15/ 11/ 2006 METHOD OF HANDLI NG FRAGVENTED BLOCKS OF A DI SK BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention refajey o8
nmet hod of handling fragnmented bl ocks of a disk and particularly, though
not exclusively, to such a nethod for allocating a spare area for disk
defect managenent. 2. Description of the Related Art In order to manage
defects on a general recordable/rewitable disc, slipping replacenent for
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( ) tﬂhn?arged ﬁa% s) gei{]e?zg ;?011 l?nua?izét%f ﬁc_)lg diaslc alnd (imear replacement for replacing

error cotrection 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 disg is initialized, is provided to a sector next to the defective sector, that is, data
is recorded or reproduced by slipping a sector where a defect is generated during recording or
reproduction. ‘Here, an actual physical sector numbér is shifted by the sector number designated
by skipping 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 portlon ofa correspondmg
recording area (group or zone). According to the specifications, the position of a defecuve
sector replaced by shppmg replacement is prescribed to be recorded in a pnm_ary defect list

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



Sl i ppi ng repl acenent cannot be used for a defect which is generated while a
disc is being used. Wen a defective portion is disregarded or %) ppedooe
discontinuity is introduced into the |ogical sector numbering, which nmeans
that slipping replacenment violates file systemrules. Thus, l|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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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 aﬁanged.

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 velocity method.

That is, when defects ate 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 |
velocity 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.
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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 applicatioﬁs 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 present invention therefore provides a method of handling fragmented blocks of a
disk, i;lcluding allocating a spare area for disk defect management, the method comprising
forming a group out of a plurality of zones on a disk, the group including a user data area
including a data block; allocating a primary spare area for the group; and allocating additional

spare areas to skip the data block when the data block would be fragmented by a boundary
between the plurality of zones. |



between the plurality of zones. 15/11/2006 4 The present invention also
provides a nethod of handling fragnmented bl ocks of a disk, whichgyngl/ydase
allocating a prinmary spare area for a group of zones of the disk, the

met hod conprising allocating additional spare areas to a first zone to
skip a data block to a second zone when the date block is fragnmented
between the first and second zones by a slipping replacenment of the first
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i nvent i ehthediist oG, 2C is a view for explaining allocation of spare areas
during use after initialization; FIGS. 3A and 3B are views illustrating the
di scontinuity of an ECC block within zones by a defective sector upon

sl'ipping replacenent; BREEF HEsERIPTIAWVOFAE JRAWRLERL I ng a method of
urrn

all ocating spare areas ng to an enbodi nent of
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EMBODI My Spare areas on a disc for defect managenent according to the
present invention include a primary spare area, a secondary spare area and
a suppl enentary spare area. '

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 areas upon initiélization
-according to the present invention, and FIG. 2C is a view for explaining allocation of spare
areas during use after initialization;

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 mvention; 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,

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Spare areas on a disc for defect management according to the present invention include a

primary spare area, a secondary spare area and a supplementary Spare area.

The primary spare area is first allocated for defect replacement when a disc is initialized,
and is first used for slipping replacement. The spare area remaining after slipping replacement

can be used as a secondary spare. area for linear replacement. The secondary spare area, for



The primary spare area is first allocated for defect replacenent when a
disc is initialized, and is first used for slipping repl acenent1.5fff/§%§
area remai ning after slipping replacenent can be used as a secondary spare
area for linear replacenent. The secondary spare area, for 15/11/2006 5
linearly replacing defects generated during use of the disc, denotes the
area renmaining after the primary spare area is used for slipping
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spare. area. However, in the slipping replacenent, defective areas are
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initialization of a disc, a secondary spare area for linear replacenent is
furt her the NG apapalsector sx st the defective apasanne beasedsdfioninifializati@. 2B. The
secondary spare, area has no |l ogical sector nunber, and information on the
secondary spare area allocation is stored in and nanaged by a defect
managenent Dwemg(iMAlizatibheas aoRdpaY SRASLCPREBR RIAIBEALELE B hitflary spare
initialization is essentially disposed at”the end of a zone, t h%r[‘fgﬁ the
secondafiFadpislippingaspiacerment, v hegurimaryyspare 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 'suﬂibienﬂy 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 spafe area allocated during initialization iS
essentially disposed at the end of a zone, though the secondary spare .area is not necessarily
allocated in every zone. Since the spare area for linear replacement is allocated at the end of a
zone, it is easily 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. Furthermore,

modification of existing DMA information can be minimized.

