a CD-ROM, 7 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 appreciated 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-

prodicing apparatus and recording/reproducing method for defect management.



What is claimed is: 1. An apparatus for reproducing data from an
optical recording nmedium the apparatus conprising: a pickup
which emts or receives a light to transfer data with respect to the
medi um conprising a predeterm ned ar e?gdto store a replacenent bl ock
to replace a defective block having a defect in a user data area, and
a defect list; and a controller which controls the pickup to
read the defect |ist conprising at tf $hs One defect list entry, the
defect list entry having a first pornter pointing to a physical

| ocation of the defective block and a second pointer pointing to a
physi cal | ocation of the replacenent block corresponding to the

def ect | véVhatérHaiged ist at us i nformation of the defective block and the
repl acenent bl ock, fromthe predeterm ned area in the optical

recordi ng nmedi um wherein the status information conprises first
i nf or mat ilon i Adi apptiatuy fovreproducingdatadfrbmcnioptcd) revokdingmsdingl, theor
consecutive and, if.the defective block is consecutive, second

i nf or mat ia%ar?ﬂﬁf:quﬁbg'vma her the defective block is a start bl ock
or an end bl oglpickiip AGidh iGN sQeives ¥ gllab aahsiialabl widkresgitho the
wherein the defect | ist further conprises information on total nunber
of def ectMqdiup CRIAPLISIRG? PESAREIHBRA ArpA OPTela Fdacempaitblockdp repiase ot al
nunber of . 1Sk S yirher i fadef ect i st
ntri es i en R B R oSk IR ek IR L s e

def ecti ve bl oekontsollbowhahicontyes thegicknp tered it defdcbhistebinpnsingali least | ng
that the defectiv | ogk 4 he start .blogk, and the.nunber of  defect
ot ent Predoi ERem0 B defeet 17 sl ik B PR At he

dﬁf ect ihve%da]ti@m: &f the deflea&eaﬂﬁk d'k\bﬁd arseicéinh ;poﬁfa-cpaiinihgl E:oa ﬁl@@icﬁﬂobﬂﬁh@ﬁtl‘{eng

t hat the ective hlock is the en Qck. 2. The agpparatus of claim
1, wher eir?P??qen{eﬂfeblﬁ“S? EerRAIdpE e eid§PeﬁBYFslé18%}‘% Wé,tatwapoaléﬁfw ofithgt
entry CoRrgfestih NbcllarAlRY fepRBEhidht BREK AR L RO mirRE Grdalif tlﬁtd%ﬁEale ntry
i ncludes | ocation infor maFl on regarding the first defective bl ock,
and | ocatr¢eordingifigding, i on regardi ng a repl acement bl ock replacing the

first defectiyg RhOfK staflGntbSatitRLofBliled A-ftGhdARRinIGALADB wibther the

defective block is single or consecutive and, if the defective block is consecutive, second
information indicating whether the defective block is a start block or an end block among
the consecutive defective block, and

wherein the defect list further comprises information on total number of defect list
entries contained in the defect list, and the total number of defect list entries is sum of the
number of defect list entries which have the first information indicating that the defective
block is consecutive and the second information indicating that the defective block is the
start block, and the number of defect list entries which have the first information
indicating that the defective block is consecutive and the second information indicating

that the defective block is the end block.

2. The apparatus of claim 1, wherein if the defective block is consecutive, the defect
list entry consists of a start entry and an end entry, and the start entry includes location
information regarding the first defective block, and location information regarding a

replacement block replacing the first defective block, and the end entry includes location



information regarding the | ast defective block, and | ocation
information regarding a replacenent bl ock replacing the | ast
defective block. 3. An apparatus to transfer data with respect to an
optical recording nmedium the appar atrgs conpri si ng: a pickup to
emt or to receive a light to transfer"the data with respect to the
optical recording nmediumconprising a predeternined area to store a
repl acemept, bl QK eodilling the' 18RIGBRESVAIGEK Bt lo¥RioR!iRGkmARMIr fect
ina userﬁ%ata ar 8% %ﬂ’ a contro%‘f?jlt ng unit to contggotlxﬁ ?E

pi ckup tcrepleamwdtlalocietfeptatlngltlﬁlasidnf@pm‘mbigckat | east one defect |ist
entry, the defect list entry having a first pointer pointing to a
physi cal | ocation of the defective block and a second pointer

