TITLE OF THE INVENTION INFORMATION RECORDING MEDIUM,
RECORDING/REPRODUCING METHOD, AND
RECORDING/REPRODUCING APPARATUS CROSS-REFERENCE TO
RELATED APPLICATIONS [0001] This application claims the benefit of
Korean Patent Application No. 2004-37535, filed on May 25, 2004, in the
Korean Intellectual Property Office, the disclosure of which are incorporated
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recording/reproducing method, and a recording/reproducing apparatus for
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blocks will increase. Accordingly, a user will desire to re-initialize the medium.

[0004] In this case, the defect blocks registered in the defect information after the user has
removed the fingerprints or dust from the surface of the medium can be determined to be
satisfactory non-defect blocks by disc verification after recording data. As such, when re-
initialization of the re-writable information storage medium is required, the drive system
determines defect possibilities of blocks in recordable areas of the entire medium, or defect

blocks registered in the defect information, through verification after recording.

[0005] The recording of the defect blocks that are registered in the defect information or in
the entire medium, and then determining whether the blocks are defective through disc
verification when re-initializing the re-writable information storage medium, can be inconvenient

for users because it takes too much time to re-initialize the medium.



SUMMARY OF THE INVENTION [0006] The present invention provides an
information recording medium, a recording/reproducing method, and a
recording/reproducing apparatus to quickly re-initialize the medium. [0007]
Additional aspects and/or advantages of the invention will be set forth in part
in the description which follows and, in part, will be obvious from the

SUMMARBYOHOTH ENMENRdearned by practice of the invention. [0008] According
to an aspect of the present invention, there is provided an information
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a replacement block, a possible defective block, or a combination thereof.

[0010] According to another aspect of the present invention, there is provided an information
recording medium including a data area, wherein the data area comprises a user data area to
record user data, and a spare area to record replacement blocks that replace defect blocks
occurring in the user data area; defect list entries include status information of the defect blocks
and the replacement blocks; and the status information of defect blocks which are located in a
newly allocated spare area after allocating the newly allocated spare area during re-initialization
is changed to indicate the defect blocks located in the newly allocated spare area have been re-

initialized and are unusable as the replacement blocks.

[0011] According to another aspect of the present invention, there is provided an information
recording medium including a data area, wherein the data area comprises a user data area to

record user data, and a spare area to record replacement blocks that replace defect blocks



occurring in the user data area; defect list entries include status information
of the defect blocks and the replacement blocks; and the status information
of replacement blocks that are unusable to replace the defect blocks is
changed to indicate defect blocks that have been re-initialized and have a
possible defect in response to the unusable replacement blocks, which are
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information indicating the defect blocks remaining in the user data area have a possible defect,
and second status information indicating the defect blocks remaining in the user data area have

been re-initialized.

[0015] The defect list entries regarding defect blocks which are located in a newly allocated
spare area after allocating the newly allocated spare area during re-initialization may be
changed to include first status information indicating the defect blocks located in the newly
allocated spare area are unusable as the replacement blocks, and second status information

indicating the defect blocks located in the newly allocated spare area have been re-initialized.

[0016] The defect list entries of replacement blocks that are unusable to replace the defect

blocks may be changed to include first status information indicating defect blocks that have a



3 possible defect, and second status information indicating the defect blocks
having a possible defect have been re-initialized, in response to the
replacement blocks that are unusable to replace the defect blocks, which are
located in the spare area before newly allocating the spare area, being
located in the user data area after re-initialization. [0017] Verification of
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the defect blocks and
according to verification of the sequential blocks, and second status information indicating re-

initialization, in response to the sequential blocks being located in the newly allocated spare

area after the re-initialization.

[0019] According to another aspect of the present invention, there is provided a
recording/reproducing method comprising newly allocating a spare area while re-initializing an
information recording medium in which a user data area to record user data, and the spare area
to record replacement blocks to replace defect blocks occurring in the user data area, are
arranged, wherein defect list entries include status information regarding the defect blocks and
replacement blocks; and changing status information of defect blocks which remain in the user

data area after newly allocating the spare area to indicate the defect blocks remaining in the



replacement blocks; and changing status information of defect blocks which
remain in the user data area after newly allocating the spare area to indicate
the defect blocks remaining in the 4 user data area have been re-initialized
and have a possible defect. [0020] According to another aspect of the
present invention, there is provided a recording/reproducing method
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replacement blocks; and changing status information of replacement blocks
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initialireptacement blocks in the spare area.

[0022] According to another aspect of the present invention, there is provided a
recording/reproducing method comprising newly allocating a spare area while re-initializing an
information recording medium in which a user data area to record user data, and a spare area to
record replacement blocks to replace defect blocks occurring in the user data area, are
arranged, wherein defect list entries include status information regarding the defect blocks and
replacement blocks; and changing status information of the defect blocks in the user data area,

and status information of the replacement blocks in the spare area.

[0023] According to another aspect of the present invention, there is provided a
recording/reproducing apparatus comprising a reading/writing unit to read data from and/or write
data on an information recording medium having a user data area to record user data, a spare

area to record replacement blocks that replace defect blocks occurring in the user data area,



[0023] According to another aspect of the present invention, there is provided
a recording/reproducing apparatus comprising a reading/writing unit to read
data from and/or write data on an information recording medium having a
user data area to record user data, a spare area to record replacement
blocks that replace defect blocks occurring in the user data area, 5 and
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to re-initialize the information recording medium, and change status information of replacement
blocks that are unusable to replace the defect blocks to indicate defect blocks that have been
re-initialized and have a possible defect in response to the unusable replacement blocks, which
are located in the spare area before re-initialization, being located in the user data area after re-

initialization.

[0026] According to another aspect of the present invention, there is provided a
recording/reproducing apparatus comprising a reading/writing unit to read data from and/or write
data on an information recording medium having a user data area to record user data, a spare
area to record replacement blocks that replace defect blocks occurring in the user data area,

and defect list entries including status information of the defect blocks and the replacement



initialization. [0026] According to another aspect of the present invention,
there is provided a recording/reproducing apparatus comprising a
reading/writing unit to read data from and/or write data on an information
recording medium having a user data area to record user data, a spare area
to record replacement blocks that replace defect blocks occurring in the user
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and the replacement blocks, and then record the status information. BRIEF

BRIEDBSSERIPTION OF THE DHAMWNEES [0027] These and/or other aspects and
advantages of the invention will become apparent and more readily
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conjunction with the accompanying drawings of which: .1isabloc _
and maeeyredd AP PERYIAUREG/RIP A8 IRl Rg SaetiRlI B e § TP et MaiSo HkeEHE
conjudtitie itesee isaenatyifd@ravisgs Srugiidral diagram of a single recording

layer disc according to an embodiment of the present invention; FIG. 3 is a

strifetdrid aidlgekrdiagrard oibl cecsedintigregadicifigppataiingaeosding to an

embo8MBARCINGRL SELRGIRRGeRRbAMVention; FIG. 4 is a structural diagram of data of
a defect list (DFL) according to an embodiment of the present invention; FIG.

5 G SiReHHPHE) AR GHALE SINB ESCRIARILANE SSARSHRIRIGIPAR . 4,
embo#ilGert diubtrpresesstaiugentfonmation of the DFL entry illustrated in FIG. 5;
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within a spare area is newly allocated in adisc after re-initializing the
embogigieRiRidAmIaahIRYRBMRIment of the present invention; FIG. 8A illustrates

stakas4 e tainoref deeg ottty betotefatiprat(DF the dcwndpiateafeadsdanent
data area illu%rrgted in FIG. 7A:; FIG. 8B illustrates status information of the

of theIB':_q_sent inve :
entry after dllocating the new spare area
FIG. 5 is a structural diagram of data of a DFL entry such as illustrated in FIG. 4;

FIG. 6 illustrates status information of the DFL entry illustrated in FIG. 5;

FIGS. 7A and 7B illustrate a method of processing a DFL entry of blocks within a spare
area that is newly allocated in a disc after re-initializing the disc according to an embodiment of
the present invention;

FIG. 8A illustrates status information of the DFL entry before allocating the new spare
area to a data area illustrated in FIG. 7A;

FIG. 8B illustrates status information of the DFL entry after allocating the new spare area
to the data area illustrated in FIG. 7B;

FIGS. 9A and 9B illustrate a method of processing a DFL entry of blocks within a spare
area that is newly allocated in a disc after re-initializing the disc according to an embodiment of
the present invention;

FIG. 10A illustrates status information of the DFL entry before allocating the new spare
areas to a data area illustrated in FIG. 9A;

FIG. 10B illustrates status information of the DFL entry after allocating the new spare
areas to the data area illustrated in FIG. 9B;

FIGS. 11A through 11C illustrate three DFL entries when the status information 1 is set to



to the data area illustrated in FIG. 713; FIGS. 9A and 9B illustrate a method
of processing a DFL entry of blocks within a spare area that is newly
allocated in a disc after re-initializing the disc according to an embodiment of
the present invention; FIG. 10A illustrates status information of the DFL entry
before allocating the new spare areas to a data area illustrated in FIG. 9A,;

“3,” whik. |ﬂ&5ai@ésé@l&3<%9dﬁdmr6@@éﬂ&fcﬁ?§n@:tb grtENBBeRIRGAHRE HRssent
new spare areas to the data area illustrated in FIG. 9B; FIGS. 11 A through

'nventﬂb illustrate three DFL entries when the status information 1 is setto 7 "3,"
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blocks with a known length of the defect existing in a newly allocated spare
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FIGS. |I|lﬁrgr]i§ asghange in the DLF entries from the situations illustrated in FIGS.

12A and 12B; FIGS. 14A through 14C illustrate a case in which a starting
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FIGS MeReroRbre1idializng a disc according to an embodiment of the present
mvké“ué n. DETAILED DESCRIPTION OF THE EMBODIMENTS 0028

n@\ﬁﬂ%%% Béerﬂ%ed}?%t%‘%a tie Br%é?ﬂ%ﬂ%%&‘m% %F‘tﬂlé‘c according

drawings, wherein I|ke reference numerals refer to the like elements
throughout. The embodiments are described below in order to explain the

DETARIEBEDEBERMTIORYOEEHnE MBOB figemas [0029] FIG. 1 is a block diagram
of a recording/reproducing apparatus according to an

[0028] Reference will now be made in detail to the present embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are described

below in order to explain the present invention by referring to the figures.

[0029] FIG. 1 is a block diagram of a recording/reproducing apparatus according to an

embodiment of the present invention.

[0030] Referring to FIG. 1, the recording/reproducing apparatus includes a reading/writing

unit 2 and a controlling unit 1.

[0031] The reading/writing unit 2 includes a pickup, and writes data on an information

recording medium, which in this embodiment is a disc 4, or reads recorded data from the disc 4.