The secondary spare area can be disposed before a guard area which is the last part of a

- zone. When the secondary spare area is disposed in each zone, its size can be predetermined



allocated in every zone. Since the spare area for |inear replacenent is
allocated at the end of a zone, it is easily controlled. Al so, 155/‘f§/t2'1ﬂ)6
spare area is controlled in units of a zone, a spare area in a zone
cl osest to where a defect is generated gan be easily found. Furthernore,
nmodi fication of existing DVA information can be mnimzed. The secondary
spare area can be di sposed before a guard area which is the last part of a
zone. Vhapatrbletiaasaneanybsflatesial RRAR v &¢ Can
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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 ﬁser data ﬁ-Ie can be recorded/reproduced.

In adisc haviilg a diameter of 80mm, the radius of a user data area must be 38mm at the

. most since the SOmm-diametef disc is affected by rapid double refraction from "ér_ourid a 38mm

radius due to injection of a disc.

When a sparé’ area for slipping replacement is aflocated at the end of a disc by forming a
group out of a plurality of zones according to the present invention, a Spare area having a size
lgrge enough to be processed in a group is allocated for, at most, 7679 itenis (for fifteen

 sectors), which are the maximum number of defects that are processed using a primary defect

- list (PDL). In this case, a spare area (a spare area used for controlling block positions) must be



In a disc having a dianeter of 80nmm the radius of a user data area nust be
38mm at the nost since the 80mmdi ameter disc is affected by ram gl es
refraction fromaround a 38mm radius due to injection of a disc. Wen a
spare area for slipping replacenent is mllocated at the end of a disc by
formng a group out of a plurality of zones according to the present
invention, a spare area having a size large enough to be processed in a
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for be®ifadn ceheose farqreanting digbantizeity of s1 E@Cdpmke area for processing the
PDL entry (SPDL) and a spare are for processing the SDL entry (SSDL) can
be expressed by the followi ng Inequality 1: | <SPDL-<8 15 SsDL58 ... (1)
-srlhiep?) |hln](i:]t ed PR knay dfat RAE DO PRIBARPhy fh@%n&lﬁﬂfz gﬁa!re arel E&&esﬂbﬁﬁ%% bdKeh ne

sector and eight sectors, and an SDL entry is for between one sector and eight sectors. A spafe

area for processing the PDL entry (Sppr) and a spare are for processing the SDL entry (Sspr)
can be expressed by the following Inequality 1:

1 <Sppr<8 1 <Sspr<8 w (1)

The shifted-backwards phenomenon of the logical sector number due to slipping
replacement, which can occur at the boundary between zones, will now be described with
reference to FIGS. 3A and 3B.

In a group formed of a plurality of zones as proposed by the present invention, when a
defective sector exists in a zone #n as shown in FIG. 3A, remaining sectors not forming an ECC
block unit are located at the end of the zone due to slipping replacement. When data is written
to the remaining sectors not forming an ECC block unit, the shifted-backwards phenomenon of

- the logical sector number due to slipping replacement occurs at the boundary between zones, so
that discontinuity of an ECC block can be generated at the boundary between zones as shown in

FIG. 3B. That is, one ECC block can be located over two zones. In this case, problems can



repl acenent, which can occur at the boundary between zones, will now be
described with reference to FIGS. 3A and 3B. In a group fornEd:pg ?1/2006
plurality of zones as proposed by the present invention, when a defective
sector exists in a zone #n as shown in £l G 3A remaining sectors not
formng an ECC block unit are |located at the end of the zone due to
slipping replacenment. \Wen data is witten to the remaining sectors not
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In a DVD-RAM disc, an ECC block has 16 sectors, so that a maximum of 15 sectors
¢an remain at the end of é 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
‘that a spare area as large as the skipped sectors is further required. The number of boundaries
between zones js obtained by subtracting one from the number of zones. That is, where there
are two zones, the number of connection portions between zones is oné, and ‘where there are
three zones, the number of connection portions between zones is two. A spare area for block

position c_6ntrol which is as large as one ECC block, can be substantially allocated to each zone.

