15/ 11/ 2006 MNMETHOD OF ALLOCATI NG SPARE AREA FOR DI SC RECORDI NG AND/ OR

REPRODUCI NG APPARATUS BACKGROUND OF THE INVENTION 1. Field of 1H#11/2006

I nvention The present invention relates to the field of optical recording
nmedia, and nore particularly, to a nethod of allocating spare areas on a

di sc having spare areas for defect nmanagenent. 2. Description of the

Rel ated Art In order to nanage defects on a general recordable/rewitable

di sc, sli pRAETHODPO tl#gr@ g)gl cal
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generated upon initializati REPRODECING APPARAlNUSar repl acenent for
replacing error correction code (ECC) bl ocks of an erroneous zone with

normal bl ocks in a spare area, used for defects (secondary defects)
generated during use of UI?B] repl acenent is used to
mnimze a reduction in ??};ﬁ?ﬂm ot l.g’%ﬁiﬁ@éﬁ u@tﬁl on speed due to

def ect sl. i n Fieldodf the Iimvghtéddl sect or nunber to be provided to a sector which
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def ects of aThedlpwe%Weﬂh@l deletssite thei fieldl of egtical sreporditigd ewtdiap andsawier
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next t t o IS, data

sl i ppi %g ol 1’2‘? ffwi{l"epg)% &S%I?ocgﬁng S8 PS5 Wy SS9 % SRALE i aFRgS dr defect

r epr odundriagementer e, an actual physical sector nunber is shifted by the
sector nunber designated by skipping the defective sector. Such a

shi fting- backwar ds phenonenon is sol ved by using as many sectors as there

are defsects a ted at the end portion of a correspondi ng
recordlzﬁg ar%ég é‘rﬁglﬁd;’)f%%erkg% According to the specifications, the

posi tion of Imoflef RChhiAre d%ﬁ-;%tsfd d SRt RoRMbR/ H@Eﬁ%
prescribed to be recorded in an r?dr%ary do@gct rF?gm%E(%ﬁ% I%hlalfém?nt
manage A rﬂﬂlﬁ’ﬂlweﬁe(fmwtbﬂu@rd’i’ldmg logtal e@@OBimbers to the defects, is used for defects

(primary defects) generated upon initialization of the disc, and linear replacement for replacing

error correction code (ECC) blocks of an erroneous zone with normal blocks in a spare area, is

used for defects (secondary defects) generated during use of the disc.

That is, slipping replacement is used to minimize a reduction in the recording or
reproduction speed due to defects, in which a logical sector number to be provided to a sector
which- is determined to be defective during a certification process for inspecting defects of a
disc when the disc is initialized, is provided to a sector next to the defective sector, that is, data
is recorded or reproduced by slipping e sector where a defect is generated during recording or

. reproduction. Here, an actual physical sector number is shifted by the sector number designated
by skippi_ng the defective sector. Such a shifting-backwards phenomenon is solved by using as
many sectors as there are defects in a spare area located at the end portion of a corresponding
recording area (group or zone). According to the speciﬁcations, the position of a defective
sector replaced by slipping replecement is prescribed to be recorded in a primary defect list

(PDL) in a defect management area (DMA)ona disc.



2 Slipping replacenent cannot be used for a defect which is generated while
a disc is being used. Wen a defective portion is disregarded of h RASh
discontinuity is introduced into the |ogical sector numnbering, qv%'st?ipneang
that slipping replacenent violates file systemrules. Thus, |inear

repl acenent is used for defects generated during use of the disc, in which
an ECC bl ock including a defective sector is replaced by an ECC bl ock
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vel ocity et hod> That is, when defects are managed by the |inear

repl acenent, linear replacenent within a defective zone as possible

i ncreases the search speed since there is no change in the linear velocity
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showing a user area and a guard area and spare area, and FIG. 1 B one-dimensionally shows
several zones on a disc. Each zone is comprised of a guard area, a user area, a Spare area, and a

guard area which are sequentially arranged.

A disc is segmented into zones to solve inaccurate recording due to a change in the
- speed of a spindle during recording and to use a zone constant linear velocity (ZCLV) method

in order to increase the search speed with respect to a constant linear veloeity method.

_ That is, when defects are managed by the linear replacement, linear replacement within -
a defective zone as possible increases the search speed since there is no change in the linear
wvelocity of a disc. Thus, the DVD-RAM allocates a certain amount of spare area to each zone

as shown in FIG. 1 B, to accomplish linear replacement. -

In this existing defect management method, each zone acts as a group, and a spare area

is allocated at the end of each group. Each group is managed as a defect management area.



15/11/ 2006 3 Also, since the start sector nunber of each group is
predeterm ned, an ECC bl ock is supposed to start at the start ppsy4i1om@de
a zone which is a unit for physically segnenting an area. The start | ogi cal
sector nunber of each group is designatged as descri bed above. Thus, when
defects are managed by slipping replacenent, slipping replacenent nust be
performed only within a corresponding group. In order to replace defects.
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utillization of a disc is degrade SU Y OF"THE “invention
therefore provides a nethod of allocating a spare area for a disc recording

and/ or repr ci ng ratus which allocates the spare area_ for, disc defect
managenent , ?E“E‘G Slz%é&%&%s& ir@?l?@df%yr RY‘eeRpesinend i ereterthan thesige of af
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replacement. However, when linear replacement is used, defects are managed not in units of
sectors but in, units of ECC blocks, that is, in units of 16 sectors. Thus, a spare area of 16
sectors is required to process one defective sector, which degrades the efficiency of defect

management.

