15/ 11/ 2006 1 OPTI CAL DATA RECORDI NG MEDI UM W TH DATA BLOCK FRAGVENTATI ON
BACKGROUND OF THE INVENTION |. Field of the Invention The preser1t5/pyfzgr0|(%1
relates to the field of optical recording nedia and, nore particular to
an optical data recording nediumw th data bl ock fragrrent ation. 2.
Description of the Related. Art In order to nanage defects on a general
recordabl e/rewitable disc, slipping replacenent for skipping defects

wi t hout QR HEGAILTIA TAQREGORIING MEDIWST WIS DAT AT8f extje me@r
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| i near replacenent for repI aci ng error correctlon code (ECC) bl ocks of an
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data is recorded or reproduced by sllpplng a sector where a defect S

generated during recording or reproduction. Here, an actual physical
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t he speC|f|cat|ons the position of a de ective 'sector
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(PDL) ie a_ def nt arg on a djsc Slle
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When aygtafeeddfi@s peEdd defe discontinuity is

i ntroduced into Sl&ﬁe dggl ca|&§§§ﬁ§‘w %%?%?f&\%ﬁ?c means that slipping
repl acenent violates file systemrules. -

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 a sector where a defect is generated during recording or
reproduction. Here, an actual physical sector number is shifted by the sector number designated

by sklppmg the defective sector. Such a shifting-backwards phenomenon is solved by usmg as
many sectors as there are defects in a spare area located at the end portlon of a correSpondmg
| recording area (group or zone). According to the specifications, the position of a defective
sector replaced by slipping replacement is prescribed to be recorded in a prlmary defect list

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

| Slipping replacement cannot be used for a defect which is generated while a disc is
- being used. When a defective portion is disregarded or skipped, discontinuity is introduced into
the logical sector numbering, which means that slipping replacement violates file system rules.

Thus, linear replacement is used for defects generated during use of the disc, in which an ECC



Thus, linear replacenent is used for defects generated during use of the
disc, in which an ECC 15/11/2006 2 block including a defective s22{91/306
repl aced by an ECC bl ock existing in a gspare area. The |ocation of the
defective bl ock replaced by |inear repl%lcerrent is prescribed to be recorded
in a secondary defect list (SDL) in a defect managenent area on a disc.
When |ipeat .r .ace t s sed, logi.cal sector numhering is not
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user arieasparespas. e area, and a guard area which are sequentially arranged.
A disc is segnented into zones to solve inaccurate recording due to a
change in the speed of a spindle during recording and to use a zone
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defective zgne as possibl e increases the search speed since there’is no
change 3% 3He $hapfedfea Whathyate opngantain gaele zoneh UEIG. t1deisDVRIRpNMnatitw oftaedisa

certai t one.  as in FL.G 1.B,.to |
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each group. Each group is _nmanaged as a defect nanagenent area. Also, since

the st&¥dsgaBHchagsequeptiallyarrangedup i s predeterm ned, an ECC bl ock is
supposed to start at the start position of a zone which is a unit for
physically segnenting an area. The start |ogical sector nunber of each

group is deAidjpaiestgarnttdsiatd daks a0QuRe ikibéhrate 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 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
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.
Also, since the start sector number of each group is predetermined, an ECC block is supposed

- to start at the start position of a zone which is a it for physically segmenting an area.

The start logical sector number of each group is designated as described above. Thus,

- when defects are managed by slipping replacement, slipping replacement must be performed



when defects are managed by slipping replacenent, slipping replacenment nust
be performed 15/11/2006 3 only within a corresponding group. Im=myder/3i®ge
repl ace defects generated in a'correspoFdlng group using the slipplng

repl acenent, the nunber o defective sectors that are slipped nust be |ess
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required to process one defective sector I ci ency of
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boundary between the pturality zones t ragnen ta uni
r ear nognamgdgémensl ock of a zone are skipped. Preferably, the recordl ng
medi um further conprises re-allocated data bl ock re-allocated fromthe

begi nni ng of the next zone, after skipping the fragnented data units at the
rearmost g LOftalkdied 22BSF 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 present invention therefore provides an optical data recording medium comprising a

data area including plurality of zones; wherein said zones have data blocks which include
predetermined number of data units in the data area, and when the data block is fragmented by a
boundary between the plurality zones the fragmented data units in the rearmost data block of a

- zone are skipped.