poi nting X0 aANypuaals tb easifdraatachit Repccepladaepitd redtditkmedium, the
corresponding to the defective block and status information of the
def ect | vEPPATBEK COHRFYE repl acenent bl ock, in the predeternined area;
wherein the stahls,diaoRld 1‘8&1@@&71?%rﬂt$@§aﬁsfér§ﬁe 4ot QIR RIshQR1d Al bF@dal NI
whet her the defective block is single or consecutive and, in case of
t he def ectdovdingmedianbainmyisogrsmedetirméed sedn diored wplmenan blogki whith ng
whet her th def k. is a nqsend bl ock anong
the conséd %e\%gﬁg& t??/%clbalvmgk de%ec{jllnausepg%\%el}e%’l ndt he defect |i st
further conpr IaS:eﬁtrcblHﬁ@tuliiatol oAtrelthe pickilp touadeed a défectdfseadmpristip a2 idaki es
cont ai ned i def ect and the . tot nunber .of defect |ist
entries o8¢ Qa‘ff?ft fst ey Hl?rfiﬁgﬁcf bt cpfey Baing 3 Efst BOHEIeT BeTS ©1f AETERL: he
first infigdafBh bPRe BREGAIYINE dnBalseddn p‘élﬁlft&%in‘ﬁ%%% Pplysical LA tHev e
and the second information indicatin he defect’ive block is the
start bl deiacement blpek enmverandirg tel dfealetectivesblodnand sajusinfarmatievel thhe
first inf i .I's consecutive
and the gé%f:egﬁédé Ho%h(raratﬁ?%eﬁ 1{8%}@23 ch qﬁe;@%éhél&é}?%d rve block is the
end bl ock. 4 wh'Eham ﬁ:p[sanatmfsnmitwml campnﬁ:s fisktenformatidn mdheatdlgfvdmﬂiev the

bl ock is nsecytive, defect. lis try nsi.st.s start entry
ond an oRBRERTE YO0 ingleor CPRPrL iR F AR GEE Sehetivy BROFHRSE rmt | on
regar di n@ohdeButive! SeoktBin@fifnatien PRty WhEihdrAESddfaive Bfoak BB dtablock or
regardi ng a regl acenent bl ock repl aC| ng the first defective bl ock,

and the @n@¢hioek amapg thesenseativeidsieciiv lpdaendn regardi ng the | ast

bl 0ok ropl act Ao SOl Rl s PR ERES LT @ AR ATRER O s
r epr oduc |eng1esl atrdaifiedoim thendefpdt ilisa hnd e tntalimgibeed defiect bstinirss mpuan of the

predeterm store | ace t block to.replace . a .

Gt ect | vaunpeR ik f it Bich BRI GE TEosafiion R Ry B8 g cgteprve
list, theldRiHahseRPE hifd MEsecond mfoﬂr&ﬁdﬁ iglidatigg taf dedefctite WiouMIE tiki Ng
at |east one defect |ist entry, the defect. |ist entry. baying a first

poi nter PEFTRIOTkgandiha npmbe; QféleeP*dtSéﬁlitB?P which havefBe Bt infmitigRk and a
second PGhditEing Ok d diecli%e BloRlHEhARbuRGAN R LeBnd!iftrh ARARGERIH

bl ock correspondl ng to the defective block and status 1 nfornmation of
t he def edhkatvie dsffastike blodk isithe ersldilackenent bl ock, fromthe predeterm ned
area in the optical recording nmedium wher ein the status
information conprises first inthrmation indicating whether the

def ecti vet. bl oake appasardgbfelaim 3 avherinif iherlcfidrtive block beodeletie the defeork
is consecutl ve, second information indicati a%%whet her the defective

bl ock i s st g¥mcengipteeka sfprt spreend 4 o entiysng teart eiydagipges docation
def ecti ven3hRgiton r@é&%mg the firdRFRLiPe B1D& 48RS RRhtidd Bforkbfid\@Ear@RGRN | Ses

informati on on total unber of defect list entries contai ned In the
def ect | ireptlacemeut hlpek rteplaam.g therfiretr defefctiviebleck, and gte e@dteminesmluﬁeslqm’t@m
the nunberfog{%%?o%frgéz}nael ﬁ‘}e lasthé%j?tlve\lgqoc?( aanalocatI h%’l orm H)n r?%ir 1Iq€£ll on

i ndi cati ﬁ% ective Brock 18 Tonsety
i nf or mat irgdladen@ncElbock@plabiag ticlast defeetite bleckbl ock |s the start bl ock,




i ndicating that the defective block is consecutive and the second
information indicating that the defective block is the end bl ock. 6.
The apparatus of claim5, wherein if the defective block is
consecutive, the defect list entry cggiists of a start entry and an
end entry, and the start entry inclu | ocation information
regarding the first defective block, and |ocation information
regardi ng a replacenent bl ock replacing the first defective bl ock,
and the end entry includes |ocation information regarding the |ast
def ecti vé. bl ockmetnd fdrcrc}abditwmg’ dutofromtah opticad gardiimgmedinegbapasme gt