[0032] The controlling unit 1 controls the reading/writing unit 2 to write data on or read data
from the disc 4 according to a predetermined file system. In particular, the controlling unit 1
newly allocates a spare area to re-initialize the disc 4, and manages status information of defect

blocks in a user data area and replacement blocks in the spare area according to the allocating



embodiment of the present invention. [0030] Referring to FIG. 1, the
recording/reproducing apparatus includes a reading/writing unit 2 and a
controlling unit 1. [0031] The reading/writing unit 2 includes a pickup, and
writes data on an information recording medium, which in this embodiment is
a disc 4, or reads recorded data from the disc 4. [0032] The controlling unit 1
resultcontrols the reading/writing unit 2 to write data on or read data from the disc
4 according to a predetermined fiIe system. In particular, the controlling unit 1

[0033 e"“%é"&%%?r‘zﬁfgg Eﬂﬂﬁeﬁ:ﬁ(ﬁ%& [esiutialize the s g“a%dstrﬂ%ﬁ‘g%s éi/fg‘élrﬁ] a
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1 includes a system controller 10, a host interface (I/F) 20, a digital signal
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pre determined write command output from a OSt3 and tran write
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. hast I/F adds |t|onal parity encodin
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the ECC block in agredetermln d method. The RF AMP 40.converts the

40 CORRE B RN [oGF 80 48 B K STy R el GAAARAA IR 971 2, ich

includeshiola prmd&lupjeed@eiwbhﬂl,: mgmdtsathﬁﬂt.'emgnai tinari¥imididel 4bom the &5c 4. The
servo%MFéc?é?v@Q %‘oﬁtﬁ%ﬁd -Hggdéﬁ WPS@%&@H{W @oﬁpm@%ﬂﬁa@m %8 Stﬁr\éf?td servo

control from the system controller 10, and servo controls the pickup of the
Contrqlédaﬁ‘r@ﬁh\‘iﬂﬁétﬂﬁlfeéid[ﬁéé"y}tlﬂgdéﬂﬁ&lar the system controller 10 manages

the defect status of blocks when a spare area is newly allocated for
[0035fe-initinitinglahdhdisyste f0086]rdlles $9stamages il deftdictiainged biaideohikst a

spare @EL)SRIMPARESEFIRIRSHH PR MBFe G8EY having status information that

indicates the defect block is re -initialized and has a possibility of a defect,

| h / 2 FL
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entry blavangustaius information that |nd|cates the defect block is re-initialized and has a
possibility of a defect, and controls the reading/writing unit 2 to write the DFL entry on the disc 4
when it is determined that a physical address of the defect block in a user data area,
established before the disc re-initialization, is still included in the user data area after a new

spare area is allocated by the disc re-initialization.

[0037] In addition, the system controller 10 changes a DFL entry of a replacement block to a
DFL entry having status information that indicates the replacement block is re-initialized and is
unusable for replacement when it is determined that a physical address of a defect block in a
user data area before disc re-initialization is included in a physical address of the replacement

block of a new spare area after the new spare area is allocated by disc re-initialization.

[0038] Furthermore, the system controller 10 changes a DFL entry of a defect block into a

DFL entry having status information that indicates the defect block is re-initialized and has a



established before the disc re-initialization, is still included in the user data
area after a new spare area is allocated by the disc re-initialization. [0037] In
addition, the system controller 10 changes a DFL entry of a replacement
block to a DFL entry having status information that indicates the replacement
block is re-initialized and is unusable for replacement when it is determined

possibRAE S U YRIE R ARGTRRS \hehdetegbidionkdd hdisepilaiaarErruReise Hisglacement
block rﬁ-lnltlallzatlgg frmdjded in Wh smzi}l agdr 57 cgf the re -Eaiem%%nbilgfnléﬁged ina
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indicates the defect block is re-initialized and has a 9 possible defect not yet

roo3e)SrigRARSR i s derermined hal g physical addiess olaeplacemant blagk,
at 1s unus eflorrep acementin a Spare area before aisc re-iitialization is
from thechestd.inae shigtsonranidebes1df pedeans dttializaiiciteeedndips rp@dietios, The

readir@}@/?ﬁ _Qiéﬁw_ﬁ%'é{]igééinzﬁéi%-o?ﬁ&et@':disé%rﬁﬁgﬂﬁ@@té‘ﬁqﬁfm}fﬁé’ﬁlﬁmgnal
~will be described in more detail later. [0039] When reproducing data from the
obtainige oY BN IRA L M B FREBTEE I RERTET A Crtom R A5 AeoByers e

inforrrta:hio’t@lgmé!@mipddmm th'elti&b’mﬂiﬁgmn&egiediif@rinmnaDﬂBEtkhgnéf,md provides
modu[%ég'ﬂg(é{"&?i'@%&‘ %tfmgﬁg% BSRLNGAT PR e dixtatedd s‘?@%dglt:fg rrt?t%%ervo 50

_Information signal obtained by Feceiving the laser beam reflect
obtaingd ramthe BZ'I%%WJ pocepHokiHe ﬁ%v‘i’rggrmation signal output from the
reading/writing unit 2 into an RF signal, and provides modulated data
[0040pbtaihedBEEalteRédsigies tioet e dERe8 @l dmchacseutiou s glzdd toothie et byo

admimSefl %ﬂ%&o@rm%ﬂé&m%méeemshm&é&eﬁéq\n%gﬁgi|£hm9§e?v§%o

_demodulates the modulated data, and outputs data obtained by
receivgg i i%%éYﬁ&%[??E@@‘érV&%H}?e%ﬁ% e AEhieRIGRANEPAL T (i8SRMARONtrOl
outputli® Seihwsystaidasivas| el searel pighainasithelistiam dbetisFoAME gioka@ndThe host I/F

20 raFRENG Lz SRR oniol Uk (o syetem controller 10, and

rforms the servo control on the pickup. The host I/F 20 transmits the data
received from the DSP 30 to the host 3. [0041] A structure of the information
[0041}o c A HYCHEURINSUUBITRALP b arPEIRISoARARIT BFERETI B8t fiURPRIBIF iRt the
presenbivwbetidessiibedv [R0ddried?2 is a structural diagram of a single recording
layer disc according to an embodiment of the present invention.

[0042] FIG. 2 is a structural diagram of a single recording layer disc according to an

embodiment of the present invention.

[0043] Referring to FIG. 2, a disc includes a lead-in area at an inner circumference of the
disc, a lead-out area at an outer circumference of the disc, and a data area therebetween in a

radial direction of the disc.

[0044] The lead-in area includes a defect management area (DMA) # 2, a writing condition
test area, and a DMA # 1. The data area includes a spare area # 1, a user data area, and a
spare area # 2. The lead-out area includes a DMA # 3 and a DMA # 4.

[0045] The DMA is an area in which to record defect management information of a re-
writable information storage medium. The DMA is disposed at an inner area and/or an outer

area of the disc.
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[0043] Referring to FIG. 2, a disc includes a lead-in area at an inner
circumference of the disc, a lead-out area at an outer circumference of the
disc, and a data area therebetween in a radial direction of the disc. [0044]
The lead-in area includes a defect management area (DMA) # 2, a writing
condition test area, and a DMA # 1. The data area includes a spare area # 1,

[0046% usghdata dsrzt 8BELRs M@ﬁ&é%%ﬁ@éﬁ@@tﬁé%é@@éﬁ&%@%ﬁt%& a
S%The DMA is an area in which tofgecor defect

3.and MA # 4. [00
determAAoR e R ZUGHRLS SFRLC AIRABIS s TIRE Oh P Rlde T lgck to
replad® MAetedisoded ahinh inestedecbhasd/crwredirod tiesizsistbtiesspae fyeaspnd/or

replaciER Big&teR! AeaEs 2 addesielRimbra AierRidhausenfaBi ftBBthe data

disc, a determination of whether to allocate spare areas to write therein, and
area. JheiRaERERRDIBEkK S Nepiiadorderbwsr teid e IR dode e nialized while
using tleedised, and the sizes of the spare areas and/or replacement block, is

made by a user or a drive manufacturer at an initializing stage of the data

[0047?“?@;)&8_& AR SgRIR&S m%wﬁ&e%wﬂm%%%%wﬁ%é@miﬁ% 68%%&8&& a DFL for
re-initialized while using the disc. 0047i Defect management information

defectipipiERios R 3R BRI LIMSLLE AR S MPICHIP IR ITIRBRAIAIbIPIRRINg 2

structarelisictidetinttianestructure (DDS) which includes information regarding a
structure of the data area. [0048] The DFL is composed of a DFL header and

[0048f Dirhe&Diy.id Bnipuaad of P readd Beqderibadin MUeR b the DFL wil
subse(g,uentlg with reference to FIG, 4. £0049?]8'Ié$%\%gtmg condition test area

be deferied| By maLe g5l RUPSEEHEIY pelneriare Btain the best power for

recording data and variables. [0050] FIG. 3 is a structural diagram of a
[0049}iouiblerwdtingingneien desk aCeoris§ddoia s byaredmieeRreinghpqyyekeintorder to

obtain W& BESNp H? 1 Hretertng Wkl eBvavkggesding layer LO includes a lead-in
area # 0, a data area, and a lead-out area # 0, and another recording layer Li

(0050} {485 A é%ﬁ&'gj@ﬁ{]%?ﬁg]qr&# a3 %@;%Pﬁdg\g?g'@?ga%g} &E?(%%C%Téﬂ%?ﬁ ST’S‘Te

ead-in area ayer include writing conditi
embogdiraant ghing PREAM INVeMEOBata area of the LO layer includes a spare area #

1, a user data area, and
[0051] Referring to FIG. 3, a recording layer L0 includes a lead-in area # 0, a data area, and

a lead-out area # 0, and another recording layer L1 includes a lead-in area # 1, a data area, and

a lead-out area # 1.

[0052] The lead-in area # 0 of the LO layer includes a DMA # 2, a writing condition test area,
and a DMA # 1. The data area of the L0 layer includes a spare area # 1, a user data area, and
a spare area # 2. The lead-out area # 0 of the LO layer includes a DMA # 3 and a DMA # 4.

[0053] The lead-in area # 1 of the L1 layer includes a DMA # 2, a writing condition test area,
and a DMA # 1. The data area of the L1 layer includes a spare area # 4, a user data area, and
a spare area # 3. The lead-out area # 1 of the L1 layer includes a DMA # 3 and a DMA # 4.

[0054] FIG. 4 is a structural diagram of a data format of a DFL 400 according to an

embodiment of the present invention.

[0055] Referring to FIG. 4, the DFL 400 includes a DFL header 410 and a DFL entry list 420.

11



a spare area # 2. The lead-out area # 0 of the LO layer includes a DMA # 3
and a DMA # 4. [0053] The lead-in area # 1 of the Li layer includes a DMA #
2, a writing condition test area, and a DMA # 1. The data area of the Li layer
includes a spare area # 4, a user data area, and a spare area # 3. The
lead-out area # 1 of the Li layer includes a DMA # 3 and a DMA # 4. [0054]

[oosefleN‘J; rﬁ&o@rﬁﬁféfﬁh&ﬁbﬁm E?Gé@cf;rﬁéﬁ%dgg%ﬂf @f;aci_él%ér tiéQFQict;@@@mgH&jFpLngder
ment .o resent in 1oNn. O ererri 0 , Ihe

410 e BEhERE HIB SRS B h BFAUSRA) hop AoCET {0 Rl Sls Wi a

repladefoenidiockfarruabfect 18 ahdgatidriodfsoldtiisiisveitacemahigoldpk, hendaper 414

of usdbidsddre RbikbeadempbiP 46 lH0esa Diteidp Mgl Ald A MURBRHAL41@f of blocks

_ defect blocks with a replacement block, a number 413 of defect blocks
with a pesgiHedeiERicement block, a number 414 of usable spare blocks, a

number 415 of non-usable spare blocks, and a number 416 of blocks with a
[0057posdibtendeteet 40D 87| Erteinsiibecks 1witbitiee eitmentgot ko okttierheies the number

of DFIERIRRAAEVIGBetcEERalES IS PRIt daRg BAlHRFANIBEKIHRR BEIMPeplaced

.. information indjcating, that defect blocks have been replaced with
with reRIAcRRI HARKR MR T RALHAIR%area. [0058] The number 413 of the defect

blocks without the replacement block denotes a number of DFL entries
[0058havihtedufetestatdofriterdritoitindisanitiopdttoe tremirtemenhblockeftactaa@mumber

of DFPBRR M HE gRER @S8O NRSITAR MHERS L defd dhEdRRIBIRRA R PIRSRent

bl kd_(-:'n tes the number of DFL entries having defect status information
OCKIHRCKTRPBIGKE that are usable for replacement among unreplaced blocks
in the spare area. [0060] The number 415 of the unusable spare blocks

[0059}iendtessnuabrirhbé Obite Fisakierkoar e Rlaslsdigaetesithan iinpenatiBiiL entries having

defeciRgieadingopheisHial Githy Bisakl e fararenisaseiirapitn et eRiesg dnreplaced

bl kaOC:ES in the spare area. [0061] The number 416 of the possible defective
OckIBLRE B BEthe number of DFL entries having defect status information

indicating possible defective blocks that are not yet verified as defective

[0060},m oHtp thieheErd Srifiibeudasakhla spate piwss]dpReterthe AugIneE Bk entries

havingekkession-ai o @REties iRaliathg efeeks intiaafoninaiing fdeadignsatiarng
Plock% The DEL entry list 420 includes a DFL entry # 1 421, a DFL entry # 2
unreplaced bl e area.

ocks in the spa
[0061] The number 416 of the possible defective blocks denotes the number of DFL entries
having defect status information indicating possible defective blocks that are not yet verified as

defective among the blocks in the user data area.