Preferably, the recording medium further comprises re-allocated &ata block re-allocated

- from the beginning of the next zone after skipping the fragmented data units at the rearmost
area of the zone. |

Advantageously, the recording medium further comprises a primary spare area for

skipping the defective data units and data units from the fragmented data units.



Advant ageously, the recording nediumfurther conprises a primary spare area
for skipping the defective data units and data units fromthe flr%)gﬁptz%6
data units. 15/11/2006 4 BRI EF DESCRI PTI ON OF THE DRAW NGS The above

obj ects and advantages of the present itvention will becone nore appar ent
by describing in detail a preferred enbodi nent 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- di mensi onal st r uct BrepPhEseYaPMOR NLPHRDIEA RYRGRAM di s¢; FIGS. 2A and
2B are views for explarning altocation-of spare areas upon initialization
accor di ng t ¢he dsvprobpetstant adeitiges of dechréseft inéntios vAll\Hedné Blore ¥pianémti

al location.of s 8re. areas tguri nﬁ%prse after initialization, FIGS 3A and 3B
are vi ef&et ‘P&é‘f eteil agretemed pwbpdiment thegeod ithrefermep fto ghe atiackadndrapiiegs iy a
def ecti ygicgect or upon slipping replacement; FIG 4 is a flow chart
illustrating a nethod of allocating spare areas during initialization
according to an enbodi nent of the present invention; and FIG 5 is a flow
chart illustrating a nethod of all|ocating spare areas during use after

i ni tial i zathl6n14deahalt pliniviews af @ fise dpving e ustr arenea gnardauma and\vaeparecarea, and
DESCRI RTEONz PREI S _Spare area disc for defect
manage@nf a%%%%@ﬁgﬁfgﬁﬁggj&;g@%% ﬁ%@eﬁfﬁgﬁm}eﬁg%@ﬁ"@i Py spare
area, a sediGSaZy &dalR® afy viewsTor axjstalRRcCAIRBARINY oS§PRAFEahL Bpon IR ATBA Y
spare area_is first allocated for defect replacenment when a disc is

i ni ti al3Foding tathe presentinyentioadandh FIG| 2Qis ayigve ftracahining dlocatinmaofsparea

remai ni,pg. aft us%laiﬂgp]f[nﬂ Jrgt%nacenent can be used as a secondary spare area
for linear replacenent. € Ssécondary spare area, for |linearly replacing

def ect s geFBESIINatisB ag views Muskiingthé iscolRMAP 6 ABCETGCK Willih Yol B t er
the pri marﬁ\l( spare area_i s used for slipping replacenent during

i ni ti aPidsieeiGsectprEPSEERing Tpplsprment; .
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.

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 prirﬁary spare area is first allocated for defect replacement when a disc is initialiied,-
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 secondéry spare area, for
linearly replacing defects generated during use of the disc, denotes the area remaining after the
primary spare area is used for slipping réplacement during initialization. The sccbndary spare

~ area can also denote a separately-allocated spare area. The supplementary spa‘ré. area, for
linearly replacing defects generated while .the disc is being used, denotes a sparc area

additionally allocated while a disc is being used after being initialized.



area can al so denote a separately-allocated spare area.. The suppl enentary
spare area, for [linearly replacing defects generated while thel@ffli/§006
bei ng used, denotes a spare area additjonally allocated while a disc is :
bei ng used after being initialized. 15/411/2006 5 That is, in the present

i nvention as shown in FIG 2A, a plurality of zones on a disc forns a
group, and a spare area (primary spare area) for slipping replacenent is
first allocated at the end of each group during initialization. The
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per f or e BS¥LESTHRY ssFtpy; sp that thedsiresive atspaeasnay keused plegrdaitielizationhi n t he
primary spare area after slipping replacenent is conpleted upon
initialization of a disc, a secondary spare area for |inear replacenent is

further al | dhatrgdnitializationeas muchispire @éa PPEBibIET ARRWRd a8 R FHimeR s
secondar azfoare area has no |ogical sector nunber, and information on the
second ala%}: BaslpPeIEPareBenis hus the Rrimery spareiarcadietairargaftat shipping refddcentent
manage har GDYA). r re area all t ed .duying.