Also, a standard size of a spare area for defect management is predetermined, so that
spare areas of the same size must be also allocated in applications to which defect management
using linear replacement cannot be applied, such as real time recording. Therefore, the

efficiency of area utilization of a disc is degraded.

SUMMARY OF THE INVENTION

The invention therefore provides a method of allocating a spare area for a disc rec'or,di-ng

and/or repr'oducing- apparatus which allocates the spare area for disc defect management, the
method comprising forming a group out of a plurality of zones on a disc, the group including é
user date area, and allocating a primary spare area for slipping replacement to the group.

The invention also provides a method of allocating a spare area for a disc recording

- and/or reproducing apparatus which allocates the spare area for disc defect management,



The invention al so provides a nethod of allocating a spare area for a disc
recording and/or reproducing apparatus which allocates the spares5anas 3906
di sc defect nanagenent, 15/11/2006 4 conprising allocating a primary spare
area for slipping replacenent of a group formed of a plurality of zones of
a disc; and allocating a secondary spare area for |inear replacenent
according to a size of an area of the primary spare area remaining after
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descr i bionged of aipluzility of 7amed ef a didc; aibib cadingendecodtaresfararrtd for dhesrapplcémehie
attached drawings.in . which:. FIG |Ais a half plan view of a disc having a
user araéa?fdﬁlgdﬁgrs&%f &8 el hegpripary sparg arqagmaining affepthepyiggary|spare area is -

one--di ' - Sk . SEV. : di sc.; and
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al I;ocati,oglliof. sp$re .areas during use after -initialization; FIGS. 3A and 3B
are vi dtializatign of heidisg- t he di scontinuity of an ECC bl ock within zones by

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the presenf invention will become more apparent by
describing in detail a preferred embodiment thereof with reference to the attached drawings in
which:

FIG. 1A is a half plan view of a disc having a user area, a guard area and a spare area, and
FIG. 1B shows the one-dimensional structure of several zones of a DVD-RAM disc;

FIGS. 2A and 2B are vieWs-- for explaining allocation of spare aréas upon initialization -
according to the present invention, and FIG. 2C is a view for explaining allocation of spare
areas during use after iﬂitialization; |

FIGS. 3A and 3B are views illustrating the discontinuity of an ECC block within zones by
a defective sector upon slipping replacement; '

.FIG. 4 is a flow chart illustrating a method of allocating spare areas during initialization
according to an embodiment of the present invention; and

FIG. 5 is a flow chart illustrating a method of allocating spare areas during use after

initialization according to an embodiment of the present invention. -



a defective sector upon slipping replacenent; FIG 4 is a flow chart
illustrating a nethod of allocating spare areas during initiali;pg}@i(zooe
according to an enbodi nent of the present invention; and FIG 5 1is a flow
chart illustrating a nethod of allocatigg spare areas during use after
initialization according to an enbodi nent of the present invention.

15/ 11/ 2006 5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Spare areas on a
disc for defect mamgerEAPTIERee HIBCIISEREED ERISEDIMRYERY | on incl ude a
primary spare area, a secondary Spare area and a Supprenentary spare area.
The pri mar ySppeasasosa dis fbr defectahdimgement decsrdibhgfte e prentifeRidén Mihiledn
disc is initialized, and. s first used for slipping replacenent. The spare
area r cPRATAVRATEAEA 2 SP50HFN §P3e preg@dr @ supplementry spaedreds a secondary spare
area for linear replacenent. The secondary spare area, for Ilinearly

repl aci ng defects generated during use of the disc, denotes the area

remai ni ng. aTheprimbg sppfel sied i fhgaillecsed forl defdeb RPldcanetIVIRR \dist BPinafAFRAL
during. initialization. The secondary spare area can also denote a

separ at@dyis firyt ysed g sippipe replassments cThe fnsrecaremremajning after dipping feplacement
l'inearly..r [ t Mhile the disg.is bei,ng used, depotes
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i ni tiallineady rephaing defedtsgdrdfatdd QERRt useDFERY diSd) dafotsd@rda reafhing Aerfthe

plurality of zones on a disc_ forns a group, and a spare area (primary
spare &FEWRFY fpare greaipiusy foe plipniegrtaplacement dwinganitiobizatiod. Blte sehendsmyl spereeach
group i lnitialization, -The slipping replacenment, perfornms replacenent
in uni tq{ég 2 séé]?& grg g%)ﬂet%%éspalrﬁ%lyg‘ggfﬂaptsﬂaé'gﬁ? ci ﬁ&pBlF‘%ﬁPﬁaW fﬁ?ﬁ(ﬂ?ie%ffgf he
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merel y not used, and data starts being recorded in the next nornal sector,
so t hatdditienallvrallorated while a dise anbring beedafetibeing mitialized.i al i zati on. During
initialization, as much spare area as possible is allocated as the prinmary
spare area for slipping replacenent, but the primary spare area renaining
after slippThg kel degFeRAt invention as shown in FIG. 24, a plurality of zones on a disc

forms a group, and a spare area (primary spare area) for slipping replacement is first allocated
at the end of each group during initialization. The slipping replacement performs replacement
in units of sectors, thus-increasing the efficiency of utilization of the spare area. However, in
the slipping replacement, defective areas are merely not used, and data starts being recorded in

the next normal sector, so that the defective areas cannot be used after initialization.