[0062] The DFL entry list 420 is a collection of DFL entries having defect status information
regarding various blocks. The DFL entry list 420 includes a DFL entry # 1 421, a DFL entry # 2
422, ..., through a DFL entry # N 423.

[0063] FIG. 5 is a structural diagram of a data format of a DFL entry # i 500 such as
illustrated in FIG. 4.

[0064] Referring to FIG. 5, the DFL entry # i 500 includes status information 1 510, a physical
address of a defect block 520, status information 2 530, and a physical address of a

replacement block 540.
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422, ..., through a DFL entry # N 423. [0063] FIG. 5 is a structural diagram of
a data format of a DFL entry # i 500 such as illustrated in FIG. 4. [0064]
Referring to FIG. 5, the DFL entry # i 500 includes status information 1 510, a
physical address of a defect block 520, status information 2 530, and a
physical address of a replacement block 540. 12 [0065] The status

[0065']nf0ﬂ'ﬁ§t£%r}dls %Qr?dﬂ&f Maiior nsdrﬂﬂfﬁffﬂgﬁlgrﬂrggé‘?@ih(?tatééf@éttgﬁldgf@qﬁe dhefect
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detail H&: StatUsigfosmaiion@ 830 is information regarding the status of whether
the replacement blocks in the spare area are usable. As such, by only

indicating t att e dISC |s | |t|aI| ed in.the stat s |nforma ion 2 530 of the
10066 TR A A5 UL 5o IS AU AR SR e e

roplagesiantAliotig m@é@pareanmmm@r tAé elish carndstypestotnacngUIbRIgismis re-
initiali26iHIRe i&tﬁl@sﬁﬁﬁwﬁwmf%@@m&ﬁé@ﬁ[%rﬁElr SNt G QhENRBIRSH the

on which the data is to be recorded is set as the status information indicatin

verificationperaliopaligT e 1AlRlI Y Rh dis St iRy TR St e sl RaipargHNed
quicklpf theaddtitiorg il tivee tyte Mmfrmomte thab3befdise DBk deent ¢Sodialittedslankl sowhich

the d Q%R@%é‘r@'&%ﬁ@éﬁ%‘%&i@&[ﬂ%&%&@ F?-ﬁ‘é%’é} 1B ﬁ?d?&é)[f ROIACK RGeSO,

e data without goin rough an additional read-modify-write process, even

'”'t'a“?fel%'mf ecettinn datisalierdes g italirripr sh e Hifrcti Hivaypind fnsuks that
the diseINebaSH ee-ifig0lzy® ayiBledIcangya mpid@@@}atméemadtlafmaalmkweﬁ of

ine bURAISRRI e SIS DAoN 2590 15 sebiningicals s flec s e
re-init I8.|IZ€ wnen a repro UC ion-commnan outpu orm

even dbeibest haenMmanasiicdeee st datthitck predsiagained mmafattm;bt@ahsrﬁmﬂs@rmore,
the drifetBRsRaRtAolROGA: Thiedalty sicaldstie asTORfishRvdrtesiblpekd SRtus

d t which the defect k is located i dat
nforn Z S, S0 BT S R EeR B bRAP BIGE 1 (RAEa Salifess
commeinalbigipuh® reglzbost Gtib ieckieth cate thirs thiel sfPaaco a eech §CO 6BIsEiGe &
immeglgg%{%gqﬁtg@%smgfgwagjon 1 510 of the DFL entry # i 500 illustrated in
FIG. 5.

[0067] The physical address 520 of the defect block is a physical address at which the defect
block is located in the user data area, and the physical address 540 of the replacement block is

a physical address at which the replacement block is located in the spare area.

[0068] FIG. 6 illustrates the status information 1 510 of the DFL entry # i 500 illustrated in
FIG. 5.

[0069] Referring to FIG. 6, the status information 1 510 includes five states, “1,” “2,” “3,” “4,”
and “5.”

[0070] Status information “1” indicates the status of a defect block with a replacement block.
In this case, a physical address of the defect block indicates a physical address of a defect
block in the user data area, and a physical address of the replacement block is a physical

address at which a replacement block that replaces the defect block is written in the spare area.
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[0069] Referring to FIG. 6, the status information 1 510 includes five states,
"1,"2,""3,""4," and "5." [0070] Status information "1" indicates the status of
a defect block with a replacement block. In this case, a physical address of
the defect block indicates a physical address of a defect block in the user
data area, and a physical address of the replacement block is a physical

[0071 fd OL SEGEY M&iﬁ'&tﬁ}i tge‘%'gﬁ@lé?% W\@Qﬁéﬂ%t dFR @%@éttgfééi@fﬁﬁgdam kelsi é(tf&@ﬂ@ht
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replaatmetdfelockliodkéndieattdcaaptssical address of a replacement block in the
user data area. [0072] Status information "3" indicates the status of a
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defecP(ve bFocLeléj a gl c[< th%P |r:t;en?tt &et ve%e%% %rrgf. co{?ec n)n af?er r%cor mgsogclta{iJI when
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possitzeudefeletiveimoarnentddock rtbespesdfiedea. In this case, a physical

address of the replacement block indicates a physical address of the usable
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the usablic hteskaapioyg)jcalu seltirescdraent blosib e hedpamanepunused
replacement blocks in the spare area. [0075] The status information "1," "2,"

[0074_}inOI §%i&@¢ﬁ@ﬁﬁéh6r§‘@%ﬂfa‘?é@%é Hidhe ueek da&gaar@ae@a@hm@r@taa& in the
mformﬁ&n "4" and "5" indicate the status of plocks in the Sﬁ%lfe area.FéEOZG

spare-giea. I [0S {3 By S e GLese il P eRiarertent &9 airales A HaY sitd!
addredssef isnrenusiablézieiddk tre stgtusuisddrepitioen2eb B0l islseintthelspbanecathe. disc is
not re-initialized, or is used after re-initialization, if the status information 2

[0075§301’%@@@@ﬁ%ﬁfr&ﬁ(ﬂﬁwwvmf@maf@@nwaiéa?ce iﬁes%%;tt@ '&,Blwalﬁgi iﬁall? igser data
recprded in the block. If the status, information Is setto."1," vali ata
area, B S O Bk, Sl T e abE oS s e e

FIGS. 7A and 7B illustrate a method of processin? a DFL entry of blocks in a
[00761;paﬂg1e status information 2 530 is not illustrated in FIG. 6, but, for example, the disc is re-

initialized if the status information 2 530 is set to “1,” and the disc is not re-initialized, or is used
after re-initialization, if the status information 2 530 is set to “0.” If the status information 2 530 is
set to “0,” valid data is recorded in the block. If the status information 2 530 is set to “1,” valid

data is not recorded in the block since the block has been re-initialized.

[0077] FIGS. 7A and 7B illustrate a method of processing a DFL entry of blocks in a spare
area that is newly allocated in a disc after re-initializing the disc according to an embodiment of

the present invention.

[0078] FIG. 7Aillustrates a data block in a single recording layer disc which allocates and
uses a spare area # 1 before disc re-initialization, and FIG. 7B illustrates the data block with a

new spare area # 1 allocated therein after disc re-initialization.
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area that is newly allocated in a disc after re-initializing the disc according to
an embodiment of the present invention. [0078] FIG. 7A illustrates a data
block in a single recording layer disc which allocates and uses a spare area
# 1 before disc re-initialization, and FIG. 7B illustrates the data block with a
new spare area # 1 allocated therein after disc re-initialization. 14 [0079]

[oo7oRefersmRet®) bFIGAAhe datapspsahas only the spacearsear# ARlatadelerein, and

erein, and includes the spare area # 1 gnd a yser data area. Blocksé

_ th 1), 0,
includgs 48 BRLC R HeliAit A BRIPR R s Bl APAR Hrd: M BIBEK 8RS H)eafb%‘te end
of theRlsskaansl dras. ameplasernent blaeke KridReRdMsdefepllinakniinedr@skedlace the

is a defect block that does not have a r%E)Iacement block to replace the

defectlfsiy HIEIDHe BICR BRI RER B8 BHRECCRIABRTIRTERIo o replace
the adlbtstrmies thedsigcrieaMBA I salect RIoBscRLll exist in the user data

area after disc re-initialization, when the new spare area # 1 is allocated in
the d?:%z;géepiﬂb disc re- initialization while using the disc in the present state.

[0080}5 051 {RER 'ﬁga&?ﬂ@. FH2 Bie MU BANE DIBERTS WhIPHR Repigcefidta area
after diboole; itfitelifation2@heitithatribe spplacerwitibioelocmedtitethiotktdaredthyedisc re-

initiaIiE’m%ﬂjee[%%ga{ﬁectﬂ&Yﬁ{tﬁg mgﬁlstaq@_tries having status information with

a possible defect together with status information that the blocks (1), 20, and
03 are re-jnitialized._[0082] FIG. 8A illustrates the status information of the

[0081h | Refer) ki3 i GilbRaking Brtiga Gshlodkel with hedskiags Retiglock, the block
©@ witRouPadtimeaintkatesrRNAMAMEBINCCHEINAH AlpaBIcl st e’ tbhVertddinto DFL

FIG. 8B is a view of the status information of the DFL entry after allocating

entriegeaniog YL BIA3IPNHLRD RIRRT TP RO AJE RN BN Rk i Eipfimation that the

blockénVe@ioandadheslasarmigizaiustrated in FIG. 7B. [0083] Referring to FIG. 8A,
the DFL entry for the block O is the first entry listed in FIG. 8A. Since the

[ooszf'eotctn‘gl&, 15&!&%‘?%&% y é%%ét"dé”i‘n?'%ﬁn@i’?'ﬁcéf?gﬁ%épPﬂoecrhrgbae%jei ql?%%ﬁ%%%éﬁew

ap y_5|ca a_ ress Of.t e daerec (0] |s_reg| _ere as
spare gigestatugderstinatpihe ebediment dithenreserifbveplistk ie st Jata area

ilustrasdnitiFEizedA SIS SBiblociev &5 the dafectinpaiativitbotidmerrephagamentiiocating
block, status %ﬂormation lissetto"2," a %%f ﬁl address. of the de
e S

; fect
the neyy RRAIE ALGRsTel 850 Y09 &1 BRI @rR{SﬁSHtﬂ‘?ée%??ot"o?hSiﬂég“ area
illustratesl defd& BBck is not yet re-initialized. Since the block 03 is the possible
defective block, status information 1 is

[0083] Referring to FIG. 8A, the DFL entry for the block (D is the first entry listed in FIG. 8A.
Since the block D is the defect block with the replacement block, status information 1 is set to
“1,” a physical address of the defect block is registered as “0010000h,” and status information 2
is set to “0” since the defect block is not yet re-initialized. Since the block @) is the defect block
without the replacement block, status information 1 is set to “2,” a physical address of the defect
block is registered as “0010100h,” and status information 2 is set to “0” since the defect block is
not yet re-initialized. Since the block @ is the possible defective block, status information 1 is
set to “3,” a physical address of the block is registered as “0010110h,” and status information 2

is set to “0” since the block is not yet re-initialized.

[0084] The DFL entry list illustrated in FIG. 8A changes into a DFL entry list as illustrated in

FIG. 8B by re-initialization, which newly allocates the spare area # 1.