ot o PPaRa P Seeorlf RGE A S, TRAeREidl PR o delefinsghtene
secondaliyesaplacemicn chnot G SUERRSAR performad b9 GatRlodl tRY lclndfy Sparsi &£ t he
spare area for lLinear replacenent is allocated at the end of a Zone, It is
easi |y allopated) Pty Ahe; primary, cparen aregpalier slinmng geploesment |is ceompletad t wpaf a

zone, a: . - ere a.defect.i ener at can be
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which is the last part of a zone. Wien the secondary spare ar€a is

di spos Y NFFTeH tion py the; seeondary sparesrenieliasatiomisgtored in and managed by a

- defect management area (DMA). The secondary spare 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 2
zone, it is easily controlled. Also, since the spare area is controlled in units of a zone, a spare
area in a zone closest t6 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
as a relative size or an absolute size according to a numerical expression (for example, 3% of

each zone).

While a disc is being used after being 'initialized, when a spare area for linear

replacement allocated in units of zones is insufficient, a predetermined amount of



as a relative size or an absolute size according to a nunerical expression
(for exanple, 3% of each zone). Wiile a disc is being used aftg¥5p§h 006
initialized, when a spare area for linear replacenent allocated Tn units
of zones is insufficient, a predeterm néd amount of 15/11/2006 6

suppl enentary spare area for linear replacenent is allocated starting from
t he highest portion of a lggical file area in a file system as shown in
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bl ock is used even when one sector is defective.. In the |inear

r epl aceABathupsaleng discoutinuisy of theilegieal filaawsd. by a physical | y-i sol ated spare
area, so that the search speed is |owered when a defective zone is -
searched for. However, the linear replacenent can respond to defects
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secondary _defects generated during use of the disc. Just as

suppl entthEafyblegkais aised evenavhentone secter igfdefotivnplinthe ingar meplacsmmnt a dufedthe

rear of,,the. logical, file area.is_ allocated. The naxi num size of the
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Here, tdegectigizat ikidefrché®Forle IS the gt rfifRmeaiTeRy r&s@% &%ahéigf:ﬁa

used in. a file system where a user data file can be recor eglrepro uced.

I n a digsgeratedi while addiserds beingfusedinsn thahat indsadswith raspesieto dedoadanyedefitst be

38mm at_ t he,. st _since, the 80mmdi aneter disc is affected by rapid double

refract%eg?{aﬁeflgomgmﬁe frm radius due to injection of a disc. Wen a

spare area for slipping replacenent is allocated at the end of a. disc by

formng a group out of a plurality of zones according to the present

i nvention, dugpsmeuch swplementagy spa¢ aea dsghegeizenfaglenipty bentimuoue asaditithe a
sectors), which

group is allocated for at npst 7679 itens (for fifteen
are. "t FEr QL s miGal e preds allocateds Thea iR stge o St SpRIomERLATS PR gFea
def ect 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 be recorded/reproduced.

In a disc having a diameter of 80Omm, the radius of a user data area must Be 38mm at the
most since the 80mm-diameter disc is affected by rapid double refraction from around a 38mm

radius due to injection of a disc.

_ When a spare area for slipping replacement is allocated 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
large enough- to be processed in a group is allocated for, at most, 7679 items (for fifteen
sectors), which are the maxnnum 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 posiﬁons) must be
further allocated to prevent an ECC block from not starting at the start position of a zone due to
the shiﬂed~backwards phenomenon of the logical sector number at the boundaﬁ between zones

- caused by slipping replacement.



list (PDL). In this case, a spare area (a spare area used for controlling
bl ock positions) nust be further allocated to prevent an ECC b'@ﬁkli??@ 6
not starting at the start position of a zone due to the shifte&-bac war ds
phenonenon of the |ogical sector number?at the boundary between zones
caused by slipping replacenent. 15/11/2006 7 For exanple, when a disc

applied to the present jnvention is a 1. 46GB(G ga Bytes) _DVD-RAM a
primary spar EOhPEERRIE,| WiRD pisceanplied o fthe Peasertineastion s aahdoGB(Cime Bifes) es
to be pPrAS! d, .k vent t neration. of " pj I medi at.el y
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Accordingly, nore than 3% of each zone is allocated as a primary spare
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for between one sector and eight sectors. A spare area for processing the