During initialization, as much spare area as possible is allocated as the primary spare
area for slipping replacement, but the primary spare area remaining after slipping replacement
can be used as a secondary spare area for linear replacement. When it is determined that
linear replacement cannot be sufficiently performed by using only the secondary spare area
allocated within the primary spare area after slipping replacement is completed upon
initialization of a disc, a secondary spare area for linear replacement is further allocated to
zones in units of zones, as shown in FIG. 2B. . The secondary spare area has no logical sector
number, and information on the secondary spare area allocation is stored in and managed by a
defect management area (DMA). The secondary spar‘é area allocated during initialization is

essentially disposed at the end of a zone, though the secondary spare area is not necessarily



can be used as a secondary spare area for linear replacenent. Wien it is
determ ned that I|inear replacenent cannot be sufficiently perfagedibywooe
using only the secondary spare area allocated within the primary spare
area after slipping replacenent is cong eted upon initialization of a

di sc, a secondary spare area for linear replacenent is further allocated to
zones in units of zones, as shown in FIG 2B.. The secondary spare area has
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e
controlled. Also, since the spare area is controlled in units of a zone, a
spare area in a zone closest to where a defect is generated can be easily

found. Furthernore,, nodificatiqn of existing DVA infornation can be
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each zone),. Wij-le a disc is being used after being initialized, when a
spare af8h3%E)|inear replacenent allocated in units of zones is
insufficient, a predeterm ned anount of supplenentary spare area for

i near replacenent is allocated starting fromthe highest portion of a

| ogi cal fil &ladleea dinc ds fhckey syat afier dsinghmmializad, FivBen 2Cspddararag fbr deear
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-supplementary spare area is used in reverse order starting from the rearmost of the logical file

area, thus solving discontinuify of the logical file area.

Linear replacement is performed in units of ECC blocks, so that an entire spare area of
an ECC block is used even when one sector is defective. In the linear replacement, a defective
block is replaced by a physically-isolated spare area, so that the search speed is lowered when a
defective zone is searched for. However, the linear replacement can respond to defects
generated while a disc is being used, so that it is used with respect to secondary defects

generated during use of the disc.

Just as much supplementary spare area as the size of an empty continuous area at the
rear of the logical file area is allocated. The maximum size of the supplementary spare area
- must be smaller than the area of a final zone. Here, the logical file area denotes a logical area

. among the total area used in a file system, where a user data file can bc_ recorded!feproduced.



bl ock is replaced by a physically-isolated spare area, so that the search
speed is lowered when a defective zone is searched for. Howeveris5yhe /2006
| i near replacenment can respond to defects " generated while a disc is being
used, so that it is used with respect to secondary defects generated
during use of the disc. Just as nuch supplenentary spare area as the size
of an enpty continuous area at the rear of the logical file area is
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smaller than. the area of a final zone. Here, the logical file area:
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user data. file,can be rgc
di amet e’iagﬁ‘ﬁ%mﬁmﬁp R gﬁﬁ’ﬁ%‘ of a user data area nust be 38mm at the nost

since the 80mmdi anet.er disc is affected by rapid double refraction from

around a 38nmm radius due to injection of a disc. Wen a spare area for
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nunber defects that are proces using a primry defect

t hi s caedorsy wldeh eredhe maxansmpanmizr ofl defeetd thairare prucessked usigg bl privkarpakifédtons)
nmust be, ther allocated to prevent an ECC bl ock fromnot starting at the
start Elafsgl’ﬁ n 16 5,036, SERgR 210k (2 HIREE WP P8 958‘3’%{”6%&6&%1%%%5.“8’!“ fie
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repl acenent %Hé%wexiﬁ%vﬁgt, g? a |s%in§§{p e g?gﬂlt%%e géegfe%%toqi)énz\?gﬁp%ﬁgi s a
1. 46 GB(ia shifiddytaekivardDyhenvhhdnoa of thentagigalspetoenanber a theobamBily betweeneonbor

ei ght sect(%f and 64 SDL entries to be processed, thus preventing the -
gener af?Rd BY SUPRIRE wPRGEMARedi atel y after formatting due to a |ack of
primary spare area. Here, the warning | evel is generated when a spare area
is smaller than 32 ECC bl ocks. Accordingly, nore than 3% of each zone is
al | ocat ed aBemexpmipierwhapardisc applied to the present invention is a 1.46GB(Giga Bytes)

DVD-RAM, a primary spare area allows PDL entries for eight sectors and 64 SDL entries to be
processed, thus preventing the generation of ar waming immediately after formatting due to a
lack of primary spare area. Here, the warning Ievel is generated when a spare area is smaller .
than 32 ECC blocks. Accordingly, more than 3% of each zone is allocated as a pri:hary spare
area in consideration of the number of defects generated in the spare arearand the size of a spare -

area in each zone for preventing discontinuity of an ECC block.

