16 MAY 2006 1 RECORDI NG MEDI UM FOR STORI NG START POSI TI ON | NFORMATI ON FOR
“EACH ZONE AND METHOD FOR MANAG NG DATA USI NG THE | NFORVATI ON 5 BACKGROUND
OF THE INVENTION 1. Field of the Invention The present invention relates
to the field of optical recording nedia, and nore particularly, 1%%/@ zﬁld'ﬁsc
for storing information of start positions for each zone after
initialization or reinitialization of the 10 recordi ng nmedium which has a
spare area for defect managenent of a grolp fornmed of a plurality of

-zones, and to a nethqd_for mana ingi data using the information. 2.
Description of the RIEEEROING MERIYM FORISTORING STARTOROSIHON hat

‘I nexactness of r W ! eed of a spindle and
deterioration of qg sea@%ﬂé@e’é@,ﬁ é&ﬁ?‘cﬁaﬁgﬁwh Mﬁif&ﬂﬁ%ﬂwfmﬁ@me\/m ocity
(CLV) nethod are suppressed, p 3] ihgar velocity (ZLCV)
method is used to obtain a hi 3@g§i@§fﬂfﬁgﬂgen5|@lyr'(?ﬁan t hat obtai ned by
a constant angular velocity (CAV) nethod. 20 A recordable and/or rewitable
di sc managed by a predeterm ned nethod for managi ng defects may have a
defective area, which can be detected through a certification process,
when the disc is initialized. In order to manage the defects, physical
sector nunbers for indicating physical position on the disc and | ogical
sect or Snunbers for recor di ngBABKGROUNTAOMDHE NWENTIDN file system are

separatel y managed. oqi CFL‘" sect or nunbers are sequentially given to
record and reproduce el o lpvertian | e system in areas other than areas

whi ch are not used f9RrepeY i ianf as a.lead-in area or a guard
area for adjusting the ﬁangﬁei '@%m@b‘eréi??%ﬁﬁ’gﬁgéﬁi‘b%?%@émm@&nes, and an
area where def edesliamndifordyarfidiarly, to a disc for storing information of start

positions for each zone after initialization or reinitialization of the

10 recording medium, which has a spare area for defect management of a

group formed of a plurality of zones, and to a method for managing data
using the information.

2. Description of the Related Art
A disc is divided into zones so that inexactness of recording due

15 to a change in speed of a spindle and deterioration of a search speed,
which occur in a constant linear velocity (CLV) method are suppressed,
and a zoned constant linear velocity (ZLCV) method is used to obtain a
_higher recording density than that obtained by a constant angular
velocity (CAV) method.

20 A recordable and/or rewritable disc managed by a predetermined
method for managing defects may have a defective area, which can be
detected through a certification process, when the disc is initialized. In
order to manage the defects, physical sector numbers for indicating
physical position on the disc and logical sector numbers for recording

25 | and managing a file by a file system, are separately managed. Logical
sector numbers are sequentially given to record and reproduce a file by
a file system, in areas other than areas which are not used for recording
a file, such as a lead-in area or a guard area for adjusting the change of

speed at a boundary between zones, and an area where defects are



2 generated. Afile is recorded on a disc and reproduced fromthe disc
‘using | ogical sector nunbers according to the file system and a recording
and/ or reproduci ng apparatus receives a |logical sector nunber froP%NWPZWE
file systemas a position to be recorded and/or 5 reproduced, and en
searches for a physical sector number corresponding to the |ogical sector