PDL entarsainseeh yongrfdr prevgnding descentinnitymfen &35 bigck.he SDL entry (SSDL) can
be expressed by the following Inequality 1. 1 SSPDLS8 1 < SSDL< 8 ... (1)
The shi fted- backwards phenonmenon of ‘the | ogical sector nunber due to

slipping repDIc&HE That cmbs@r&eﬁee%yqﬁ%gﬁm pRBURSIAIoYreBSInE 88 b&RRER onti | |
now be described wth reference to"FIGS. 3A and 3B. I'n"a group forrreﬁ of a
pl ur al isegtonindeighsseetgrspanshansSIAL leptry liefop betveen one setiriand cight sevters. defmeei ve

sector exists in a zon n as 0 in FIG 3 remai ni ng S ors t
Forn gt b Broclisfhe B0 Brit et Mron e Srort i ton arbpsigothe AL Ay Lo
sl i-ppi B%b@@i&gg@éﬂéﬂ}ﬂwmm Ifequaiitpri-tten to the remaining sectors not

formng an ECC bl ock unit, the shiffed-backwards phenonmenon of the | ogical
sector nunber due to slipping replacenent occurs at the boundary between

zones, SO hat di,sconti nuity, of _an ECC bl ock can be generat at the
boundary beﬁé@‘ﬁé?ones as h<1§/§ﬁ1-—<r§ , (el(}

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 feplacement- 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
occur, in that a disc must be driven at different speeds to read or write one ECC block located
over two zones, and a user area and a guard area must be separately processed since a physical
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.



FIG 3B. That is, one ECC bl ock can be |ocated over two zones. In this
case, problens can occur, in that a disc nust be driven at diff#

speeds to read or wite one ECC bl ock | ocated over two zones, 1%8‘2163&06
area and a guard area nust be separatel¥ pr ocessed since a phyS| cal sector
nunber is continuous between them The guard area is a buffering area for
preventing driving frombecom ng unstable due to the difference in the
rotating speed bet ween zones. 15/11/2006 s In the present i nventi on, vvhen
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bl ock renaln at a zone ue 0 genera

they afoemitgy onesRCC dlutk séhgiped theAndiof @ zfie gy ©EzeAratid® bﬁééf&ﬂw@)seétbﬁ they
foll owi ng Equatjon 2 _nust be allocated to a spare area used for
cont r ol et ypedemd shirned. 14 sizeastlarge ag gepressad thrib@ ifeliayring Equatiamn? mush be

respons i hen ect.or nber
that - neicsfich a S B8 ARR LS URISHECE Ribs® b St P e e P st
spare anaaspofse ﬂalta@khlﬁe@bmwm@sopﬁeh@;hemn(mecap;ecﬁﬁrﬁeﬁlber thit tha %uétt}edt
sectors for each error correction block - 1) (2) I'n a DVD- RAM di sc, an

ECC bl db& bpunslangbeswesnsroses dus totslipping mpldcementof 15 sectors can remain at
the end of a zone if an ECC bl ock does not start at the begi nning of a
zone. Remmining sectors at the end of each zone which do not forman ECC

bl ock, must sphie@rdaFor Bt 1¢dbdhh@?£(ﬁtﬁnﬁ@bﬁﬂoﬁe|§e1§§ti‘ﬁﬁm15195't'0” of an ECC
bl ock with t start position of a zone, so that a spare area as large as

t he sklswmf@e@pbpsor@rreanombiockeqm red. The nunmber of bound@)i es between
zones i s obtained by subtracting one fromthe nunber of zones. That is,
where there are two zones, the nunmber of connection portions between zones

i's one,. anth WIsVB-RARS §isé 4 ECOMBEIZRRERS sechifs, rkHerﬁra ﬂfaxﬁﬂﬂl’i‘%?tlls%ctorﬁ

portions between zones is two. A spare area for block position contr
whi ch Fan aﬂsﬂﬂlmﬂgﬁlﬁe@ldoﬂ%a 2o®: bf v KCCeblockh dosubatt siart iat kheybeginuiambfd Zoaeeach