A PDL entry that can be pro'cesséd by the primary spare area corresponds to between one
sector and eight sectors, and an SDL entry is for between one sector and eigh-f sectors. A spare
area for processing the PDL entry (Sppr) and a spai'e are for processing the SDL entry (Sspy)
can be expressed by the following Inequality 1:

1 <Spp;<8 1 <Sgpr<8 . ‘ . (1)



area in consideration of the nunber of defects generated in the spare area
and the size of a spare area in each zone for preventing di SCO”iS?‘EUlWZ@f)G
an ECC block. A PDL entry that can be processed by the prinmary spare area
corresponds to between one sector and gight sectors, and an SDL entry is
for between one sector and eight sectors. A spare area for processing the
PDL entry (SPDL) and a spare are for processing the SDL entry (SsDL) can
be expresse Ve hkbvamisn [ ek PRt F : s e (1)
15/ 11/ 2006 qu'l'sfgﬁeﬁb?h%&t ed- ba kéxgﬁ'ﬁié@‘%ﬁef%%‘#e‘n hégfﬁ%tﬁéﬁ%éiéﬁeéi?é?%&gmﬁn er
due to mplaspmenf, whigl amrewentr,at\thé bhwetany betreen atonéd) evilonovd deyddsetibad Rvith
zones, wil | now-g(g d%eﬁcréglgd wth reference to FIGS. 3A and 3B. In a group
f or med ferencs o Fip$+3A ged 3Bnes as proposed by the present invention, when a
defective sector exists in a zone #n as shown in FIG 3A, renaining sectors
not form ng an ECC block unit are located at the end of the zone due to
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sector number is continuous between them. The guard area is a buffering area for preventing

driving from becoming unstable due to the difference in the rotating speed between zones.

In the present invention, when less sectors than the number of sectors (16 sectors) for -
| forming one ECC block remain at the end of a zone due to generation of defective sectors, they
are not used and skipped. A size as large as expressed by the following Equation 2 musf be
allocated to a spare area used for controlling an ECC block to start at the start position of a zone
in response to the shifted-backwards phcnomeﬁon of a logical sector number that may occur at

the boundary between zones due to slipping replacement:

spare area for block position control = (number of zones - 1) x (number

sectors for each error correction block - 1) ' - 2)

In a DVD-RAM dise, an ECC block has 16 sectors, so that a maximum of 15 sectors
- can remain at the end of a zone if an ECC block does not start at the beginning of a zone.
Remaining sectors at the end of each zone which do not form an ECC block, must also be

skipped in order to match the start position of an ECC block with the start position of a zone, so



allocated to a spare area used for controlling an ECC block to start at the
start position of a zone in response to the shifted-backwards phepprenaqige
of a logical sector nunmber that may occur at the boundary between zones
due to slipping replacenent: spare areagfor block position control =
(nunber of zones - 1) x (nunber sectors for each error correction block -
1) ... (2) In a DVD-RAM di sc, an ECC bl ock has 16 sectors, so that a
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subtracting one fromthe nunber of zones. That Is, ere there are two
zones, posiianaobtrel which ivusdenge emopoECCdleck) esnbesubstantéadlyiatlocated tooendh wbas.e
there are three zones, the nunber of connection portions between zones is
two. A spare area for block position control which is as |arge as one ECC
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zones. In this way, a plurality of zones are's
ar ea f ®CGbloppomhe oapllay betsween zenesl | ocat ed at the end of the group. Thus, -
degradation of the capability to cope wth a burst error generated by a

| arge scratch is suppressed due to the small size of a spare area
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one gr mpfacementais fallpcated aithe end of the group. Thus, degradation of the capability to cope
with a burst error generated by a large scratch is suppressed due to the small size of a spare area

allocated in each group when there are a plurality of groups each having a plurality of zones.

For example, in a disc of about 4.7GB' capacity haviﬁg one group in each 2one, one
group includes about 1600 tracks, and the width of each track on a physical disc is about Imm,
as shown in FIG. 1A. When a scratch larger than Imm is generated on the disc in the radial
direction, about 1600 sectors become defective. However, if a spare area forms a group in each’
zone and is-allocated at a certain ratio according to the. capacity of the disc, jtis déte_mlined that
- only about 1100 sectors can be slippiﬁg—replaced at the inner circumferential portion of the disc. -
Hence, about 400 to 500 remaining sectors ca-n_ﬁot be replaced by slipping replacement, and are
replaced by linear replacement instead. In this case, about 400 to 500 ECC blocks for spare
areas are required, and the perfofma.nce of the disc at a zone where the corresponding defect is
generated is greatly degraded. However, when a large siaare area is allocated with respect to the
entire disc for slipping reinlacement as proposed by the present invention, slipping replacement

can even be performed with respect to such a large defect.