bl ock repla e st def e t|ve ransfer
Gt w ¢ Robs et IF aft ki Relb ikt mlar hIRRIRS el gRE s
predet er mefeedinangear data &tOMR Addfepliacduamihdl elprisii ch repl aces a
def ective bl ock having a defect in a user data area, the t hod
conprising: eding the defegt histromyrisinget lsast opp defeetdivpeitss g datect sk grtrpne
defect |iStingAtiH poh'}?é? pgﬁlftlﬁg fo & bl?}slcgf‘le%olﬂ%\f'tMe?ecﬁbé SibclPRdY &Eond
pointing to a physical locartion of the defective block and a second
poi nt er pointiripagiting teaa piyrgiatlatation edtliegrplefemdnebloelpt arepmningsb diek
correspondi the defectjve blo a r.ation e
defectiv%'tfoéwﬁo dﬂgﬁﬁﬂ$gnﬁg%%%%hq%% &3ﬁgwghﬂmh églngl%%ﬁ%ﬁ%dgg?ea
wher ei n tffven Sik@tddstelnined et ithe oprigil keeslifd mediuinnf or mati on i ndi cating
whet her the defective block i S S|ngle or onﬁ§cut|ve nd, if the

r

def ective bl odHefed (5 5@hE Rl CEBRE SIS HFEerNEY IR Fine "y heh Beher
the def egbioufyd00KiskoR o'ifcaﬁsrecmveqlﬁd thheraeﬁa%ebdwa&s %H%@(Qltﬁ@esecond
consecuti ve defective g and wherein the defect |ist

further colapritwagndipdtiog r’fﬁﬂh@hﬂl@ efeotied blocknip astagiblepifas en end bloclepmenges
cont ai ne -de . List d the total number of defect |ist
entries ?% %ﬂ%?@PQ%%%&%ﬁﬁ%E?kﬁggdefect list entries which have the
first informtwherein theidefatt livg fitrthat cdnlyeiseeihéoiatien i @ nisbaarisefeut lisve

and the second infor. i i ndi cat | t hat .t he fective. block is, the
Shart o SRt oMb e DR G bR ainogn et et et Riepi ey i

first inhamBetdfRfdnNE cakief@hichatvd Me fiek g6t n hdedink $ha MRTCEMIETY €
and the second information indicating that the defective block is the

end bl oclblockgs copsecufiise #sldthe fecendindermatiop gydggating that the defeetsetbileck iphsck
s Conse%{é}t‘b‘{&kh%ﬁﬁhgﬁ&‘ﬁﬁél Jriasfecant Eoti gmﬁll: fhdveQhe Arsp i®SinaBPL Ty and

an end entry, e start entry i ncl udes ocatlon I nformation

regardlngmhhenEMM$ﬂwdbﬁEUVaMedbﬁoommman@ahdduhxunwnm%unmumnmmcmu@
regardin re nt. bl ock r acing the first defective bl ock,
and t he gﬁ%ﬂgﬁg‘§%|%EPHﬁE§ﬁ?%EQ§$ i nfornmation regarding the |ast
defective bl ock, and | ocation |nfornation regarding a replacenent

bl ock repIaC|§% the | ast defective bl ock 9. An optical recording
medi um c8npr i dMAgPPagAtsHclamt S Whewip if &ﬁd‘efectwe leCIEﬂSé?G%&eé'ﬂtFﬁen@ﬁ dglegta

to store LRl BEEHEDEa le%llftr} Qldra%@né%ﬁtrﬁl aﬂ&ftlﬁ:csttdﬂ’&tn@' iRQHdds ‘?&c%h&@' in

the user data ar ea, and def'ect |i st conprising a "'east one of
def ect | |msft>1rea1tomy¢gatrdleg deffesitdechme @nek, ynhboe it 1afoﬂmatscm ipgardmera
p0|nt|ng t a

oca ef.ective block E
poi nt er IS ayl:?%cﬁ{ 1e%lﬁ01§1g @}J‘?%F‘ (f:,?getc?\é% lgll ?k, aﬁéﬁle en ent & ud%s] loceﬁlon
mformat]on regarding the last defective block, and location 1nf0rmat10n regarding a

replacement block replacing the last defective block.

7. A method to transfer data with respect to an optical recording medium comprising
a predetermined area to store a replacement block, which replaces a defective block

having a defect in a user data area, the method comprising:



22 corresponding to the defective block and status information of the
defective block and the repl acenent bl ock, wherein the status
information conprises first information indicating whether the
defective block is single or consecutive and, if the defective bl ock
is consecutive, second information in fcati ng whet her the defective
block is a start block or an end bl ock anbng the consecutive
defective blo Y‘&%E r S

i nformation o%%of)d?[ﬁ?a def {dis Igie gt algtgngghf{erh: lgstéelﬁz ntmél’ﬁ%e gt ehﬁg
def ect | ilgting ad‘utstmh'mtetrqmaitmg tovbphysofal Wedtentofithestefenive blosk argl &mnﬁ

t he nunber. f defec i ch ol i on
i cat | AgESRPRE o PEYRDloeafeh of teC Rl ok bt L e

i nf or mat idefectiviibleelt addgtdvlainfdimetisledfaks dofective Btdekiasd tHeeedidhientbloslk
and the nunber of defect |ist entries which have the first

i nf or mat i AeiPRRcEEIeE 2f%at the defective block is consecutive and
the second i nfarnRi i @tah{},qm%ﬂhétﬂﬁ &H%hsés%stqﬁlfo%ﬁﬁﬁo%‘%nﬁﬂ:&ﬁ-}é w}r%tﬁeP&eend
bl ock. 10. The optical recording fumof claim9, wherein if the
def ect i velefsctyekbipek is smgleaurtcprsecutivigand,af @@tdefep@te Hotl iy comngityesseoinda
start entr t r nLr ncl.ud Lon
i nformati ofﬁ relgozlilrladl(‘?‘?‘qm’tgr‘f‘tca11 %l%éF Téhterhgfefpv ];5:1@% lﬁlao M(’Ck ra%ceaibfogﬁ%wgg
i nf or mat it conegatick dgeaive dplchcadent bl ock repI aci ng the first '

defective block, and th end i ncl ud | acation i nf
regar di ng t he Whegn g‘é ﬁBﬁ’SE{"m@'ﬁHS ] Hefmon it m Frg% dofie it

regar di NQn@;ek @&{tﬁﬁé‘d%%e @éf@& Kist, SR REkAY dubfpet @ﬁieféi?ﬁﬂ%hirié@ 1%% the
11. The apparatus of claim1, wherein the status information further

conpri segumbtioriiefdcblistientics whichdavinide rﬁést imfhanatieherdi¢ariag hap the detective
repl aced b c}/ckt{' nsgcrl)l 1 Q{Iﬁﬂ{; sé% 8@ h‘ff rﬁrila%() ﬁ?caﬁggﬁl% ?%eﬁgt \pelb%é’ﬂ i8 the
wherein t u3|n ormation Turtner rrs 10

i ndi cat i sgrvitietkhend th encibérexdidefeet bk emhes Whmbhhmbdﬁtsyutfdnmaneml acenent
bl ock. 13,. The nethod_.of. claim5, wherein. the stat.us infor, i.on
further CoHftingdat i recties bRk KAPRSEPYHG o Her ST Or L CHBA B PO ook

is repl aged 1Vdelidrave BRLtRGaREd back. 14, The nethod of claim?7,
wherein the status information further conprises 23

8. The method of claim 7, wherein if the defective block is consecutive, the defect
list entry consists of a start entry and an end entry, and the start entry includes location
information regarding the first defective block, and location information regarding a
replacement block replacing the first defective block, and the end entry includes location
information regarding the last defective block, and location information regarding a

replacement block replacing the last defective block.

9. An optical recording medium comprising:

a user data area; and

a predetermined area to store a replacement block to replace a defective block
located in the user data area, and a defect list comprising at least one of defect list entry,
the defect list entry having a first pointer pointing to a physical location of the defective

block and a second pointer pointing to a physical location of the replacement block



i nformation indicating whether the defective block is replaced by the
repl acenent bl ock. 15. The nmedium of claim9, wherein the status

I nformation further conprises information indicating whether the
defective block is replaced by the reBiacenent bl ock.

corresponding to the defective block and status information of the defective block and the
replacement block,

wherein the status information comprises first information indicating whether the
defective block is single or consecutive and, if the defective block is consecutive, second
information indicating whether the defective block is a start block or an end block among
the consecutive defective block, and

wherein the defect list further comprises information on total number of defect list
entries contained in the defect list, and the total number of defect list entries is sum of the
number of defect list entries which have the first information indicating that the defective
block is consecutive and the second information indicating that the defective block is the
start block, and the number of defect list entries which have the first information
indicating that the defective block is consecutive and the second information indicating

that the defective block is the end block.

10.  The optical recording medium of claim 9, wherein if the defective block is
consecutive, the defect list entry consists of a start entry and an end entry, and the start
entry includes location information regarding the first defective block, and location
information regarding a replacement block replacing the first defective block, and the end
entry includes location information regarding the last defective block, and location

information regarding a replacement block replacing the last defective block.

11.  The apparatus of claim 1, wherein the status information further comprises

information indicating whether the defective block is replaced by the replacement block.

12.  The apparatus of claim 3, wherein the status information further comprises

information indicating whether the defective block is replaced by the replacement block.

13.  The method of claim 5, wherein the status information further comprises

information indicating whether the defective block is replaced by the replacement block.

14.  The method of claim 7, wherein the status information further comprises
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information indicating whether the defective block is replaced by the replacement block.

15.  The medium of claim 9, wherein the status information further comprises

information indicating whether the defective block is replaced by the replacement block.