zone. "Thus f.erab) e th t one dIS has only p for I|pp|ng
repl acgﬁ@ﬁj{mng i fcﬁgéf ?Ei Lhfo8° é’?}B‘é\h 810% @%.ﬂﬁ?‘?@%ﬂ%@e ﬁrpeoe
al | ocagigppeitinlofter etharth tﬁélﬁaﬂ ﬁub@ofaﬁpeecd%c%twﬂnﬂﬁfst&ﬁ?osﬂwfﬁ‘?ﬁfa Rhe L 11 €S
that can be processed using PbL and SDL, and the size
that a spare area as large as the skipped sectors is further required. The number of boundaries
between zones is obtained by subtracting one from the number of zones. That is, where there
are two zones, the number of connection portions between zones is one, and where there are

three zones, the number of connection portions between zones is two. A spare area for block

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

Thus, it is preferable that one disc has only one group for slipping fepl‘acement. 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 position of an

ECC block on the boundary between zones.

" In this way, a plurality of zones are set as one group, and a spare area for slipping

replacement is allocated at the end of the group. Thus, degradation of the capability to cope



of a spare area (here, a maxi mumof 32 ECC bl ocks) for controlling the
start position of an ECC block on the boundary between zones. Iyg iy MRYe
a plurality of zones are set as one groyp, and a spare area for slipping
replacenent is allocated at the end of the group. Thus, degradation of the
capability to cope 15/11/2006 9 with a burst error generated by a | arge
scratchvg]iﬁ1 t.the snal] .si ze of pare area, allocated in

d d .
each group E\‘?\ﬁ%ﬁtr%%’z%gn%fggd%'gﬁllﬁrgﬁfs‘?rﬁ?kbsfsqufﬁﬁ a“é’;&%ﬂ}"fém H§1%& of jasparg argaof
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each zone, one group 1ncludes abo 1600 each
track on a physical disc is about 1nm as shown in FIG | A Wen a scratch

| arger than lnmis generated on.the disc in the radial direction; about
1600 sector si: B%E’fﬂ‘?@g&e’fne%fiWé)% et P8 sapagity hiring gre groupripgagh gosepone

each z 3ud bl ' rdhng.Lo:t.he gapacity of
he. i o Eroepphthudel aBbuCKITrecRs od B L Dof @b Bl 605 Hhles) S B3R Tums
sl i ppi ngs stemtnainelfGatl A. h#Vhenrescratth tupdrahaninml is pendérhed offthé BRc dh IBe radignCce,
about_4%g t.0 ??S?O re@%i ni ng sectors_ _cannot be replaced by slipping

r epl aceMEFFHODARGULIGV0 seglofshesamp defeptiven Hovependbaspare piea fasms 2 group i eaddase,

about 400 £ Or. . S requi r.ed. .and the _
per of e aAd P toksed A PEckRid o eRirfing % AR Bty K415 8P letmined that
gener atady alsouy i 830 segtode garelstedippirigwepleted atktesinfer okc OB fesAMaEpAti6A of the disc.
allocated with respect to the entire disc for slipping replacenent as

pr opos eef5§: 0qat YN0 Teppaising ssatorsseanpes bereplapediliestinping replacesent, dl are

perfor VE - ' _ I e A€ ' flo art

T ust g o BERRSGPiaiehatt Bt 36 80s PEIS haw {8 Sh B ity ToP e

i nit i alareaatareorquicehadd g peofornansEhddhe1@iss a0d zékeewhkre SR orle@WRAldgOdbfect is
Referring to FIG 4, when an initialization command is received in step S
101, oMEnSyrist i greatiydoggarieds Hovwsiver whea g lasge siswearea fallgcated withmespestiorthe t o

t he i ni.kal4; L Q.G ' .spare.area.i s all.ocated at the
e of S ekl AT BB oAU BN SAU2 HARE et
sl i ppi wan ewplbegerfonhed with webpsct tasisiharlargaidefecf.or def ect managenent - wi th

respect. to 7679 data sectors (480 ECC bl ocks), where 7679 is the nmaxi num
nunber of defect managenent entries that can be processed using PDL,

FIG. 4 is a flow chart illustrating a method of allocating spare areas to a disc during
initializatioh 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 S102. That is, the primary spare area for slipping replacement includes
a spare area for defect management With-respéct'to- 7679 dafa sectors (480 ECC blocks); where

7679 is the maximum number of defect mahﬁ'gement entries that can be processed using..PDL,

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

ECC block at each boundary between zones.