group includes about 1600 tracks, and the width of each track on a physical

disc is about hum as shown in FIG 1A Wen a scratch larger thgn dumges
generated on the disc in the radial direction, about 1600 sectors becone

defective. However,, if a spare area fggns a group in each zone and is
allocated at a certain ratio according to the capacity of the disc, it is
determ ned that only about 1100 sectors can be slipping-replaced at the
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disc for slipping replacement as proposed by t t 1 nvention,
sl i ppi regdiof fHeagremm i step 8§02 vidhat isethp@nﬁmmmmmmfareshppng répdacement mchalege
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and a primmry spare area ..is allocated at the end of the group, in step
5102. %G@Pé‘%%&hbﬁ"mﬁlﬁ%}’ MLO"¢ea for slipping replacenent includes a
spare area for defect nmanagenent with respect to 7679 data sectors (480 ECC
bl ocks), where 7679 is the maxi mum nunber of defect nmnagenent entries
that can beMeanwhilsed m$i46g}BPDIYD -RasM discs [1he riafaep spireraea sarTprdcesyTPDL 32

ECC bl ocks contro the star It of an ECC bl ock_ at each
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is allocate furt er consideration of the spare area for block p03|t|on
control. V\hen the primary spare area is allocated, a determination is nade

wthr eSpeﬁ;lwrtx ?hc;[ Bnmary spare area is allocated, a determination i is- made with respect to the
entire disc area as to whether a defect is generated, and a generated defect is replaced by
slipping replacement using the primary spare area allocated at the end of the group, in step
S103. Here, if the primary spare area allocated while the defect is being replaced by slipping
replacement is insufficient, the corresponding disc is determined to be d'efective, and a step for

oooooo

used.

When slipping replacement is completed in step $103, the portion of the primary spare
area not used during slipping replacement is allocated to a secondary sparejarea for linear
replacement, and when it is determined that there is insufficient secondary spaife area within the
primary spare area to perform linear replacement, secondary spare areas are further allocated to
zones in units of zoﬁes, in-step S104. Information associated with allocation of the secondary
spare ateas for linear replacement allocated to zones in units of zones, is stored in a defect
management area (DMA) on the disc. When allocation of the primary spare area, and

allocation of the secondary spare areas for linear replacement are completed, initialization is



entire disc area as to whether a defect is generated, and a generated
defect is replaced by slipping replacenent using the primary s 1328
all ocated at the end of the group, in step 5103. Here, if the ?Fi:;ﬁary 06
spare area allocated while the defect i being replaced by slipping

repl acenent is insufficient, the corresponding disc is determ ned to be
defective, and a step for generating an initialization error nmessage can
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I nvention. When the size of the secondary, spare ?rea for |inear )
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of continuous: empty area exists at the rear portion of a logical file area, in step S202. If it is

determined in step S202 that a sufficient amount of continuous empty area exists at the rear -
portion of the logical file area, a supplementary spare areas of a predetermined size is allocated
for linear replacement starting from the rearmost portion of the logical file area, in step 5203,

and the step S201 is again performed.

" Aliocation of the supplementary spare area corresponds to redi’st;'ibution of a logical file
area. generated after initialization, so the help of a file system is required. In this case, the
supplementary .spare area for linear replacement is not allocated to each zone but can be
allocated in the direction from the rearmost of a logical file area, that is,. from an area having the
highest logical sector number in a logical file area where 'ﬁlv;f:'s can be recorded for user data, to
an area having a lower logical sector number. Wilen a secondary defect is generated and is
_reﬁlaced by the thus-allocated supplementary spare area by linear replacement, the search speed
is barely degraded, but generation of a logical sector number area in the logical file area, that
the file system cannot use, can be prevented. That is, discontinuity of the logical sector number

cant be prevented.



repl acenent is required during use of the disc, in step $201. If it is
determ ned that the supplenmentary spare area is required, a detesphRats®fe
is made as to whether a sufficient amount of continuous enpty area exists
at the rear portion of a logical file ggea, in step $202. If it is
determned in step S202 that a sufficient anount of continuous enpty area
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area increases, information on the
supplementary spare area must be smaller than a final zone.

If it is determined in step S202 that no sufficient continuous empty area exists at the rear

 of the file system, the empty areas are arranged by the file system or an application program, in
step S204. Thereafter, a determination is again made as to whether a sufficient amount of
continuous empty area exists, in step S205. If there is a sufficient amount of continuous empty
area, the step S203 of allocating a supplementary spare area is performed. If the amount of
continuous empty area is insufficient even after the arrangement of the empty areas, a message
“supplementary spare area cannot be allocated" is displayed, in step $206. Then, the process is
termiinated. If it is determined in step S201 that a supplementary spare area is not required, the

process is also terminated.