15



set to "3," a physical address of the block is registered as "001011 Oh," and

status information 2 is set to "0" since the block is not yet re-initialized.

[0084] The DFL entry list illustrated in FIG. 8A changes into a DFL entry list

as illustrated in FIG. 8B by re-initialization, which newly allocates the spare

area # 1. 15 [0085] Referring to FIG. 8B, the DFL entry for the block O is the
[0085jIrSt RevEviRtes iaC KB, #R. DPe Ak %’F%feroﬂv_@@'@%e?@ré? é'ﬂ?r_ysﬁ?é%%%qf@YSB,

In FIG. 8B, and the DFL entry for the block 03 is the third entry in FIG. 8B.
the DidaieyifmbRedie Rk DisieersecogiABY 6t e MBcraq the ¥ lapatyFontaedmock ©
is the $RFd@ntry WHHRR Bilicsiasdhabiheydie ReEsIdeiarivsdpRkeIsNa C@é’d%():and ®

re initialization, and status information 2 of the DFL entries for the blo
are albgptdndagviiehaindieates that (hRlArmBRsstble Beieeiuy blagksishsno disc re-
initialiZ@tioHI 2lLeal09GabASBYRD Hhendeiptiipeisidn e visatsiaiaBreadii®hre all set

disc re-initialization are possible defective blocks. Therefore, when wanting
to "1, wyhiskundigaiasdRahiE HIcaxs BeebIscREptErably, though not necessarily,
should be checked for a defect by the disc verification process after
[00861ecokdisgctatizearetbet Uisck§0081g Usey statusraafaffeadisn habazédidreare possible

defecf(?)\/:c’@ﬂ%%Qst.oT"QériéfH}E,QU%K Ry ﬂgfﬁgo?étﬂété%wﬂ%tﬂl%é&tH?ei,BT&%aﬁLQ%%bly,

the DFL entry as "1," which indicates the disc has been re- initialized, by
thoughenpiifiafigitg e HNSEIOTRERRRANR A PRIBSE DYdNGetliRS VEFTiEARN RURSeRE after

recordlagedaecerdre dsthe block has become invalid due to re-initializing the disc.
[0088] FIGS. 9A and 9B illustrate a method of processing a DFL entry of

[0087P 1 OCHR TR An RPALRI S BAHER IS I 64N AHGSRIB APt it BRSeRIE sed again after

__Te-initializing the disc according to an embodiment of the present invention.
settingghagiaHs Marmaiered 4'8dea bRSURiAS LinglidatstiafigsdheAigkbashern re-
initialiadoCayas-anihliztesthcsgisce Aresstaflbefiorendirm 2 ignsializ atiomn, indiddtdGhOBata

il t ith a. . cated therein after
recor .éﬁ@%@ﬁgi%ﬁ%%@%@ﬁgﬁ% ?@%ﬁ&ﬁ@%@@%ﬁﬁéa has only the
spare area # 1 allocated therein, and the data area includes the spare area #

[0088} 5 fd G skt it BrdUSTEISREY 1S ArRIQEFSHRY R Chuahat FhEIRFS Syt 2
spareuses tratbianeayaalbbliel D ibheatiorddie inctivetisfiaire anealié cladduedibptk )

embo@jﬁr@eﬁﬁﬁh%g%%qn%ﬁ@'r](_aplacement block to replace the defect block.

Is a defect block that does not have a replacement block to

replace the defect block. The block _ _ _
[0089] " FIG. 9Aillustrates a data block in a single recording layer disc which allocates and

uses a spare area # 1 before disc re-initialization, and FIG. 9B illustrates the data block with a

new spare area # 2 allocated therein after disc re-initialization.

[0090] Referring to FIG. 9A, a data area has only the spare area # 1 allocated therein, and
the data area includes the spare area # 1 and a user data area. Blocks @, &, and ® are
recorded at the end of the user data area, and block (O is recorded in the spare area # 1. The
block @ is a defect block and has a replacement block to replace the defect block. The block &
is a defect block that does not have a replacement block to replace the defect block. The block
® is a possible defective block. The block (@ is a replacement block located in the spare area #

1 which cannot be used to replace another block.

[0091] FIG. 9B illustrates a state of the data area in which the spare area # 1 is reduced
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(c) is a possible defective block. The block O is a replacement block located
in the spare area # 1 which cannot be used to replace another block. [0091]
FIG. 9B illustrates a state of the data area in which the spare area # 1 is
reduced 16 when newly allocated by the re-initialization of the disc while
using the disc, and the block that was located in the spare area # 1 before

when isiifigligadien iy lpraieshindhaise bR Ase B aIsiRg Mdakization MNedistk @
spare area # 2 is newly allocated in the data area, and the blocks (c), 0, and

that wgs lecatosbintsceRaERiA'aRA S Be ipsed eriBiialigatienris. IpRiad i he alRelsatcrrea
after riithigal 868 aﬁ&@#isyﬁa@aﬂda@f er rmmﬂ%&&dfmha&Ma(@a (ehdand blocks

(# [@1 were [ ata are befor |n|t|aI|z an, are mcluded

©, 6 e B L e R R e S eI o0 DB T e g the

spare (@jear# 2hanged |nto DFL entries havmg status information indicating all the
blocks (c)(c), and (c) have been re-initialized, together with status information

[0092!|nd'<|‘=?éf89| ¥ Bits YBURaRS gLk placementdn AREHiIQRrd e 108k ®ha area

which was located in the spare area # 1 before re-initialization, is located in
beforgHe-indiaigatarnre® dredydediinibeAngen 2B EI2 é\ﬁﬁp@f'ﬂ*ﬁ@"@%@@qg L entries of the

block$IANGSANRIE® % FeFdn £AEBA ey DO Blétu e FRRMRIARNRIIBHABHAR IRMRSA @Bthe

been_re-initialized, together with status information indicating it has a

blocks,dasiblcpR{achacnoes TIes intiefizatyiqasibs Hih sialsiHiamation Beisaiinghey
are urRIEIBSEPTRAURSAERY tHERBWOSPRIRANRRR L e WaladBadRiR R &hare area #

illustrated in FIG. 9A, and FIG. 1 OB illustrates the status information of the
1 befquFLeéWtrfg’/"éﬂ@?%ll@t@tﬂﬁ@dtﬁéﬂﬁﬁwﬁgbdﬁéaaa@saﬁqf gerthiiglizatio adiblapadry of the

block @'fé@{%’g'ébr‘% e?BFLOQr%)} H@fﬁ@"&gﬂ% FH@H%%N%@;E’[LH&M@’HBER}'@ has been
block (c) is the first entry listed in FIG. 9A. Since the block (c) is the defect

re- '”'t@i'&ﬂgV\FRHGLW@rré’ﬂféé@r‘r‘ﬂéﬁ?fﬁré‘&“%a\ﬁ%cﬁﬁmrﬂéﬁé@P%%@ﬁgefﬁ"ta physical

address of the defect block is registered as "001 0000h," and status
[0093infoiratidiAZllustssesalie stginséntherddifacobloe oS rmttiyeheinitibdeathg the new

spare’ %‘r’%ﬁ% ihe Alagk4g) 'ﬁgﬁa%eé?éé RIoSKatuiy F‘@Qﬂeﬂﬂcﬁ'@%@m&&é@élﬁe status

information 1 is set to "2," a physical address of the defect block is registered
informatiof) ef (g By %WﬁSﬁJé”ﬁF&tfﬂaﬁBﬁ PR RARATASHESR FR LDRRR fea

ilustratet yetFic:ioBialized. Since the block (c) is the possible defective block, status
information 1 is set to "3," a physical address of the block is registered as

[0094]00]F991fér9% tPPRESTRINSHY B EIALIAR ZoiSRebiGtkOD SR FEtIREY ISRt BiG. 9A.

re-initializ
Since the block @ is the defect block with the replacement block, status information 1 is set to

1,” a physical address of the defect block is registered as “0010000h,” and status information 2
is set to “0,” since the defect block is not yet re-initialized. Since the block & is the defect block
without the replacement block, status information 1 is set to “2,” a physical address of the defect
block is registered as “0010100h,” and status information 2 is set to “0,” since the defect block is
not yet re-initialized. Since the block ® is the possible defective block, status information 1 is

set to “3,” a physical address of the block is registered as “0010110h,” and status information 2

is set to “0” since the block is not yet re-initialized.

[0095] The DFL entry list illustrated in FIG. 10A changes into a DFL entry list as illustrated in

FIG. 10B by re-initialization, which newly allocates the spare areas # 1 and # 2.

[0096] Referring to FIG. 10B, the DFL entry for the block @ is the second entry listed in FIG.
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[0095] The DFL entry list illustrated in FIG. 1 OA changes into a DFL entry list
as illustrated in FIG. 1 OB by re-initialization, which newly allocates the
spare areas # 1 and # 2. [0096] Referring to FIG. 1 OB, the DFL entry for the
block (c) is the second entry listed in FIG. 17 10B, the DFL entry for the block
05 is the third entry in FIG. 10B, the DFL entry for the block is the fourth

10B, RBIDANTIE 1P Bl S k& g KR ERSK 8B IO EF L RRIMSIMEGock ©
10B. Status information 1 of the DFL entries for the blocks (n, (c), and %c)

is the fperi|esdtné Bl IRBhansieaE L eat iy e Hirsky@ fsdbe drsicniey insEBrd0B.
Statug %Hl?rﬁ%{}"&'ﬂ% BYASE EE UNRAZRHON: prRIAYSINTEIIAHOR 4rd ViR IRAIBAIGHich

the state of re-initialization, of the blocks (c), (c), and (c) are all setto "1,"

indicajegitaiioemateliseivtaberines baitagsder a%aae;ﬁww disaressinigatination.
StatugipiBrhAHes's RVES RIS aRISRRl G RONHERL AR eSS B]Scf%lﬁ@c@nﬁﬁ‘& ©® are

block. Status information 1 of the DFL entry for the block 0 is set to "

all setipidn’iindieaties ARy JRGMAgN se dndiszad; %ﬁ&ﬂh?&ﬁﬁbﬁ@ﬂr@sﬁﬁéh?&efed
block rﬁov@@%amﬁlﬁirﬂﬂﬁémgﬁﬁﬂ@d@t@%@m&@?@mﬁéﬂi@%&ﬂd@«thStd@@aﬁmmatlon

of a physic f ct, Ioc 00 t now the
1 o g B G IR L G o WIS DRSS AR T &opgect
statusardoumisdgior Coikdseg tayel digta [@ﬁ),ﬁﬁ]a«aﬂ@eesmhg]mwacbofaslalquIeMmJes to the

| ec| g f S| series will be described now with
Ocatlgg‘%rer@@%égl ‘%Eﬁ%hﬁgéug %B 0099] FIGS. 11Athrough 11C illustrate

three DFL entries when the status information 1 is set to "3," which indicates
[°°97Ja bILB S h A AL SRIRLPN MFEIBIAE 013 IS GRAIFIOFYRT st Wthe same
methairagiplipessibléodefe ctverdilugla)(©0di6d] Referring to FIG. 11A, status

information 1 of the DFL entry is set to "3," which indicates the block may

[00gs8ave B deaslng @Evﬁjeaifaéi%aﬁférﬁfaﬁdé?éepbia@&!ﬁ inAicRigS EP&IFRIN a series
address of the gpéﬁsmlje defectl 005 ésb tulfls ation 2 is setto "0,"

will b ﬁ”f?ﬁ:ﬁd%l%’s IRIBETERiBh ;"and a physical address
of a replacement block is reglstered as "1, which mdicates the block is a

[0099%ingfdCfo dR A tiooogh f1C. iHuswaie HhireVPbE SRS aiep disegieninieidedtien 1 is set

to “3, BIRGKS indiBacknoEviBle Rtth v Paskible defect. [00103] Referring to FIG. 11
B, status information 1 of the DFL entry is set to "3," which indicates the

100103 LR KRIEHBIPGIS By DRNPR 8155 RUKRISabALAg @ defec

[00101] Referring to FIG. 11A, status information 1 of the DFL entry is set to “3,” which
indicates the block may have a defect, a physical address of a defect block indicates a physical
address of the possible defective block, status information 2 is set to “0,” which indicates re-
initialization is not yet performed, and a physical address of a replacement block is registered as

“1,” which indicates the block is a single block.