Meanwhile, in a 1.46GB DVD-RAM disc, the primary spare area can process PDL
entries for 8 sectors and 64 SDL entries, and is allocated in further consideration of the spare

- area for block position control.



and a spare area (here, a maxi mum of 32 ECC bl ocks) for controlling the
start position of an ECC block at each boundary between zones. 1@??}("‘7@0?)6
in a 1.46GB DVD-RAM disc, the prinmary spare area can process PDL ‘entries
for 8 sectors and 64 SDL entries, and i!¢ allocated in further consideration
of the spare area for block position control. 15/11/2006 10 Wen the
primary sparg area iS allocated, a determnation is nmade with respect to
the entire "WCHEEENAE spye o 15 allogatadf @ determingléonisanadt, withdrespegt te th ed
def ect iS5 /ke Y, LRI | acenent . usi,ng t he i.mary.spare area

al | ocat & gt&l%‘ﬁgfégn‘% s %%%tg&gér]gﬁ%f?tp}sngeﬁeé%eé@fe ; g?—?aefaé?({ fi?npé?"?\;g %Pﬁ*}?ﬁayby
spare aslyping kaptaerdntibing tehginah ephre sred AiloctddeR! BE @Ad RY B gﬂﬁiéi‘gn ste
replacenment is insufficient, the corresponding disc is determned to J’

def ect | VI93. diereqif dheoprimary spareraseansliovgtedrwhils thealefertis ringreptacednby shigpinpan

be furt | .prevent the disc. from bei.n sed,. \Wen slipping
repl ac e%gglat&rpgﬁtg g ?nn%}ng%ée%t’ﬁﬁe gqréeﬁp@(ﬁ%ﬁlsg I’ﬁ.adeﬁm?%ﬁog’f* d%??&“ﬁ% |aﬁar"§/§§}b £09re
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area for linear replacenment, and when it is determ fed that there is

i nsuf fi&eént secondary spare area within the ‘primary spare area to perform
| i near replacenment, secondary spare areas are further allocated to zones
inunits of zones, in step 5104. Information associated with allocation of
the secondayien sWfpify ApRREmERTis CbmpRted BPLBS S1BN @ bﬁ%?tg%é gnz yﬁ%drg
units of zones, is stored in a defect nanagenent afea n the drsc.
When alarescaati wsed ghuring eslippingereplasqmaene israflacatedito aadebamiaty sparefardshrsieandar y
spare areas fe%f | i n_;i?r .tr.eﬁl acenecp{hﬂgre conpl et ed, ini éi alization |s

conpl et@iRcement and when it s determine thepsis 1eI Secondary SPafE eFRaving the r st
spare PHERATHSREE 20h to perRPATide@PlePLBARM L, s@BHdArP §pat Yurtia" :

al | oca’?ed to each zon%-_are useed e?n rever se ordglgéﬁg%%d%e reara?rrlgg%tg‘gf"othe
r especZPues 8 yaite ofirenes, inctem$i0y. dnfoenhtich edsociated grithgalbeatiorell twset@idars par e
area for |inear. replacenent. Fl 5i0s a flow chart illustrating a nethod
of a1 | Shexy PRES Tt PReEFER pont alfteafhts® fonep g of zomes. ' stdred 1 4 defeot

~management area (DMA) on the disc. When allocation of the primary spare area, and

A

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 secondary spare area allocated to each zone arc used in 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 been 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.

In FIG. 3, a determination is made as to. whether a supplementary spare area for linear
: rgplacement is required during use of the disc, in step S201. If it is determined that the

supplementary spare area is required, a determination is made as to whether a sufficient amount