Meanwhile, a small spare area for defect management can be allocated in special
applications such as real time recording or the like, linear replacement with respect to secondary
 defects is restrictedly made, and most defects can be processed by the file system or application

program. Also, it is preferable that secondary defects are processed by the file system or



I ncreased suppl enentary spare area nust be separately managed. To sol ve
this problem blocks in the supplenentary spare area are used il%/f\%zfﬁﬁns
order fromthe rear. Hence, if only the highest sector nunber. from whic
the supplenentary spare area starts, apd the |owest sector nunber are
detected, the entire supplenentary spare area can be continuously managed.
That 1is, a recording and/or reproduci ng apparatus does not need to know
how of t_ens: V. r ars 265 1 ] ted,
and carPRuCRHARLERRLOA) el B5l 2o Eig Uh ARG LA X fifinGin St bindnisfes
posi t i apeed leguiesf byed eorregpmgivigzapglicationever , t he maxi mum si ze of the

suppl enentary spare area nust be smaller than a final zone. If it is
determned in step S202 that no sufficient continuous enpty area exists at
the rear of Ll : Z |
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apparatus is also required to detect defects .

replaced is recorded in the start sector number of a replaced block in the SDL entry.

Since the recording and/or reproducing apparatus cannot recognize defect contents
processed by the file system or application program when a corresponding disc is again
init—iaiized and used for another purpose, it can reinitialize the disc in disi‘egard of generated
defects. Accordingly, fast formatting cannot be performed, where the secondary defects (stored
in the SDL entry) are simply changed into a PDL entry and processed by slipping replacement,

" so that the recording and/or reproducing apparatus must manage defects even when the
secondary defects are managed by the file system or application program. Therefore, the

- generation or non-generation of defects must be controlled in all cases using the. SDL regardleé:s
- of performance or non-performance of linear replacement and the existence or non-existence <;f

a spare area for linear replacement.

As described above, the present invention removes a restriction on the maximum size of
. adefect that can be replaced by slipping replacement, without violating a restriction that even a

large defect generated in a group must be processed within the group, so that more efficient



and make m ni num managenent with respect to the detected defects. Here, the
m ni mum managenment nmeans managenent using SDL as to whether a geherayedoe
defect has been linearly replaced.. For exanple, for defects generated
during, use of a disc that has defect ppnagenent information in which

def ect managenent using linear replacenment is not used for real tine
recording onIy the start sector nunber of each. defective block is
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t he defe |ve l'ock has not been replaced is recorded afo

r eal | ocatomingnaskiapplidaiéihpurippie, smthanthBbisceantaroan ibe pucers effeativglywtidizedr t he
defective block has been replaced, and information representing that the -
defective bl ock has not been replaced is recorded in the start sector ‘
nunber. of a replaced block in the SDL entry. Since the recordi ng and/ or
reproduci ng apparatus cannot recogni ze defect contents- processed by the
file system or application programwhen a corresponding disc is again
initialized and used for another purpose, it can reinitialize the disc in
di sregard of generated defects. Accordingly, fast formatti ng cannot be
performed, where the secondary defects (stored in the SDL entry) are
sinply changed into a PDL entry and processed by slipping replacenent, so
that the recording and/ or reproduci ng apparatus nust manage defects even
when the secondary defects are managed by the file systemor application
program Therefore, the generation or non-generation of defects nust be
controlled in all cases using the SDL regardl ess of perfornmance or

non- performance of |inear replacenent and the existence or non-existence of
a spare area for linear replacenment. As described above, the present

i nvention renoves a restriction on the maxi num size of a defect that can
be replaced by slipping replacenent, without violating a restriction that
even a |arge defect generated in a group must be processed within the
group, so that nore efficient 15/11/2006 14 slipping replacenent can be
made. Al so, the size of a spare area can be appropriately adjusted



according to an application purpose, so that the disc area can be nore
effectively utilized. 15/11/2006 is The Clains: 1. A nethod of %yqqa/ti@gG
a spare area for a disc recording and/ or reproduci ng apparat us I ch

all ocates the spare area for disc defect nmanagenent, the nethod conprising
formng a group out of a plurality of Zbnes on a disc, the group including
a user data area, and allocating a primary spare area for slipping

repl acemppt -f.8,4.he group. 2. The nethod of claim1, wherein, the allocating
of the primary spare area is made in accordance with a maxi mum nunber of
def ect managenent entries processable in a primary defect |list (PDL) of
the disc dur%n an ifnitia_lization of the disc. 3. The nethod of claim 2,
wher ei n, 't he Amesaod ofrllogating fespare; aten for 8 siscarecording pud/en seploducingeimaratus

i nclude a sp I r pMSti0g ! f.an error correction
code (ECD) " B ack 1ARale8inE S NP BVl Bileblita?’ Bl Cop B8 &
1, wherein tHerming ecuoipnguteff atpheralityi afesoyessqunos disqrthe giosip fiuludiigos eses idag

primary defect |is PDL) entries for ejght sectqors and 64 secondary defect
list (SDL) &Rt ‘E‘Esa“&%ﬁ%?gFW@“&%@%&%@OWQ&%@EE@P?@mezt@tm.grwp- The nethod

of claim4, wherein the allocating of the primary spare area is for at
| east of the recording nmediumin accordance with a nunber of defects that