[00102] FIG. 11B is a view of a DFL entry of sequential defect blocks with a known length of a

possible defect.

[00103] Referring to FIG. 11B, status information 1 of the DFL entry is set to “3,” which
indicates the sequential defect blocks may have a defect, a physical address of a defect block
indicates a starting physical address of the sequential defect blocks, status information 2 is set

to “0,” which indicates re-initialization is not yet performed, and a physical address of a
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indicates a starting physical address of the sequential defect blocks, status
information 2 is set to "0," which indicates re-initialization is not yet
performed, and a physical address of a 18 replacement block is registered as
"5," which indicates the length of the sequential defect blocks. [00104] FIG.
11 Cis a view of a DFL entry of sequential defect blocks with an unknown

repladem@it 1k RORSIRIR defast-dOQMHIeH Refeiaane kHghldiGhsiysdniarasten

bIockl of the DFL entry is set to "3," which indicates the sequential defect blocks
1?*nay have a defect, a physical address of a defect block indicates a starting
physical address of the sequential defect blocks, status information 2 is set
[0010fH d: IGyhiéhisnaidaresfra ki G&fﬂéﬁl@h%@ﬂ?@kfﬂ%%msﬁw@ﬁﬁﬁwn length
of a paskiERsaata. replacement block is registered as a predetermined value
"FFh," since the length of the sequential defects block is unknown. [00106]

[0010 ejG %] {]e?ﬁh@q 1Hestale &iRar ti%?qujgmrl\%l Igﬁ[e@ﬁtwqg R Wgha Wﬁ(‘%ﬂ
ngt e defect existing in a newly allocated Spare a ereas t
indicaigpihm geausintid §6@§bh%ﬁ%@%€:f‘%"@c@<§@%§t§|H*‘é(%@%'rad’éi‘f&%ﬁ €ha defect block

mdma@é‘@ar@tmﬁ@ mgm@dmtcﬁftmeag@éanéummd@m&ﬂjaﬁﬁ@rm@a 2 is set

%—1 % fe t hlo kls # :L throu h # 5 |th a possi efect
to 0 wnicn in I S re- |n| Z 10N IS n g? OI’ %n SS Ofﬁ
seq uentla |spose € uSer data'area. The defec roug #

repla@mmm élp@sﬁwwlﬁef@dta@m@@wqu@emam@feﬁ blo@ngemlgmtﬁr@ the

sequetiidresreeldBR sequantirlsefect blocks is shown as "0001000h." [00108] In
the present state, when the spare area is newly allocated due to

n tion he se ue ntlal defect blocks, is |ncl ed in the
010, o = A 5 LB R B SR o o
the deégqulaérﬁmdrira FRW'Y.LQ'FPCE(I@Q@Q?R@Eﬂ@bn@h&fﬁGt.hfZBmﬁwﬁ@Mﬂﬁ/thﬁmt'a'

defectiBfosRAEXiSIER ARdasts{lRIgekedrdirng 4h 2hivediRdresciig BieseRifvention.

area, while three blocks (blocks # 3 through # 5) are included in the user

|
0t R SR R TR 2 WIE e B e
sequendifdyt disRase@ iBIBEkeserdairageR. ﬂbﬁjéé@ﬂﬁ higsispiretareeobecomieh a possible

defecf W*ﬁ%@@éﬁ@ﬁ%ﬁd@ébﬂéﬂ@ﬂ@ beresagly 2d8ldsKebink3fqishiaBiefect blocks is
show trﬁg@%,ﬂange in the DLF entries from the situation illustrated in FIGS.
rlﬁ

[00108] In the present state, when the spare area is newly allocated due to re-initialization, a
portion of the sequential defect blocks is included in the newly allocated spare area, while the

rest is included in the user data area, as illustrated in FIG. 12B.

[00109] Referring to FIG. 12B, by newly allocating the spare area, two blocks (blocks # 1 and
# 2) are included in the spare area, while three blocks (blocks # 3 through # 5) are included in
the user data area. As will be described later, the blocks # 3 through # 5 (i.e., the sequential
defect blocks) included in the user data area may still have a defect, and the blocks # 1 and # 2

included in the spare area become replacement blocks that cannot be used.

[00110] FIGS. 13A and 13B illustrate a change in the DLF entries from the situation illustrated
in FIGS. 12A and 12B.

[00111] FIG. 13Aillustrates a DFL entry of the sequential defect blocks as illustrated in FIG.
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[00111] FIG. 13Aillustrates a DFL entry of the sequential defect blocks as
illustrated in FIG. 19 1 2A, that is, the DFL entry of the sequential defect
blocks before re-initialization. [00112] Referring to FIG. 13A, status
information 1 of the DFL entry is set to "3," which indicates the sequential
defect block mays have a defect, a physical address of the defect block has

12A, tRgIBIarRIDRE @ty 0Pt AaQDenYId BT Er Boriary MRy sCalimaREron Of the

sequential defect blocks, status information 2 is set to "0," which indicates

at ot yet [ I of
o012 BRI A SRR T ARG o i
indicatemiertrausaiia asieck S!qoo Mesp ey e E3EeRG5 1 PRE B ICAt RN RSST the defect block
has reﬁfﬁ@%ﬂiméﬂéfﬁ%]@¢gggﬁsvuwrﬁtﬁ%iékﬂr_d@ph%fgﬁ?)ltaaﬂiés%tﬁ m@%&iitéhmil defect
e seguentia ee t block aj e,rr tializatio 11 e rrln
Dlocky S e LRI S S0 i o A 5 AR e UL T BT the
performest, @ath&améase:\%ﬁ@teswﬁ Aitieditzetoren tmcnngtr@glmgﬁdyasTﬁatw@Iqhmdlcates

the |eﬁ?% e 2BHYMRaItais BfRipation 1 set to "3, which indicates the defect
cks # 3 through #5 may have a defect, a physical address of the defect

ch isa s al ad
o134 RS Al R Sl Sl R G TR R A SR e
12B, tf@iimnm&&t'dmhasz belbe peattantietidelndt ®lphlysiten wdordzatfienreplacement
block registered as "3," which indicates the length of the sequential defect

[0011BjocRe{ORbESH Fhe. higBke# detutal BiotkeBighratadhciel adhmtpessbisel ean
noludBih (iRl on.2'6, dhe RecRt AR Re RTGPIMAIEIRHINE Re s

e secon as S atus In ormatlon

DFL emwcfaaé%ﬁdamd@ab@wbbﬁ,eétau@s inoemintepiesdresieiect/hlepksrtickresigh # 5
may H&EHighiraion hasibeeariEesnad dtda RbYRIFYiadHess Qd@IeR@CeIRbh is a

K d as "0001000h." The third DFL entry has status jnformat
Starting K AR B PR SEOUT AL RSIE DR, SIALS MTRES, 2 2dp g - pahich
indicatelsiotrimtiidiasdio ndvasiiekrateohasd bae pehfmicad dddres a1qb laysipkicadureidslock
reg|st9rfe%| LRPIRGGMRAL; P&@%é@%@ﬁ%@éf ﬂ@%%ér’ﬂrafﬁ@?e&%%&m'a' defect

blocks in the user data area can be shown as a single DFL entry, but a DFL
oor g R PR 2R 2 s D LS S e B, o
the secasd andHith alﬁta&nm@adjds@"@@dﬂeéﬂﬁeh&al He¢etaolod K lvightanhasieiais
informafghh e defetiih Siteststhe SRASRISHOK eSS dAAtion 2 set to “1,” which
indicates re-initialization has been performed, and a physical address of a replacement block
registered as “0001000h.” The third DFL entry has status information 1 set as “5,” which
indicates an unusable block, status information 2 set to “1,” which indicates re-initialization has
been performed, and a physical address of a replacement block registered as “0001001h.” The
sequential defect blocks in the user data area can be shown as a single DFL entry, but a DFL
entry for each replacement block exists even if the replacement blocks in the spare area are in a

sequence.

[00116] FIGS. 14A through 14C illustrate the case in which a starting address of sequential
defect blocks with an unknown length of the defect is either in the spare area or the user data

area by newly allocating a spare area according to an embodiment of the present invention.
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area by newly allocating a spare area according to an embodiment of the
present invention. 20 [00117] There are two methods to process sequential
defect blocks with an unknown length of defect through re-initialization.
[00118] One method is to verify predetermined blocks from the starting block
of the sequential defect blocks by "verification after recording,” and

[00119?”3’@#@%@ Mﬁ&d@f&@%éﬁs@@d@ﬁﬁﬁ%&@&@d&@%%9 QAKNBRFEIength of

def hh s er[St |n the user data area or the spare area) after newly
etechifteus 6%“4% ? zﬂ‘ea That is, first, "verification after recording” is
performed, and if it is determined that a block in the user data area has a

[0011 ébfééﬂ@\?@ﬁ@?e'ﬁ ﬂQeVgﬂﬁlr@rﬁﬂééef@H@ﬁlﬁ?'%ééﬁ@’dth& gﬁL'%W%{t@bVéﬁnﬁ%e”W
defeci%dﬁi%’WU@ﬁ‘i@@tl@d @ﬁlﬁ@é@&dﬁ@t hibdsgdateimaedirate g RIpekdiosisiberified
bl ks ve %ﬁiefect ah I (?(ft & ck qr? S not nge{j to be reF%lstered Als ft
OCK3rTRR PR M't eengw Ccate 3 ;?a?é Arex i getsiained 8 8eafrec§ ‘after
newlyaal_rmrcat@gtmermﬂr@amatuﬁhatmmmtowmﬂmmﬁgafm tsloetdiscrisuneiseitsied, and if it

is detéRRIREEMANE DIREK iR tRYiRieretiABRY A8 PiRFkISIBHARINGH RBLI Ba¥Ednewly
defect,a DFL entg havin status information indicating the sequential block

allocajed, g EPPINIAE ?ﬁ%‘ﬁ? {18 S EgRA (BEAYPET ot IhbthagIRTyned that
the blgenevatenatDialecmtiyfeletpeamithgoinyvoh ére lblctadoes adtiness ¢ Hbeegistered. Also,

if the EBQHW i Hg&ﬁg‘a%%%%é#ﬁﬁgra?&(‘ﬂ'é’@é geﬁ'ﬂ ﬁi"g‘??s e ﬁﬁ%@ed&hé‘ﬁﬁﬂélﬂﬁy having

the starting address of the sequential defect In the spare
statusjpiQrRAEPAIESRINY the RIGRK é‘bﬁrr‘é’ﬁk@abﬁré@i%?@ﬁﬁﬁ@oblﬂ%lérﬁ@ﬁﬁe&ed and if the
block &ta;rétaqmwr@& toenatertin@rdoresraentacoadied anausdhefd vesiftetinairdting the
to the verification res DEL entry is registered. When the
?lng ad r%gé;é{ﬁ 881388%@%? %f?e%ectrgﬁ)srtébélgsmcluded in the user data
area after allocating the new spare area, the original DFL entry is

[00118] i ARG MRIRCILEIRI SFRRTANSRIGT #n%r‘éré(tﬁ’@?é‘dlﬂﬁlaﬂi’é*ﬁﬁfﬁ Redapihaddress of
the sdﬁﬂﬁfﬁt‘m%ﬂ@cnbmmwwﬂmwwlmml@peﬂe sinee theapisipasenahe starting

addre%%.a&'ﬁu{g aHeR i ?%”o"c&‘é IH@?AF?;%;%OH RS (?8%“&? fQHE}eé]hbsaé?n the new

Iminate e unnecessary rea -Writeé process when recor

spare@fﬁ%@m}@mﬁeﬂﬁM%fs&wmﬁ@gwblgphatmefawmm@%rawtmorded and
then JVerah, eihdnesesrdeifial th@olsﬁfiéaﬁahn@mtmenan@atFer@@m'yf@reahWﬁah the

St 0 a0 O YRR SEIT I R I el P AT AR Aol ocatin
the ndwdipatingressitigadizgitiohDidseneeis pwideained. idiedicsirids Wﬁ@maﬂ@n thdicating re-

initialisiBeHA AT IondeRta g draldisiilalizalins itesheen pesiRemer isAse of

included in the status information 2. This will be described in more
status information indicating re-initialization has been performed is to eliminate the unnecessary

seque

read-modify-write process when recording data on the above-mentioned blocks by the host in
the future. However, if the length of the sequential blocks is unknown, the range from which
physical address to which physical address of the sequential blocks with a possible defect has
been re-initialized is also unclear, even if the status information indicating re-initialization has
been performed is indicated. Therefore, the status information indicating that re-initialization
has been performed is not included in the status information 2. This will be described in more
detail with reference to FIGS. 14A through 15C.