Thus, it is preferabl_e that' one disc has only one group for slipping replacement. In this
case, a spare area for slipping replacement can be allocated at the end of the disc in
consideration of the number of entries that can be processed using PDL and SDL, and the size

- of a spare area (here, a maximum of 32 ECC blocks) for controlling the start posmon of an

ECC block on the boundary between zones.



ski pped in order to match the start position of an ECC bl ock wth the start

position of a zone, so that a spare area as |large as the skipp ¢t
is further required. The nunber of boundaries between zones isep?)?alﬁr{gzﬁ%s

subtracting one fromthe nunber of zoneg. That is, where there are two
zones, the nunber of connection portions between zones is one, and where
there are three zones, the nunber of connection portions between zones is
two. A spare area for block position control which is as large as one ECC
bl ock, can be substantially allocated to each zone. Thus, it is preferable
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group, and a spare area for slipping replacenent is allocated at the end
of the group. Thus, degradation of the capab| lity to cope wth a burst
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required, and the (Performance of the disc at a zone where t corregpondl ng
def ect acas are required, and the performance of the disc at a zone where the correspondmg defect is

generated is greatly degraded However, when a large spare area is aIlocated with respect to the

entire disc for slipping replacement as proposed by the present invention, slippiilg replacement

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

FIG. 4 is a ﬂoyv chert illustrating a method of allocating spare areas to a disc during
initialization according to an embodiment of the present invention. Referring to FIG. 4, when
an initialization command is received in step S101, one group is formed of a plurality of zones
of a disc in response to the initialization command, and a primary spare area is allocated at the
end of the group, in step $102. That is, the primary spare area for slipping replacement includes
a spare area for defect management with respect to 7679 data sectors (480 ECC blocks), where

E 7679 is the maximum number of defect management entries that can be processed using PDL,

and a spare area (here, a maximum of 32 ECC blocks) for controlling the start position of an

ECC block af each boundary between Zones.



generated is greatly degraded. However, when a |arge spare area is
allocated with respect to the entire disc for slipping replaceqg®] 882006
proposed by the present invention, slipping replacenent can even be
performed with respect to such a large gefect. FIG 4 is a flow chart
illustrating a nmethod of allocating spare areas to a disc during
initialization according to an enbodi nent of the present invention.

Referring to Nitdwhdle, iihe . 4608 IDVDIRAMZ diké, e GRRN dpdrs a&&aC&inVﬁScééa PHEP
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the ini PP‘&?GF oit § sveterd andid SDInentsiep andad gllesptad én firdmr cansiddraivat aftthatpdre
end of | A: St 5102. That is, the primary spare area for

sl i ppi néd&r%efg{@géekn%dﬁihoﬁlncgﬁg €és a spare area for defect managenent with
respect to 7679 data sectors (480 ECC bl ocks), where 7679 is the maxi num
nunber of defect managenent entries that can be processed using PDL, and a
spare area (Mspehe primexy apare afeasia aiomitd, acdetgrmiimation G izl | Wity réspect 16 ahé

positio | ack .at each bpundary betyween zones. 15/11/2006 10
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def ect |é Feprads Sﬁ@c‘e&’ iﬂbep‘?wsl’@’éip&‘g?f’e‘ﬁtdeﬁwd e defectiviey anghaslep forea
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repl acéifeht is insufficient, the corresponding disc is determined to be

defective, and a step for generating an initialization error nmessage can
be further included to prevent the disc frombeing used. Wen slipping

rea not  User T PRieiRouflofif ot ih 6ROl BB Rt e A 3PS e o

ar ea f érealnqiawed during slipping replacement is allocated to a secondary spare area for linear
replacement, and when it is determined that there is insufficient secondary spare area within the
primary spare. area to perform linear replacement, secondary spare areas are further allocated to
zones in units of zones, in step S104, Information associated with allocation of the secondary
sparé areas 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
completed. It is preferable that the secondary spare area within the first spare area used for
linear replacement, and the second_aty spare area allocated to each zoné aré used m reverse
order from the rearmost of the respective spare areas to unify a method of managing a

supplementary spare area for linear replacement.

FIG. 5 is a flow chart illustrating a method of allocating spare areas while a disc is being
used after it has beén initialized, according to an embodiment of the present invention. When
the size of the secondary spare area for linear. replacement allocated during initialization of a
disc is insufficient to replace defects generated during use of the initialized disc, a

supplementary spare area for linear replacement is allocated, -



repl acenent, and when it is determined that there is insufficient secondary
spare area Wthin the primary spare area to performlinear repliageientooe
secondary spare areas are further allocated to zones in units of zones, In
step S104. Information associated with \allocation of the secondary spare
areas for linear replacenent allocated to zones in units of zones, is
stored in a defect nmanagenent area (DVA) on the disc. Wen allocation of
the primary spare area, and allocation of the secondary spare areas for

l'i near repl aﬁgﬁgt are conpleted, initialization is conpleted. It is
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replacenent. .FIG 5 is a flow chart illustrating a met
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a supplﬁ{g&tﬂ_ L g for linear Treplacenent is required during use
of the |sc,§tﬁﬁsg?€fps%§%%%dfpfmﬁ' Is determ ned that the supplenentary
spare area is required, a determnation is nade as to whether a sufficient

anmount  of continuous enpty area exists at the rear portion of a | ogical
file area, i4iptipn ebibe supilementiny spatetaemartomesponds iredisiEbador bfd logical file
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a | ogi ‘ﬁ?éheét'lb&cal sector number in a logical file area where files can be recorded for user data, to

an area having a lower logical sector number. When a secondary defect is generated and is
replaced 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

can be prevented.