are genér at edhpAnethageoipelpifal y whessine therablacating df she pamaryapes drar is puaslednt i ng

di sconti nuit y b en ones. 6. The nethod . of claiml1,
wher ei n V\hen)é%‘%gd chg}&lﬂ ;Hq n%nnq%%gﬁ\ﬁﬁ%?fte&e, ec% ﬁéanﬁ%eg?ﬁnﬁﬁ?qﬂesal’@&esﬂ’?e W #ocat ed
to be withi npSfarm defecalist PDEY ofaldioy) daringai ikiSialpfatibM6f @e 8e. 7- The met hod of

claim1, further conprising perform ng slipping replacenent using the
primary spare area; and allocating a secondary spare area for |inear

replacegent Fhi h14898Fclaim 2, wherein, the allocating of the primary spare area is further made
to include a spare area for adjusting a start position of an error correction code (ECC)

block at a boundary between the zones.

4, The method of claim1, wherein the allocating of the primary spare area is for processing
primary defect list (PDL) entries for eight sectors and 64 secondary defect list (SDL)
entries when the disc has a capacity of 1.46GB.

- 5. The method of claim 4, wherein the allocating of the primary spare area is for at least
of the recording medium in accordance with a number of defects that are generated in
the primary spare area, and a spare area for preventing discontinuity at the boundary

between the zones.

6. The method of claim 1, wherein when the disc is 80mm in diameter, the user data area is

allocated to be within 38mm of a center and on a radius of the disc.

7. The method of claim 1, further comprising performing slipping repiacement using the

primary spare area; and allocating a secondary spare area for linear replacement



16 according to a size of an area of the primary spare area remaining after
the primary spare area is used for slipping replacement, and a pyypase@®bhe
use of the disc. 8. The nmethod of claim7, wherein the perform ng of the
slipping replacenment conprises determning the disc to be defective if an
anount of the primary spare area is i Hsufficient while defects are bei ng
repl aced by the slipping replacenent, and, in response, generating an
initializati I : 9 e method of claim. 7, fupther conprising
usi ng t he seg%(ﬁ a{ng t%gglr%%g%r&e%gaf%‘;mﬁ’fr”'é%wSparree?)rF%rfg’ﬁmg 4fis e PEPRL Briger
from a rear nosta ipasddiforslipping heplenempaidy pupRiseoffse af thdQisc The net hod of
claim?7, wherein the secondary spare area is allocated to a portion of the -
primary spare area remaining after the prinmary spare area is first used for
SLi PPiNG. 1 ePAGRIRAL of dhdim 7NcfEA BRGefibrrth oMing sliBARE Elohckfign Abhaaki no of
t he secondary spare area conprises ocatrng sec rf Spare areéas to not
only a porti dategniningethsr lisarty bepdefectiveed dmunmaligoof the pambryr gmpeeatchVie zone;

and storing i At i on the allacatign qf the secondary spare areas in
a def ect mné‘%&%@g a@ﬁ? 8?1%%“}181% Qe Tepaceq iy Hﬁﬁ&’&m@f “’B?éﬁ?“i‘ﬁnh ahdRej n
secondary spagspotaiferafisy @ ihitiaBididn bRboh&sdRspect i ve guard areas which

are portions of correspondi ng ones of the zones. 13. The nethod of claim7,
further conprising storing informati on on secondary defects generated

during yse ofrut heydigs 1.e LNl al g | Ln.a ndar fect |ist
regardl ess of V\/netl_ﬂier&fl ciq%%la?’ @glﬁ'%raécogdr?ersl{ éﬁ}glsn%lr}léeeﬁecﬁlééﬁgﬁﬁ ePdf&%Q?er%r t he
secondary seplaecmentdn fesersé ordedftom @ pdabraestpoition f Sik Secoldary e aret hod of
claim1l, further conprising allocating a supplenentary spare area of a

predeterm ned size for linearly replacing secondary defects generated
during wse ofhd R6thddoAdiAidDD wheleln the secondary spare area is allocated to a portion of the

primary spare area remaining after the primary spare area is first used for slipping

replacement.

11.  The method of claim 7, wherein the allocating of the secondary spare area comprises
allocating secondary spare areas to not only a portion of the primary spare area but also
to each respective zone; and storing information on the allocation of the secondary spare

areas in a defect management area of the disc.

12. The method of claim 1, wherein secondary spare areas are allocated before respective

guard areas which are portions of corresponding ones of the zones.

13. The method of claim 7, further comprising storing information on secondary defects
generated during use of the disc after an initialization in a secondary defect list
) regardless of whether linear replacement has been performed or whether the secondary

spare area for linear replacement exists.