" nunber to perform recording and/or reproduction. When a reproduci ng

appar atus nmakes an error in calculation of2the | ogical sector nunber, the
file is recorded in a physically wong 10 area, so that the file cannot be
read by anot her gﬁaﬁfraéa@cxﬁ@e opaPedasson alispand heprbiuesdfrem thosiisd t h t he

recorded data, . : | recorded data js_spoiled. SUMWARY OF THE
| N\VENTI ON To S0P\Q/'gbpﬁ@(%[)gé‘g%ﬁg@ﬁg%?qurd!ng taﬁh%ﬂfe’eﬁfs@ﬂ andapr elsentI 1;5
invention to proeddiding amﬂ@fﬁbpﬂ@d«_ﬁ@ﬁ@@ﬁb%t&é‘ré&i%své d13bQp Plurality
of zones by a nethod for controlling the speed for each zoneé such as a

zoned constant DMHREsF freg e file system QSrﬂf]bsiﬁnmtqam re:nmgd%@a??@kocity, and

[ [ pbtiaon_of e zone. i s stored after

i 01 o oot on FeFoduded, RRRKELA i ¥Bh & TS icklis g OrBamBR vihi ch for s a
group froma 20c@respiriding & tHeOBERaR88cBRAUMDEP RS ﬁ(tar%r‘?ﬁréc%rrdiﬂﬁzag\%&rovi de a

managenment. It is another objectfive of the prese I'nventi on \
net hod for nanafPhedERiton. on the basis of the start position information of

h ne recorded the disc. to mnimze dagmage of data due to errors
ieﬁccalzgul ation of tﬁ\glfge[rbg{egrggpelgg W@Psﬁﬁ%a‘b@ﬁéfﬁ@ﬂiiﬁgtl?ﬁ& eco(rjdl ng
nd/ or reproducihedogiparsaitasREmBBH Ghe Ricist & er an
.2nsure stgbl e recg?%i ng and/prmrep'ro%ﬁic(f'ﬁgbg{)ﬂggpé.gé%&%!WBBg, to ,
achi el@ the fir@eaohp deat thetide cansotireonsaddsy anstheraroguding appae@ir i sed of

. . . - . f
a plurality of es. ld.order to. age defects, wherein the plurality o
zoges forma gr%’gg’, t"ﬁgnfi]eé)vg QPéwéﬁﬁgﬁe?ecwdm so that previous recorded

data is spoiled.

SUMMARY OF THE INVENTION
To solve the above problems, it is an object of the present
15 invention to provide a recording medium which is divided into a plurality

of zones by a method for controlling the speed for each zone such as a

zoned constant linear velocity or a zoned constant angular velocity, and

information on the start position of each zone is stored after initialization

or reinitialization of the recording.medium which forms a group from a
20 plurality of zones and has a spare area for defect management.

It is another objective of the present invention to provide a
method for managing data on the basis of the start position information
of each zone recorded on the disc, to minimize damage of data due to
errors in calculation of the start logical sectdr number generated by

25 recording and/or reproducing apparatuses which are different from each
other and ensure stable recording and/or reproducing of data.

Accordingly, to achieve the first object, there is provided a
recording medium comprised of a plurality of zones in order to manage

defects, wherein the plurality of zones form a group, and a spare area



[ [ I tion
epl aci ng defects for the group is allocated, and start positi
|3m]: g{ mrat !Oon fo? each zone is stored in a predeterm ned area. To achieve the
bject, there is provided a nethod for nmanaging data for a 0
second obj , pr o\ _ _ f @rMc%[g .
reproducing only apparatus in which a plurality of 5 zones forma 4
manage defects of the disc, a spare area for replacing defects for the 4
“group is allocated, and start position i n%ormat ion for each zone is store
in a predetermned area, conprising the s eps. of:OI r eadi ngoftggzhpgghtel. Ognd
. tion, whi j tar ' h redeternined area, for _ ;
ggig;gﬁ nlg dat a Oﬁ%?@a%@&cﬁe%#t@{@ tﬁﬁ‘(ﬁ?%@é‘s ghlogate a1 stert noﬁftmnhrrat i on and
reproduci ng t he inforemsiod fdaéach zdife Mb?éé?intehﬁreﬂg?émﬁ%%gjaf%’ Ej ere is
provided a method for_ nmanaging data for a recor el roduci n]g f
apparatus in which a I'pRghigvethe secmgsj;atbm&re?s tgl;]cﬁmﬁ)er%g nﬁ@{}gag??,ggateggs o
I spar : repl aci ng defects o e grol al | ,
and the start 18350350 pERERieBHCRG ok aRPaie InwBicbremluratitnor