In a defect management method for existing linear replacement, ﬁ defective ECC block
must be replaced by the first normal ECC block that is ﬁot used among ECC block—srwzlithin- a
sparé area, so that defective blocks within the spare area are not managed even while the spare
area is used in sequence from the head and the defective spare area is skipped. However, in the
case that blocks in the supplementary spare area are sequentially used from the head as in the
existing method, a problem occurs when the supplementary spare area is further increased.
"_I‘hat ,iS’ whenever the size of the supplementary spare area increases, information on the
increased supplementary spare area must be separately managed. To solve this prdblem-, blocks

in the supplementary spare area are used in reverse order from the rear. Hence, if only the



area generated after initialization, so the help of a file systemis
required. In this case, the supplenentary spare area for linearyj5/11/2006
repl acenent is not allocated to each zone but can be allocated in the
direction fromthe rearnost of a logicajlp file area, that is, froman area
havi ng the highest |ogical sector nunber in a logical file area where
files can be recorded for user data, to an area having a |ower |ogical
sect or rhighest secilirerumibes Goandaich tﬂefs@;ﬁﬂeﬂléatﬂ?%g@taggg ga}%qls 284 ﬂgeegl“%gte&c t he
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sequence@r%’?n&{tﬁggﬁaggﬁl%gﬁwsﬁeesrﬂag%g%\? ZWE- area is skipped. However, in
the case that blocks in the supplenentary spare area are sequentially used
fromthe head as in the existing nmethod, a problemoccurs when the
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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
application program upon real time recording in order to obtain a minimum of transmission

speed required by a corresponding application.

In this case, the recording and/or reproducing apparatus is als_o.rgqujrec'l to detect defects
and make minimum management with respect to the detected defects. Here, the minimum

- management means management using SDL as to whether a generated defect has been linearly

replaced,



If it is determned in step S202 that no sufficient continuous enpty area
exists at the rear of the file system the enpty areas are arragmetlibypddg
file systemor an application program in step S204. Thereafter, a

determ nation is again nade as to whether a sufficient anount of

continuous enpty area exists, in step S205. If there is a sufficient anount
of continuous enpty area, the step S203 of allocating a supplenentary

spare area i Sopexdnoplepfdr defectsh@enaaRdrdurdh, u®OsH 4 0140 isat HAP d¥feef BRAnAgement
i nsufficient even after. the arrangenent of the enpty areas, a nessage
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speci al, applications such as real tinme recording or the I near
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a mninmumof transm ssion speed required by a correspondi ng “applicati on.

In this case, the recording and/ or reproducing apparatus is also required
to detect defect nd ke ni ni num managenent with respect {q the detected
def ect s. Hegeu?cet ﬁ’g %c?ﬁdw 55e lngn*g@ﬁ?%%@wgﬁ%? igteshiconigntso
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I S not f.or r.ea i recording, only the stari sector nunber of each
def ect fi%/%g% prerord g:lye&'%sF 3 gaFaE%‘g&?d’ﬁ g @Z‘Fre the sacopdspy ylefectn {demdt i on
repr esanthieSDLL Bistty) abesifplediahy& AtPs PR b . ;, @%{n Seprded in
a forced reall ocat)i ng Hn%sylii ngg( FRM bit 1 r@andgﬁe?{ﬁ?? % r%ge %%%%SHE
whet heso tthgd hefrseerding 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 regardless

of performance or non-performance of linear replacement and the existence or non-existence of

a spare area for linear replacement.

| As described above, the present invention removes a restriction on the maximum size of
a defect 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
slipping replacement can be made. Also, the size of a spare area can be appropriately adjusted

according to an application purpose, so that the disc area can be more effectively utilized.