[00120] Referring to FIG. 14A, sequential defect blocks with an unknown length are disposed

in the user data area. Even though the length of the sequential defect blocks is unknown, the
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detail with reference to FIGS. 14A through 15C. [00120] Referring to FIG.
14A, sequential defect blocks with an unknown length are disposed in the
user data area. Even though the length of the sequential defect blocks is
unknown, the 21 starting address is indicated as "0000100h." [00121]
Referring to FIG. 14B, a new spare area is allocated to the situation

startinguriepéad i ifdfeatda. 6080 @Ecating the new spare area, the size of the

spare area is reduced, but the starting address of the sequential defect

[0012?)%?§%W% wRknop e ﬁ”‘ ﬁb%‘%{?esa'[%%]%&ﬁ% wt ﬂeaéﬁﬁaﬁ)ﬁ &sﬂ"é}’é%’m FIG.

e spare area st ains In the useér data aréa e current
14A. éﬁ@éﬁﬂ%@ﬁ@éhﬁ@%ﬁﬁ@@d@ﬁe&?cﬁ*%ﬁ@fs@qlﬁéwﬁpﬁ%ﬁéétf%éﬁé i tfestarting

addretié‘bﬂ%%wu@mldlmﬂsoiﬁcﬂhwmh@%tﬂ(@é% |BrigtAsREMRE thakén&ser data area
beford ﬁng Sg’:\ (tafec blocks are als%ln the use data arga,[aand th?nI?FL entrx is

proce accgrdl arFOBTfZﬁ IEMEAE zﬂs Gt afES a'Rdw sp aeré: Lérre
SItuatlanbemejtt@ mgrsngaﬁidmﬁmgfrm@den@rmal daimcidlecietliating ménww length

remalﬁQz’H &' B8e 0Bt 3RA1 #18 SEAUR I SRS KgRcht AN H iR BRI BAHEE 38 the
of the sequential defect blocks with the unknown length that was in the user

user d@é?aaéﬁ@ LRGN IS RRAGSHR 855PLU1Y is included in the spare

area. In the current situation, since the starting address of the sequential
[001Zabféﬂﬂolb%@samwm@amkmww@p@ma@m ahecaipare theaitibiionsiusireteehiatFIC.

14A. m?eﬁﬁ%{%’t‘ﬁ*@ ﬂ@fﬁ%@%}@a%% '%3‘%2%0(# %@rﬁ%r@m% @ﬁhrg‘éatwg the starting
rocessed accordla%to the result%5 erforming "verification after recording'

addregs of HgetBMHRALY BidBREMSHSHE S IR APIEaBP dhE ' Wak N4 \(istedla area
befordtanky. d0OERBP e Spdrs/a tbads gitilB&XilhuBieatpaaechaaagdnntBFurestisdumtion,

since m@ &M@Qéd%@@ﬁ%'&@%aﬂé%@[%&% Eﬂ%%ﬂ]ng\kﬁ |é7$g‘%h is in the

illustrates the DFL entry of the sequential defect blocks before re-
spareaiaali Lda e whrchifat| %ﬁé?é’&ﬂqqi@f%ﬁﬂ'%@ﬁﬂ'ﬁ%ﬁﬂ%ﬁérﬁ%aﬁ%me DFL
entry &t@wsegﬁemttommg)fdhleeDEéumesr&ﬁmg 3yenitustionngieatesadiapsible

precefSIARMEIOR @ RIS Adrers AL ARlectbinakindoalsp g qysica

ress o status ihformation 2 iIs set fo "0,
WhICh indicates re- initialization has not been performed, and a physical

100123 S8 of 2 BRI, WiSeIF.e aRtdroR tharalies BridctHRiAgRustated i

FIGS .veddetilekibh tdididicate the length of the sequential defect blocks is unknown.

[00124] FIG. 15A illustrates the DFL entry of the sequential defect blocks before re-

initialization, which is illustrated in FIG. 14A.

[00125] Referring to FIG. 15A, status information 1 of the DFL entry is set to “3,” which
indicates a possible defective block, a physical address of a defect block indicates a physical
address of the possible defective block, status information 2 is set to “0,” which indicates re-
initialization has not been performed, and a physical address of a replacement block has
registered therein a predetermined value “FFh” to indicate the length of the sequential defect

blocks is unknown.

[00126] FIG. 15B illustrates the DFL entry of the sequential defect blocks when the starting
address of the sequential defect blocks with the unknown length is included in the user data

area after re-initialization, which is illustrated in FIG. 14B.
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[00126] FIG. 15B illustrates the DFL entry of the sequential defect blocks
when the starting address of the sequential defect blocks with the unknown
length is included in the user data area after re-initialization, which is
illustrated in FIG. 14B. 22 [00127] Referring to FIG. 15B, the DFL entry
remains the same as the DFL entry of FIG. 15A, and status information 2

[001 22;];?&@%&{%@@ mﬁ‘@fﬁ?%ﬁ” a&kﬂ\éﬂxhs[%hg&}@l@- tﬂaé%ﬁ.@r’ﬁ@/\?ﬁf@ﬂ 5A,
entry of.the.s uentl efect JOCKS en.t Sartlng a ress of the
and sglys BTG BOTBID ol oo A B Rtad in the apare

area after re-initialization, which is illustrated in FIG. 14C. [00129] Referring

[0012§] Fid. 15€, inRetiemeldhafiid-anineestor sraderin Meiecieiesknsers Wrtstarting
addretiotiHeeavndanati xistsi daRb o/ BRaie airdoRrDERgBNEYHSIIESSieRE spare area
after 1AGE {qu ig%th%.rc%sgltl ufstyeiéig/ljng &re1d4eéermined blocks after recording the

pre Seintd bl Tomane € arhrig address of the sequential defect

blocks. For example, when there are two defect blocks in the sequential

[00128kRefsroinrsiafilrvirityinband1ssipidng adssrss b hece R iiadgtae Rincka with
the urtknovieTikegtioaisey thiérsidinelels a Drakiathloskeyidtidecthecsersing fol@ek issult of
.. .an unusable.blo two DFL entries as illustrated in F|G, 15C. are registered.
vorty R HBPE SPTEoRAS T N AR ARG S oRetH A o o S
addregs-pitheisiey entiRl deiecidridiels to-an @mbotinvdrarnihgre presentdeleshtitagks in the

sequéx%%&é%?%ﬂwé@eﬂ@riﬂyﬁ%, tedigtetiallaareddR ke drve RYalBIMAgd by

... then the system controller 10 of the drive system receives a disc
Ve”f'CPél‘?HiH%ﬁ‘i‘z%ﬁJH%&ﬁﬂﬁ%‘dﬁ& U865 .bfﬁﬁ‘isvé*]"\ﬁlﬂ%sﬁf%‘?s%‘?@fiHit?a'{hEHHB?P'e block,
two DEbrantdesdas itectnted,ithel Gy $&€hamordagidteretd allocates a new spare area in

the user data area (1602). [00133] Next, the system controller 10 changes a

[0013DF LreasY 1aecanding B b i cllesrlienIREtRRiINSRAFRBE M SR IRETEME S disc
whether a R%rtiézn thatﬂ'}s to be chanﬁed is a single defect block or sequential
K

accora'g%iﬁ Biot t m@ RIERS ALY the portion to be changed is a
single defect block, the process moves on to operation 1604. But if it is

[00133ktRairTdaadodd Gethforitialdigeréds Isiadrd inHBgfove Sy Firaadlibag tae(pystem
contro&icl ist ithistiniedyBiEiretbBe 0034 rninpaizdih Lo ing system

contrpller_ 1Q determi_nes whether the defect block included_in the user data
[oo132@3/\?%3&'H'h'é“a'igg‘?g-imgﬁé'ﬁc% M AIRRiE VELREE ALOGING 1R PSN, S8 focates

a new spare area in the user data area (1602).

[00133] Next, the system controller 10 changes a DFL entry according to the allocation of the
spare area by determining whether a portion that is to be changed is a single defect block or
sequential defect blocks (1603). If it is determined that the portion to be changed is a single
defect block, the process moves on to operation 1604. But if it is determined to be sequential

defect blocks, the process moves along to @, which is illustrated in FIG. 16B.

[00134] In operation 1604, the system controller 10 determines whether the defect block
included in the user data area is still included in the user data area even after allocating the new

spare area.

[00135] If the determination result shows that the defect block remains in the user data area, a

DFL entry of the defect block is changed into a DFL entry indicating it is a not yet verified
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[00135] If the determination result shows that the defect block remains in the
user data area, a DFL entry of the defect block is changed into a DFL entry
indicating it is a not yet verified 23 possible defective block, together with
status information indicating the defect block has been re-initialized (1605).
[00136] If the determination result shows that the defect block does not

possisRaaiIVEBI S og ST R Britlbandieiaionnetdoahiaings thecddemstiblR@oeen
. .tt at \‘Iﬁf iQ luded in the user data area is included in the spare area after
re-initilRRANS

on (1606). [00137] If the determination result shows that the
defect block that was included in the user data area is included in the spare

[0013§}edf A Artcrminatiantitasul Sioweia) GetHeleeibladkigerssdramgatimte gata
user dedd. ERIdRdiedgndahvinardpgleigdistsnbik fRaTeRAGRINGBS tParRteEVGtia area
_ Ist téjsi formation indi?tatrirrl -irne|fiir]|iti jzrqg?ﬁo%?s been performed (1607).
1S mctﬁ% ég] e%?\rﬁhaerﬁaaareeplacemgn%% 8K tRar4s unusable for replacement in

the spare area is included in the user data area after allocating the new
[0013&}afbthpedeiaBuBligieregdticticvsniraliEie fe'erbiigels hah pasineldedHe the user
data dieplackrIenédlackdrisateRidaeisy idiarlingtions & DPL yetryverifirciprasibleck is

defective hlock along.with statys information indicating re-jnitialization has =~ .
changgg Hi P e U 08 Pt e e S 8 el obefer win
statusdatermatien tricatiego@riivializdieo shasdeeisoedeliratitl @bfect blocks, the

process moves on to operation 1610 (as shown by (r)) as shown in FIG.
[00138PBNbxthehense repthecresiieniN watesublaskse tosrdplarenmeadivitetspaidarea is
. length of the uential possible, defective block can b 1610).
el T A B L RS R BB DBh S R convoer
10 chanegmha Sibkuenipfofiiaicil2cesnAet stepkdntpidbekeninvtingdigabnaliis ard kst

verificeBbd8sidle AHRCANOSRIBRAIGRIRINH SBRIEI MG NBIChdditaies theiseausAtirls
b blgfks Eﬁ\/? ti@en re-initialized, and changes a DFL entry of the sequential
een BrRScKkE’ cg Q guential DFL entry (1611). A DFL entry of the sequential

blocks included in the newly allocated spare area is changed into a DFL entry
[0013R]qidaie) CasrishicepRaraiieartadd deiesney. tigh ke ResbedA Beteranged is
sequePRiAVEENIRE BRRDthEiachye ieekSBtEEREIgLIN 1BE0UGRr WRlRnAsRa yll8hown in

the remainder of the sequential blocks is included in the newly allocated
FIG. 185 rindheLaseAidhatRRgRa IR PR o tdB HRIHSIBIIES inbRIBEH i tgagth of the
sequansial pledsisieaderretipsasiessednmeprataiin 863)1, while the other blocks

included in the spare

[00140] In the case of sequential possible defective blocks with a known length, status
information 2 of the sequential blocks in the user data area is set to "1" after allocating the new
spare area, which indicates the sequential blocks have been re-initialized, and changes a DFL
entry of the sequential blocks into a sequential DFL entry (1611). A DFL entry of the sequential
blocks included in the newly allocated spare area is changed into a DFL entry indicating
unusable replacement blocks (1612). When a portion of the sequential possible defective
blocks is included in the user data area, while the remainder of the sequential blocks is included
in the newly allocated spare area by allocating the new spare area, some blocks included in the
user data area are processed in operation 1611, while the other blocks included in the spare

area are processed in operation 1612.