used after it has been initialized, according to an enbodi nent of the
present invention. Wen the size of the secondary spare area fqrs/jipgarngge
repl acenent allocated during initialization of a disc is insufficient to
repl ace defects generated during use ofilthe initialized disc, a |
suppl ementary spare area for linear replacenent is allocated. In FIG 5, a
determnation is made as to. whether a supplepentary spare area for_|inear
repl ac eﬂ€ n?ﬁné‘o?%‘a{}?t?’é‘ﬁeacﬁﬂq%@t tgg &eas POt &é%@lqaﬁﬁét ea, p gtep §402; (Ifjikis
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enpty apartorxf tiedogitaltifie areaas supplementarptpate hiegd 6fd preddtemainedsizé s Aloeated202.
If it i determined in step S202 that a sufficient anpunt of continuous
enpty aloBAingarireplacement glarting-from tag reappossportioa qfdhe logical filearge.ain, step S203,
suppl e t - ar redetermned size is allocated for linear
r epl ac%r@égt?g???ﬁlg%ﬁfﬁg%eﬁ%&dgar nost portion of the logical file area, in
step S203, and the step S201 is again perforned. Allocation of the

suppl enent ar‘%]&;spare area corresponds to redistribution of a logical file
ar ea gener ateépcatieref thasuppiemeniany sparegigeat dorrespsings tfredistritution p£ & degicad file
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in the logical file area, that the file system cannot use, can be

pr evenkeplaced hythe thus-aflagated sppplementary spaee dresghycliieas wplasemautnthersearch spéral
reven ol n . et hod for existi i ne repl acenent,
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within the spare area are not managed even while the spare
can be prevented.

In a defect management method for existing linear replacement, a defective ECC block
must be replaced by the first normal ECC block that is not used among ECC blocks within a
spare area, so that defective blocks Wlthm the spare area are not managed even while the spare
area is used in sequence from the héad_ 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.
‘That is, whenever the size of the supplementary spare area increases, information on the
increased supplementary spare area must be séparately managed. To solve this problem, blocks
in the supplementary spare area are used in reverse order from the rear. Hence, if only the |
highest sector number from which the supplementary spare area starts, and the lowest sector
number are detected, the entire supplementary spare area can be continuously managed. That
is, a recording and/or reproducing apparatus does not need to know how often a suppleméntaiy

spare area of a predetermined size is allocated, and can manage the supplementary spare area



area is used in sequence fromthe head and the defective spare area is

ski pped. However, in the case that blocks in the supplenment ary]_s:p/aigézzrm
are sequentially used fromthe head as jin the existing nethod, a problem
occurs when the suppl enentary spare ardd is further increased. That IS,
whenever the size of the supplenentary spare area increases, information on

th ' d I t ar t I d.
ol ve ¢ AP R TAtE R R Elonk o Cirg rediiited o cing et e of Fre
r ever sesgipiheridr) Bpdidreh Btist b& GRS tidh 00y z4dee i ghest sector nunber from

whi ch the suppl enentary spare area starts, and the | owest sector nunber
are detected, the entire supplenentary spare area can be conti nuously
managed. Thaj.. is,. a recordin /or repr.oduci ng apparatus dqes not need
to know howaiff“tléﬁefsﬂ@aﬁém%g%@ a%%%ﬂﬁ%%&ﬂ@fﬂ%uﬁﬁ@a@tmarﬁ%a atthg geqrs
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it is determined in step 5202 that no suffjcient _ continuous enpty area

exi st s SoPUpRUIS.Caply atgd eXigts, in tep 390 difhergs asyffigient apwyntefcontipugisempy t he
file sygtLmoL: i ' ﬁ;@ F'| ? 5 e r

det er mi nati on F‘Z%%gg% aﬁngéddéﬁgsaé%@% ethe S}éﬁé%??i lg%émogg%{iuﬁi&gfm‘)%t of
cont i nwontinwup Eempty frea iinsifficiennewheifich 20 Gurahdenidne b€ tHeSenipt$ ichs, ol RBEsaggOUNT
of contj nu?us enpty area, the step 5203 of al]ocati suppl enment ary
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Then, pleeprisels serimdnatéder m nated. If it is determined in step S201 that a
suppl enentary spare area is not required, the process is also term nated.
Meanwhil e, a small spare area for defect managenent can be allocated in
speci al aprkd ' gh r.eal £ti _ ' or, t Ik l.i near.
repl acenent mvaatﬁﬁymrlggiggt%t ﬁ%gg%dg%y&@e eﬁlgc &ﬁgmr%s {r;?ec 180 Gi?/d rruécfg?mﬁhd
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Al so, it |s_pref_er§lbl e that secondary defects are processed by the file
syst enfiefects 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 also required 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 Iineaﬂy

replaced.