predet € ni ned arzeaes fommrgrgaggo h%a@%edb?eg of (ﬁggsgg?%gsr%%%gﬁgsi tion

' t area;
i nf tion for each zone, ich is'stored in . nt ;
l:gl ngrrgti ng t he "eRIESING §rfertsifonthengroupds atiocdtod, @&t btarOp6sigsh t he basis of
primary defect ,Jneb% f mat , on; and, perform ng readi ng and wri ting of
data when the 20'read @ﬁ g#rteaﬁ@sziqqedﬁ ste[eginatRredetesminashaneaatomprising

182 ' ) Ok ; thad further conprises
ctep of readi ng datg ort ke SR peiort kel O RIS storeB g on st or ed
in ltohe pr edet er RTeRaieEpivgd anbafor kach cade sarad bcdssing @é‘taldﬂmgﬁg& i's not

' tiqgal to th ed .25 start position infornation.
ID%%?:RF%‘?’I ON OF %hc%’sﬂ?é‘ 'MINatiopjasek repeadusing thevasteaged dafa.t he

breforred  enbodi ment s thercor i h oTEKEnLE T 5 N RECEECHRR R ngs i
whi ch: 16 MAY 20@&aging data for a recording and reproducing apparatus in which a
plurality of zones forms a group to manage defects of the disc, a spare -
area for replacing defects of the group is allocated, and the start
15 position information for each zone is stored in a predetermined area,
comprising the steps of: reading the start position information for each
Zone, which is stored in the defect management area; calculating the
start position information for each zone on the basis of primary defect
list information; and performing reading and writing of data when the
20 read start position information is identical to the calculated start position
information. |
Also, the method further comprises step of reading data on the
basis of the start position information stored in the predetermined area

when the read start position information is not identical to the calculated
25 start position information.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objectives and advantages of the present invention
will become more apparent by describing in detail preferred

embodiments thereof with referenc_e to the attached drawings in which:




4 FIG 1 shows the relationship between the one-di mensi onal structure of a
*typibal di sc having the size of the DVD-RAM standard version 1.0 and the
start |ogical nunber of each zone; FIG 2 shows a change of the Sta{GMKYZWB
| ogi cal sector nunmber of each 5 zone caused by slipping replacement in the
di sc, which has a group formed of a plurality of zones, to aid

under standi ng of the present invention; F,G 3 shows a change of the
starting position of data is recorded by tThe mscal culated | ogical sector

nmb in the struct f the disc, of 0 FIG 2; FIG 4 shows an exanple
2:‘1 tﬁ:a !stnr ucteu?e of f’iﬁa& %%qm%@}?ref%@nﬁé@sb‘?tWFSPﬁlﬁ? PBR-dimensienal ar t

position for eadtructure dffa §piel agk h SRIEM ofY] POCRAM #18:3&%3{ ge

present invention, FIG 5 is a flowhart of an enbodi ment o _
nmanagenent 15 M$H6H ¥@and the stastilegica) noniber appaclatose:according to the

resent invention; I 6.1s,a flowmhart of an enbodi nent of a data
lr[:nnagement net hod fgﬂ%aﬁrsﬁ%\csd? ﬁaa%%Orﬁﬁr%a’ﬁg?giﬁmmr%igé@%ﬁﬁ?ghng to
the préesent inventicusedbyBipeRldEriAtRent ik iRAERRRR ( o In
or derpto manage defects on a.genedr:‘talp recoerngallbfﬁeD ang’/ or P_ew_r %Dé%%g di sc,

sl i ppi ng repl acédsnd of aplurlifymfrapneef wcaid undefstanding of telprgehpgi cal
sector nunbers t e:rn% defects, is used for defects (primary defects) |
generated upon ini 'St zation of the di sc, and linear 25 replacenent for