[00141] When the length of the sequential possible defective blocks is unknown, one of
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area are processed in operation 1612. [00141] When the length of the

sequential possible defective blocks is unknown, one of 24 methods 1 and 2

can be used according to the intention of, for example, a drive manufacturer

(1613). [00142] In the case of the method 1, predetermined blocks beginning

from a starting block included in the sequential blocks are verified through
method€HifigRiiora{tes (ReRr ditardrddnRe inReRRIFIBIONR dranprlicaliae itaHlikdiurer
(1613?FL entry of the sequential blocks is changed (1614). That is, according to

he verification results, the sequential blocks included in the user data area

after allocating the new spare area is registered as a DFL entry including

[00143{atis theRRandine MaliestihgPreRRTBINRFEDSIAE D eoTBERMIE Alcfetiarting block

includstiisHeisnahas Blswlkis atngdhmdanrigheosriicititia hred rddsrlimrfcardingen,

(tjothe Yerifica{io results, the uential cks incIL{dq in  the newl
accor ||ng 0] h(? verirication resu’lta ai} etr)1 r)é e sequenti locks,IS,.c an¥ed 1?1%).
allocated spare area dre identitied by entry including statds informartio

That ig, agafedtingg v dxbledicatiosaeteltepheeegeantidblesksrnacsideadsinrifta wsaialata area
after ANSRHHIHDBRLAYErPERA \'@T@Ejﬂﬁg?&ﬂa@@b‘ﬁ]éﬂtﬁ/‘%&@%@@@ﬁjmﬁf@%@on 1

... If the starting block of the sequential blocks is included in the user data area
'”d'caﬁﬂ%r‘téﬁé’éé‘?%ty‘ir% BARAREP!S FREECEARY ARYHRIG TRRIS ARG 'BRYER fgey have
been charitiidadtordssegoamtaidoio theDELifieation assuiitig thedubetice siafkihmcluded in
1SQ | in: r e t | I

R e e LA P M SR
indicajig yralereMkebid cRRIareMRALRIREK B! SRirs IRrAalieg & Dricadingyney have
been regatdingdhe sequential blocks is changed into a DFL entry indicating

usable or unusable replacement blocks according to verification results

[0014Bf TR MELALES: 1REMENGa PRt SGRPBISICINACOYSARIHIEL RIGREMed in

invention, by re-initializing a disc through™ managing defect information _
the usgfiHBiG FDAIRIAHEAIAII TR SRAE ARG HARINHeIIIRRiHIRalRsting block is
changexd s $: iscquiahtiy st MEd efinatdssinimpicating resindtiatiz dlicekhasckeen
. I ed | us, jnfo [ : ist re-initializing th
et B B e L1 LA e
newly2{rcRigeiepaIR el 5 2PIDER iNavHieerie! ifedlosheamrdeeludestiniéne spare

area, ahMOIFIregardiegdatagaferseRniritipizations 8 dhavg &y #iea raventRahdicating
re-initialization has beeq gerformed, glnd, even.if a.host is ues g
usable or unusable replacement blocks according'to verification results pertormed after

recording.

[00144] According to the above-described present invention, by re-initializing a disc through
managing defect information without recording data and then verifying the data, the re-
initialization process is quickly performed. That is, by indicating re-initialization has been
performed in status information 2 of a defect list entry when re-initializing the disc, re-
initialization can be rapidly performed. Also, if the status information 2 of a defect list entry of a
block in which data is to be recorded is set to “1” when recording data after re-initialization, a
drive system knows that re-initialization has been performed, and, even if a host issues a
command to record data on a portion of the block, predetermined data is immediately padded in
the rest of the block without going through a separate read-modify-write process, and the data is
recorded. In addition, the drive system immediately transmits null data to the host, since the

data recorded on the block is invalid, or a check message can be transmitted when a
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command to record data on a portion of the block, predetermined data is
immediately padded in the rest of the block without going through a separate
read-modify-write process, and the data is recorded. In addition, the drive
system immediately transmits null data to the host, since the data recorded
on the block is invalid, or a check message can be transmitted when a 25

reprod 8RN FRMENEPENE e TRREL rE NBIE IR ER cHISRERSBATIAN PEIRR: GA8 time
redyce the Iilg]]e. copsumed ingre-initializin the disc, and pre\%t an
|

cons eSS ST ARE BroRl AN R GREHb S ARHRAY HBiEA TR I 2
re-writggerahedjlrepproducing method can also be embodied as computer readable
codes on a computer readable recording medium. The computer readable

[0014B3COTRENG HORIIHYMdSrodK i AgiaStTagarigs e dhatsacst L daiputdticdneable
q bentherer%ftetr F(?_addb%la coml%yr}errr]sg/&tengn.ﬁxam Ies{ ?fthe qmput%in medium |
CO0eS AT rIE PR (iAG RS LTS Tead-onty FREROR (F&‘}ﬁ%,e ecording medium 1s
any d_aima@mga&:dewgeﬁbmgwl (smﬁ/lgi,ata[wmblmg_n e gresteitapesadioppaikgier system.
Examm&rmﬁlﬂ% S S RGENEMEE R Al FhEBI IR NERMRS ECHrAP HEkRbry (ROM),

transmission through the Internet). The computer readable recordin

; g..
randomAGeRRSRAARY B Wt Ghitdd Yvel ARG KARS S PR AipRe M ayTRline Lya
storaghmgﬂimspaMMenimfaMkde ©odb &S staetlamschizsecutied ug atbéstnientet. The
compfﬁémgghaélé%ég%ﬂgm PR %Oggﬁis?ﬂﬂfé%d&éﬁﬂmﬁefﬁ g%'h led computer

cor cf I r? d tfy

accomplishing the r iIng/reproducing method can be easily construed b
systergeost dndhiBACORMRLLTT SRER O AlaRASFBI EHERRRHIDA PiEtkingd fashion.
Also, {0RdtPbAbRwens deveenabhadisaenisdgrnéne poeaess impirntiathave been
record?ﬁg)’rve“ Al esubed Lwpu'd e Ab r{set(r:ﬁat(?aﬁbgr(tg%%% n%‘é'r"se%#ﬂeﬂqﬁ AL Dt

changes may be made in thisS "embodiment withoutdeparting from the
whichgfig gifsieenamy eipian Gettrinpvention, the scope of which is defined in the

claims and their equivalents. 26 CLAIMS What is claimed is: 1. An
[001481fornBtoghredevdégbaititnts ed e Siegk at datantitesh avbayedn: sHosvd aliad

rea . riSes,; ta area 1o r [ re ar I
cese B S e e L R TR AR n i
embodiment without departing from the principles and spirit of the invention, the scope of which

is defined in the claims and their equivalents.
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the user data area; defect list entries include status information of the defect
blocks and the replacement blocks; and the status information of defect
blocks which remain in the user data area after newly allocating the spare
area during re-initialization is changed to indicate the defect blocks
remaining in the user data area have been re-initialized and have a possible
fect. 2. The information recording medium of claim 1, wherein the defect
CLAI %cks which occurred in the user data area before newly allocating the

SRAFG AL ! éHq .at least one of a defect block having a replacement block,
awge%ectekﬁglcﬁfwit out a replacement block, a possible defective block, or a

combinatjon thereof. 3. An information recording medium comprising a data
arba VR ER RN AL PN P RS 19 QREPRa YO FER BT user
d#te,catal aspevenprisado record replacement blocks that replace defect

blocks og(i}gré}n%{g at,t%% féc%?ﬁ%@é?@é%ef o list entries include status
t

information of the defect blocks and the réplacement blocks; and the status
informatARGI eleréat!BIERIAVRRIACKIBaBLRIRK R hERIg R RIS BPlopkPe arrEINg in
the usitgaallaeaiing the newly allocated spare area during re-initialization is

changadtp indcale the. deteetblacks lecatedin the newly allagaied soare.
area have been re-initializéd and are unusable as the replacément blocks. 4.
blocksTl@dnformation recording medium of claim 2, wherein the defect blocks

WM&Q&GQW@HHQH%&%%W&@E&“@AMRﬁ%M@W%%H@Qﬁ@?%@a‘i@é@tﬁ%wly
include at least one of a 27. defect block havmg&ﬁfréeﬁ%ﬁcem%nt lock, a defect
e

allocafinor g, fRYG: 4 72 AU EAr BRERII LB GRJER, Gt Plocks
remaicoqbiribé oiseéhdadenfirba Aavietorematioinitiaizedingdhmaseiaposripasiatpet.data
area, wherein: the data area comprises: a user data area to record user

data, and a spare area to record replacement blocks that replace defect
b%cf&‘%&!&fﬁfﬂﬁ&‘?ﬁ recording medium of claim 1, wherein the defect blocks which

occurred in the user data area before newly allocating the spare area include at least one of a
defect block having a replacement block, a defect block without a replacement block, a possible

defective block, or a combination thereof.

3. An information recording medium comprising a data area, wherein:
the data area comprises:
a user data area to record user data, and
a spare area to record replacement blocks that replace defect blocks occurring in
the user data area;
defect list entries include status information of the defect blocks and the replacement
blocks; and
the status information of defect blocks which are located in a newly allocated spare area
after allocating the newly allocated spare area during re-initialization is changed to indicate the
defect blocks located in the newly allocated spare area have been re-initialized and are

unusable as the replacement blocks.

4. The information recording medium of claim 2, wherein the defect blocks which

occurred in the user data area before newly allocating the spare area include at least one of a
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the user data area; defect list entries include status information of the defect
blocks and the replacement blocks; and the status information of
replacement blocks that are unusable to replace the defect blocks is
changed to indicate defect blocks that have been re-initialized and have a
possible defect in response to the unusable replacement blocks, which are
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data area; defect list entries include status information of the defect blocks
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replacement blocks are usable or unusable or a defect status of the defect
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of the RRIGRINY the defect blocks_ remair_ling_ in _the_user data area have a poss_it_JIe
defect, and second status information indicating the defect blocks remaining
in the user data area have been re-initialized. 9. The information recording
m@dammindd eaito i/ revbeliatrireidefechiisisngried sagatdingherein:

the data area comprises:

block

a user data area to record user data, and
a spare area to record replacement blocks that replace defect blocks occurring in
the user data area;
defect list entries include status information of the defect blocks and the replacement
blocks; and
the status information of the defect blocks in the user data area is changed, and the
status information of the replacement blocks in the spare area is changed, in response to the

spare area being newly allocated to re-initialize the information recording medium.