For example, for defects génerated during, use of a disc that has defect management
information in which defect management using linear replacement is not used for real tirhe

- recording, only the start sector number of each defective block is recorded in a secondary defect
list (SDL), information representing that the defective block has not been replaced is recorded
in‘a forced reallocating masking (FRM) bit in an SDL entry representing whether the defective



application programupon real tine recording in order to obtain a m ninmum
of transm ssion speed required by a correspondi ng application. 1l5ythys006
case, the recording and/or reproducing,,apparatus is also required to
detect defects and make m ni nrum managenment with respect to the detected
defects. Here, the m ninum rmanagenent neans nmanagenent using SDL as to

whet her e C i near| repl a L FQn exanpl e, for
def ect s YRR S b HpERE g RO RRASh repRBhine ol Bheliiee o RSt bech
i nf or meeplited 1 raddrdad ifl Hieedtirt FRAADREBOE ofiSicPlicéd PIBAK il tBORBLRARYL 1S not used
for real time recording, only the start sector nunber of each defective

bl ock is recorded in a secondary defect 1list (SDL), information

representing..t hat, the defective bl ock.has not been replaced i,s.recorded in
 Torced roatieie RO RO eepdusin Eapipossant wpoRis: S Fyents
whet herprb@sedehp ahd e k9étdrd/ gpgﬁplicﬁﬁoxp lhpStatiawhaE &N corfbafdith diRdis again
information representing that the defective block has not been repla%ced IS
r ecor ddditiahzadnandsused tfos endther mupdsey itakn aeinijaliae ¢tk tiso ik disregitieoSEineeatedy .

Since t r ecordi ng,and/ r epr oduci appar at us, cannot recogpi.ze def ect
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file system or application program ore, e generation or

non- genEpafinmanasf ordehaerformame of dinecanepledeneaht amd fielextstenes otsomexitieaceSOE
regardl ess of qrfor ce or. non-performance of |inear replacenent and the
exi steﬂﬁ%ar%?reﬂg‘ﬁ-ﬁ?ﬁrs’i% @Rt o spare area for linear replacement. As
descri bed above,. the present invention renoves a restriction on the maxi num
size of a defect that can be replaced by slipping replacenent, w thout

vi ol ati ng aAs detribot atmves thapraserrinvention 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.



| arge defect generated in a group nust be processed within the group, so
that nore efficient slipping replacement can be nade. Also, thersrze ofg@s
spare area can be appropriately adjusted according to an application
pur pose, so that the disc area can be nore effectively utilized. 15/11/2006
14 What is clainmed is: 1. An optical daya recording nmedi umconprising: a
data area including a plurality of zones; 5 wherein said zones have data
bl ocks, and the fragnented data units in the rearnost data bl ock of a zone
are ski pped W@%ﬁ‘the data block is fragnented by a boundary between the
plurality of sLamedisy by defect management of the recording medium 10
2. The recording nediumin the claim1l, wherein the recordi ng nedi um

a bl ock.fromthe begi nning of the next

further co riseé a re-allocated dat I
zone after the s pBBtfcﬁb@aéqrengmg HEhEUP e units at the rearnost area
of the zone. 3. Tadataacmrinkiudingeeplutalityiofizdries; cl ai m 1, wherein the recording

medi um fugt her Tl a i ar r .hpi ng.defective
data uni té and dé@ %&&ﬁ%la tdZZ%ﬁ?sr %:%fetc{]&gé’ E‘Iro agmaaﬁq @18%%§{n§ﬂtg§]:ﬁ{a {sé.ou@.g' 5 opti cal
dat a recor di regrmesidata tbdckof aizomel arevdkipped wheh thediataidock imfragyentedby as a

ata | pei wheh _ a
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recording medium.

10 2. The recording medium in the claim 1, wherein the recording medium further
comprises a re-allocated data block from the beginning of the next zone after the
skipping of the fragmented data units at the rearmost area of the zone.

3. The recording medium in the claim 1, wherein the recording medium further
15  comprises a primary spare area for skipping defective data units and data. units

from the fragmented data units.

4. The optical data recording medium of claim 1, wherein the defect
management is a slipping replacement defect management.

20
5. The optical data recording medium of claim 1, wherein the data blocks are

ECC blocks.