14. - The method of claim 1, further comprising allocating a supplementary spare area of a

predetermined size for linearly replacing secondary defects generated during use of the



disc after an initialization of the disc, in a forward direction froma
hi ghest | ogi cal nunber of a logical file area. 15. The nethod ofsghai/mdde
wherein a size of the allocated supplenentary spare area is smaller than a
final one of the zones. 16. The nethod of claim 14, wherein a size of the -
al | ocat ed suppl enmentary spare areas islas lar ge as a continuous enpty area
at a rear of the logical file area. 17. The nethod of claim 14, further

conpri sing arg; } e g f jthe. disc n_ there is. an insufficient
cont i nuous er%%gfgér}lgag %Ffaéza?lggg%o ° dise 1“0%?%'3’\&%%68%%{} fom 3 h‘gg’ﬁtgﬂ%ff?lng t he
suppl enment ar ynusyber ef wlogiaal fil8ared he net hod of claim 17, further conprising

generating a nessage representing that the supplenentary spare area cannot
be allocated, if a size of the continuous enpty area is insufficient, even

after thg ar raRGh&foPbr Eilih AR Merdth $asze %’19%5 }E&ia@t s}ﬁgﬁﬁr%nt%gshﬁlg?ﬁ?ahigur ther

conprising storing informati on associ ate oca e
suppl ement ar yrgpeirthaneg @eal pre of tikefomes. managenment area of the disc. 20. The
nmet hod of claim 19, wherein the informati on associated with allocation of
the supplenentary spare area includes information on start and end

posi ti ons. of TheenetidRITCRIR N4,3DeréiR alsEze ¥F BR- allddated NBpIBRENRY sPire Gledd W2l 4,
further conprising using the supplenentary spare area in "reverse order

from a rear m4ge ¥fa qORENYoYy PRy afepaba ppapef the logisak g anse. t he suppl ement ary
spare area. 22. A nethod of allocating a spare area for a disc recording
and/ or reproduci ng apparatus which allocates the spare area for disc

def ect MBnag&he niethodoofinidisi hy fadled Cainpriging afiglily ARG arch§ o thdBiEY whBAr €
area for sliglgi n% repl aé,ement of a group forned of a Iura_Iité of zones of
a disc; and SFfEath HUHICKEE SRIRNGUS FHPY Fat pdean ohihgrlogispl Hieetremin

accordi ng t Oalfycitir@he supplementary spare area.

18. The method of claim 17, further comprising generating a message representing that the
supplementary spare area cannot be allocated, if a size of the continuous empty area is

insufficient, even after the arranging of the empty areas.

19.  The method of claim 14, further comprising storing information associated with the

allocation of the supplementary spare area in a defect management area of the disc.

| 20.  The method of claim 19, wherein the information associated with allocation of the
supplementary spare area includes information on start and end positions of the

supplementary spare area.

21.  The method of claim 14, further comprising using the supplementary spare area in
-reverse order from a rearmost of the 'Iogical file area allocated as the supplementary

spare area.

22. A method of allocating a spare area for a disc recording and/or reproducing apparatus

‘which allocates the spare area for disc defect management, comprising allocating a



of an area of the primary spare area remaining after the primary spare area
is used for a slipping replacenent. 23. The nmethod of claim 22,18her6iap06
the allocating of the secondary spare area conprises allocating secondary
spare areas to not only a portion of the primary area but also to each
respective zone. 24. A nethod of all ocdt i ng a spare area for a disc

recordi ng and/ or reproduci ng apparatus which allocates the spare area for

di sc def ect -] Sl I tkhg a ri e area for

S1 1 ppi ng 1 epl Bumeg pitgpred RERbh o ReoRER bE Siollp s By pBBCoRoRo ot o
al l ocating a sdisorddmijomfing e saoadary spard hies &dr lnes ragIEERRht ACEANR 6E @ 2
size of an ar | mary spare area remaining after the primry

a of the prinma
spare area i OTG&FAOSF ea‘g}m%"‘}ry heFef Eptaiingaliar theprimasy prreaie i uged for a
suppl enent ar klippiag fepiicae?f a predetermned size for linearly replacing
secondary defects generated during use of the disc after an initialization
of the disc. 25. The nethod of claim24, wherein the size of the allocated

suppl e tar [ s large.as.a cpptinuoys enpty area at a rear
of thewfjggi o e iUtod e clatn, 22, whergin the alchting, 8P the srieadasy Spirs Areh sampiFeer ei n
the allocati afo@ting be&ofdEPBEHRE YreBPRY fot@nBAa PEARA ¥R prithar) Galal R aggqgnﬂar y

spare areas to_not only a portion of the primary area but " also to eac
respective zG&ffdrespectivezone.

24. A method of allocating a spare area for a disc recording and/or reproducing apparatus
which allocates the spare area for disc defect management, comprising allocating a
primary spare area for slipping replacement of a group formed of a plurality of zones of
a disc; allocating a secondary spare area for linear replacement according to a size of an
area of the primary spare area remaining after the primary spare area is used for a .
slipping replacement; and allocating a supplementary spare area of a predetermined size |
for linearly replacing secondary defects generated during use of the discrafter an

initialization of the disc.

25.  The method of claim 24, wherein the size of the allocated supplementary spare areas is

as large as a continuous empty area at a rear of the logical file area of the disc.

26.  The method of claim 24, wherein the allocating of the secondary spare area comprises
allocating secondary spare areas to not only a portion of the primary area but also to

each respective zone.