7. The information recording medium of claim 6, wherein the defect list entries include
physical address information of the defect blocks or the replacement blocks, first status
information indicating whether the replacement blocks are usable or unusable or a defect status
of the defect blocks, and second status information indicating whether the information recording

medium has been re-initialized.
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defect blocks which are located in a newly allocated spare area after
allocating the newly allocated spare area during re-initialization are changed
to include first status information indicating the defect blocks located in the
newly allocated spare area are unusable as the replacement blocks, and
second status information indicating the defect blocks located in the newly
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registered to include first status information indicating the sequential blocks
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being located in the newly allocated spare area after the re-initialization. 2
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area Fequentiabiacks. which was included in the sequential blocks before newly
allocating the spare area, being located in the user data area after
re-initialization; and
11. The information recording medium of claim 7, wherein verification of sequential

blocks is performed in response to a sequential defect list entry existing regarding the
sequential blocks which comprise at least two possible defective blocks continuously disposed,
and a length of the sequential blocks not being known, before allocating a new spare area;

the sequential defect list entry is registered to include first status information indicating a
verification result, and second status information indicating re-initialization, in response to the
sequential blocks remaining in the user data area after re-initialization; and

the sequential defect list entry is registered to include first status information indicating
the sequential blocks are usable or unusable to replace the defect blocks, and second status
information indicating re-initialization, in response to the sequential blocks being located in the

newly allocated spare area after the re-initialization.
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the sequential defect list entry is registered to include first status information
indicating the sequential blocks are usable or unusable to replace the defect
blocks according to verification of the sequential blocks, and second status
information indicating re-initialization, in response to the sequential blocks
being located in the newly allocated spare area after the re- initialization. 13.
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newly diRGating Mec0ase area to indicate the defect bIocks remaining in the user data area

have been re-initialized and have a possible defect.

14. The method of claim 13, wherein the defect blocks which occurred in the user data
area before newly allocating the spare area include at least one of a defect block having a
replacement block, a defect block without a replacement block, a possible defective block, or a

combination thereof.

15. Arecording/reproducing method comprising:

newly allocating a spare area while re-initializing an information recording medium in
which a user data area to record user data, and the spare area to record replacement blocks to
replace defect blocks occurring in the user data area, are arranged, wherein defect list entries
include status information regarding the defect blocks and replacement blocks; and

changing status information of defect blocks which are located in the newly allocated

spare area after allocating the newly allocated spare area to indicate the defect blocks located in
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combination thereof. 17. A recording/reproducing method comprising: newly
allocating a spare area while re-initializing an information recording medium
in which a user data area to record user data, and a spare area to record
replacement blocks to replace defect blocks occurring in the user data area,
are arranged, wherein defect list entries include status information regarding
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bloc replacement blocks that are unusable to replace the defect blocks to indicate
%efect blocks that have been re-initialized and have a possible defect in
response to the unusable replacement blocks, which are located in the spare
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data area, are arranged, wherein defect list entries include status information

regarding the defect blocks and replacement blocks; and changing status
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second status information indicating the defect blocks remaining in the user

data area have been re-initialized. 21. The recording/reproducing method of

clifim A eaRrERgIFeRFthE BB dRginedTamerising:

newly allocating a spare area while re-initializing an information recording medium in
which a user data area to record user data, and a spare area to record replacement blocks to
replace defect blocks occurring in the user data area, are arranged, wherein defect list entries
include status information regarding the defect blocks and replacement blocks; and

changing status information of the defect blocks in the user data area, and status

information of the replacement blocks in the spare area.

19. The recording/reproducing method of claim 18, wherein the defect list entries
include physical address information of the defect blocks or the replacement blocks, first status
information indicating whether the replacement blocks are usable or not or a defect status of the
defect blocks, and second status information indicating whether the information recording

medium has been re-initialized.

20. The recording/reproducing method of claim 19, wherein, in the changing of the
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status information, the defect list entries regarding defect blocks which are
located in the newly allocated spare area during re-initialization are changed
to include first status information indicating the defect blocks located in the
newly allocated spare area are unusable as the replacement blocks, and
second status information indicating the defect blocks located in the newly
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known, before allocating a new spare area, and a first block included in the

sequential blocks, which was
23. The recording/reproducing method of claim 19, wherein, in the changing of the

status information, verification of sequential blocks is performed in response to a sequential
defect list entry existing regarding the sequential blocks which comprise at least two possible
defective blocks continuously disposed, and a length of the sequential blocks not being known,
before allocating a new spare area;

the sequential defect list entry is registered to include first status information indicating a
verification result, and second status information indicating re-initialization, in response to the
sequential blocks remaining in the user data area after re-initialization; and

the sequential defect list entry is registered to include first status information indicating
the sequential blocks are usable or unusable to replace the defect blocks, and second status
information indicating re-initialization, in response to the sequential blocks being located in the

newly allocated spare area after the re-initialization.
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included in the sequential blocks before newly allocating the spare area,

being located in the user data area after re-initialization; and the sequential

defect list entry is registered to include first status information indicating the

sequential blocks are usable or unusable to replace the defect blocks

according to verification of the sequential blocks, and second status

information indicating re-initialization, in response to the sequential blocks

bei gal cated in the newly allocated spare area after re- initialization. .25. A
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. I_combination thereof. 27. A recording/reproducing apparatus comprising: a
Initializallgfhgawriting unit to read data from and/or write data on an information
recording medium having a user data area to record user data, a spare area
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data area, and defect list entries including status 33 information of the defect
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initialize the information recording medium, and change status information of defect blocks
which remain in the user data area after re-initialization to indicate the defect blocks remaining

in the user data area have been re-initialized and have a possible defect.

26. The recording/reproducing apparatus of claim 25, wherein the defect blocks which
occurred in the user data area before newly allocating the spare area include at least one of a
defect block having a replacement block, a defect block without a replacement block, a possible

defective block, or a combination thereof.

27. Arecording/reproducing apparatus comprising:
a reading/writing unit to read data from and/or write data on an information recording
medium having a user data area to record user data, a spare area to record replacement blocks

that replace defect blocks occurring in the user data area, and defect list entries including status
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the replacement blocks. 28. The recording/reproducing apparatus of claim
25, wherein the defect blocks which occurred in the user data area before
newly allocating the spare area include at least one of a defect block having
a replacement block, a defect block without a replacement block, a possible
defective block, or a combination thereof. 29. A recording/reproducing
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blocks that are unusable to replace the defect blocks to indicate defect blocks that have been
re-initialized and have a possible defect in response to the unusable replacement blocks, which
are located in the spare area before re-initialization, being located in the user data area after re-

initialization.

30. A recording/reproducing apparatus comprising:

a reading/writing unit to read data from and/or write data on an information recording
medium having a user data area to record user data, a spare area to record replacement blocks
that replace defect blocks occurring in the user data area, and defect list entries including status
information of the defect blocks and the replacement blocks; and

a controlling unit to control the reading/writing unit to newly allocate the spare area to re-
initialize the information recording medium, change status information of the defect blocks and

the replacement blocks, and then record the status information.
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32. The recording/reproducing apparatus of claim 31, wherein the controlling
unit changes defect list entries regarding defect blocks which remain in the
user data area after the spare area is newly allocated during re-initialization
to include first status information indicating the defect blocks remaining in the
user data area have a possible defect, and second status information
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user data area after re-initialization. 35. The recording/reproducing apparatus
of claim 31, wherein a sequential defect fliift e_ntgéexists regarding sequential
I
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registers the sequential defect list entry to include first status information
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been Fjeqltﬁt%rl%% after re-initialization, and registers the sequential defect list entry

to Inclu eqllirst status information indicating the sequential blocks are usable

or unusable to replace the defect blocks, and second status information
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blocks to include first status information indicating defect blocks that have a possible defect, and
second status information indicating the defect blocks having a possible defect have been re-
initialized, in response to the replacement blocks that are unusable to replace the defect blocks,
which are located in the spare area before newly allocating the spare area, being included in the

user data area after re-initialization.

35. The recording/reproducing apparatus of claim 31, wherein a sequential defect list
entry exists regarding sequential blocks which comprise at least two possible defective blocks
continuously disposed, and a length of the sequential block is not known, before allocating a
new spare area; and

the controlling unit verifies the sequential block, registers the sequential defect list entry

to include first status information indicating a verification result, and second status information
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36. The recording/reproducing apparatus of claim 31, wherein a sequential
defect list entry exists regarding sequential blocks which comprise at least
two possible defective blocks continuously disposed, and a length of the
sequential block is not known, before allocating a new spare area; and the
controlling unit maintains the sequential defect list entry in response to a first
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_and second status information indicating re-initialization, in response to the
being lacrigdiiifqehaingaidsearmare W fisdHEYzGeMr area after the

re-initialization. 37. An information recording medium, comprising: a user
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new Sag Ire%srt o_ngngf the defect blocks and/or replacement blocks is not read and
erﬁieae%Urlng the re-initialization. 38. The information recording medium of
cliiencenirollirg ¢inittmaistaios indoreqagotiardgieatiling endrairaaspenas ¢ ehiirst block,
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_ dress of the at least one of the defect 36 blocks. 40. The information _
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newlyfallccakdalpyrofsequastiialdefactiblieaksn4l. The information recording

medium of claim 37, wherein the status information regarding the at least

one of the replacement blocks is changed to indicate the at least one of
37. An information recording medium, comprising:

a user data area to record user data; and

a spare area to record replacement blocks to replace defect blocks in the user data area;

wherein status information regarding the defect blocks and replacement blocks is
changed according to results of reallocating the spare area in a re-initialization; and

wherein data in at least one of the defect blocks and/or replacement blocks is not read

and verified during the re-initialization.

38. The information recording medium of claim 37, wherein the status information
regarding the at least one of the defect blocks is changed to indicate the at least one of the
defect blocks has been re-initialized and has a possibility of defect in response to the at least

one of the defect blocks remaining in the user data area after the re-initialization.

39. The information recording medium of claim 38, wherein the status information is

included in a defect list entry including a physical address of the at least one of the defect
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the replacement blocks has been re-initialized and is unusable as a

replacement block in response to the at least one of the replacement blocks

having been one of the defect blocks in the user data area before the

re-initialization. 42. The information recording medium of claim 37, wherein

the status information regarding the at least one of the defect blocks is
block§&hanged to indicate the at least one of the defect blocks has been

re-initialized and has a possibility of defect in response to the at least one of

the defect blocks having been an unusable replacement block in the spare
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45, wherein the verlflcatlon operation is performed on the defect blocks

Wﬁ‘@ hiaviRtBRsstIe @%fﬁ@ﬁ&%@&@ WOHBRARE [ HerctieiRe SRIREKBTcHdtor

dium encoded with processing.instructions erformlngae

uter readable m
regargjn %ﬁﬁb %%%%%h@%aﬁéegh%c b’? K5 9B dPYiRBEiBh e RERR A
defectlonissiag besmorelimiistaadsandonasadi poashiityl oigdisicdh béspie satb the at least

one of AARSE BIJUACKS VR WAeH I the dofEmaliags e 9!8&%%%‘%&#%%%3%&0@

information indicating whether the defect blocks and/or replacement blocks
the rerjaifialsalitnre-initialized; wherein the status information is recorded upon
re-initializing the disc without performing a verification operation. 38

43. A method of recording data on an information recording medium, the method
comprising:

recording status information regarding defect blocks and replacement blocks included in
the information recording medium, the status information indicating whether the defect blocks
and/or replacement blocks have been re-initialized;

wherein the status information is recorded upon re-initializing the disc without performing

a verification operation.

44. The method of claim 43, wherein status information further includes a physical

address of the defect blocks and replacement blocks.

45. The method of claim 43, wherein the status information indicates a possible defect

regarding any of the defect blocks remaining in a user data area after re-initialization.

46. The method of claim 45, wherein the verification operation is performed on the

defect blocks which have possible defects before writing data to the defect blocks.
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47. A computer readable medium encoded with processing instructions performing a
method of recording data on an information recording medium, the method comprising:

recording status information regarding defect blocks and replacement blocks included in
the information recording medium, the status information indicating whether the defect blocks
and/or replacement blocks have been re-initialized;

wherein the status information is recorded upon re-initializing the disc without performing

a verification operation.
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