bl ock has been replaced, and information representing that the defective

bl ock has not been replaced is recorded in the start sector nuritiefl1df 29006
repl aced block in the SDL entry. Since the recordi ng and/ or reproducing
apparatus cannot recogni ze defect contents processed by the file system or
application program when a correspondl‘hg disc is again initialized and
used for another purpose, it can reinitialize the disc in disregard of
gener at efl, 4defects. Accordingly, fast formatting cannot be perfornmed, where
t he se Gﬁdar'y—defects (stored in the SDL entry) are sinply changed into a
PDL entry and processed by slipping replacenent, so that the recording
and/ or n.eprAacipédandhtagipajeaiddemitsdprisgiage def ects even when the secondary

defects ar e, {BNaRetke PR/ dalale AYy2GHR OF appli cation program Therefore,

the generation or non-generat ects nust be controlled in all
cases usi ndft leA% orsTPate dgta Pre dargplacsrdefseatve ypitsahels user dalgiseger f or mance of | i near
repl acementwharmih shid et least Gieepare dais ard B-atothl S amh follwisPaiicusal @t k@l | i near

repl acenent ;s Asq %?e%glr and %r@&?&vﬁea eh\% aﬁ)c%gt?,(g @E'e\)?ﬁ% ?J&&Hﬁ% d r@%‘éﬁ%m?‘

restriction on the maxi mS|zeo can be replaced by
slipping replacenent, without violating a restriction that even a I arge
def ect ZJenerhabptitalidataatogge mpdian $dr clbién 1) wheeis Sedpand ddid dted B @scgT@ugplacepent hat
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area can be appropriately adjusted according to an app I catl on purpose, soO
that the disc area can be nore effectively utilized. 15/11/2006 14 The
cl ai ms:3. 1. Anetopitaf baldingdbgmettaldgks ofediskwhich orpddsulictgtinga isery splat arear ea i n
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defective unit L % LL data area,; sal east one spare
data area 8" Pfﬂ%aﬁata loP 12 3 e8P WhsP s dele sk isdrageentecibatieen e st wi t h
sai d at | easd saserd zema e a dipbiag eepbeentzat of¢heditst mpat ed in reverse order froma
rearnost unit. 2. The opti caI data storage nediumfor claiml, wherein the
Spare qfat aT et ?n%thlm? oH SIalm ; where: 2 ?ragmer;[tatlon of the data block is caused by a shifted-
backwards phenomenon of a logical sector number of the disc caused by the slipping

replacement.
5. The method of claim 3, wherein the data block is an ECC data block.

6. The method of claim 3, wherein the boundary between the first and second zones corresponds to

a guard area of the disk.

7. The method of claim 3, further comprising allocating a supplementary spare area of a
predetermined size utilized in linearly replacing secondary defects generated during use of the
disc after an initialization of the disc, in a forward direction from a highest logical number of a

logical file area of the dise.

8. The method of claim 3, further comprising allocating a secondary spare area in one of the zones
of the group of zones for linear replacement of an ECC block, the ECC block corresponding said

one zZone.

-9, The method of claim 8, further comprising allocating the secondary spare area in reverse order

from a rearmost portion of the secondary spare area.



of said defective units of said user data area fromthe rearmost units of
said spare data area. 3. A nethod of handling fragnmented bl ocks Pﬁ/ﬁl@tﬁﬁ%G
whi ch includes allocating a primary spare area for a group of zones of the
di sk, the nmethod conprising allocating additional spare areas to a first
zone to skip a data. block to a second5zone when the date block is
fragnented between the first and second zones by a slipping replacenent of
the first zone. 4. The method of claim3, wherein the fraqnentat[on of the
data bl d@k iTee msifiekef dam 3. Wherein eaid shipaing /b daia [rtRsPRSk7SRE BFludgs SidRpingdhe sect or
nunber of t databibckao g atas pakitioly ofttheesesdrdpgieng repl acenent. 5. The net hod of
claim 3, wherein the data block is an ECC data bl ock. 6. The nethod of
claim 3, wherein the boundary between the first and second zones
corresponds to a guard area of the disk. 7. The nethod of claim3, further
conprising allocating a supplenentary spare area of a predeterm ned size
utilized in linearly replacing secondary defects generated during use of
the disc after an initialization of the disc, in a forward direction from
a highest |ogical nunber of a logical file area of the disc. 8 The nethod
of claim3, further conprising allocating a secondary spare area in one of
the zones of the group of zones for |inear replacenent of an ECC bl ock,

t he ECC bl ock corresponding said one zone. 9. The nethod of claim 8,
further conprising allocating the secondary spare area in reverse order
froma rearnost portion of the secondary spare area. 15/11/2006 15 10. The
nmet hod of claim 3, wherein said skipping of a data to a second zone

i ncl udes skipping the data block to a start position of the second zone.