replacing error corr gt 8HeWES &,Eé;@e Qfltﬂgks?ar‘ﬁ g?gﬁit%w&?%g%isn@%&%get h

normal blocks in a spare area, and IS use or “defects _ fects)
generated duri nQYGB@%Scalhulatﬂctbgic'ﬁhaecﬁosnumlblepmm@thMt@@QjTQm dise ¢fsed to
m ni m'ﬁ)e a redu éo&_ in the recording or reproduction speed due to _

defects, in whi Eﬁ] a“1ogical 30 sector nunmber is provided to a sector which

is determned to be FIG. 4 shows an example of the structure of a table which
includes information on the start position for each zone in a defect
management area according to the present invention:
FIG. 5 is a flowchart of an embodiment of a data management
15 - method for a reproducing only apparatus according to the present
X invention; and _
FIG. 6 is a flowchart of an embodiment of a data management

method for a recording and reproducing apparatus according to the
present invention.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
In order to manage defects on a general recordable and/or
rewritable disc, slipping replacement, for skipping defects without
providing logical sector numbers to the defects, is used for defects
(primary defects) generated upon initialization of the disc, and linear

25 replacement for replacing error correction code (ECC) blocks of an

erroneous zone with normal blocks in a spare area, and 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
30 sector number is provided to a sector which is determined to be




16 MAY 2006 5 defective during a certification process for inspecting
~defects of a disc when the disc is initialized. Here, the |ogical sector
nunber is provided to a sector next to the defective sector, tha H@\ygﬂ ta
i's recorded or reproduced by skipping a sector where a defect is 3@ d
- during 5 recording or reproduction. Here, an actual physical sector nunber
is shifted by the sector nunber designated by skipping the defective '
sector. Such a shifting-backwards phenomerﬁ)n is solved by using the sane
nunber of sectors.in. a spare ar | ocated at the end portion of a
recordi ng area ((%f%c?'éfﬁpgs“gmgaa ggrﬁ@):atégn Pr¥ess fRrdnspactings éefestsiaf adisc 10
recordi ng area. wisohdi egi.fl i t positian of .
def ective sector replhgccne%c %3“&13%%@ngeg%gﬁéé@gﬂtsﬁggord}%%?ri 'Bé’&o‘f'ge%e
recorded in a pito Aeeptatataxt to tHesdefeBity seédton tiskefie ClathBs ASIFBaY opr €a  ( DVA)

on a disc. Slippi n'%dregl gcerrent cannot be used for a defect which is 15
generated whi | e’ &P'gAdEeq ?’ﬁélprﬁ)d"g@é@qwfaadéeff@@ttlﬁ\wrﬁoatEﬁMrihg

di sreg@d ded or $&éhBRR: FSIckiBH LSl into,.the |ogi.cal
sector nunbering, vvh?fg;ho neans th'glt{ s eur%p?'l#ng%@gﬁﬁ%ﬁﬁ'nﬁeﬁtl‘?m%‘t‘%@ 'Pile
system rul es. Thbifted iyntherseoctqr mesbeEmdesignats By fsRippied Bd defeerd at ed

during use of the di sg, lj}n %'Ch an ECC bl ock including a defective 20
sector is repl ac8H%by KA ﬁt' Ingchackyasds plgenamenaspisr solved by USing theocat i on

of the defectiv r ' r..repl nt is .prescribed to
be recorded in ga'é%g?‘obﬁﬁdaryf e Lc@%?rﬁjﬁé%akés%%aa 'loﬁg%dg%ﬁg‘étendmg%ﬁgﬁt ar ea
on a disc. Wenredondiag arepl(ageosnbr 8 onspds tHeoBi®Bbr of@6ftls iRYAREr ing is

“not iqberrupt ed. Hoa\,ever, V\/%tecn there is a defect, 25 the positions of
“sector's on a di COHIBIArR oMCCALHNG to tecsnesiicatians therpasitiamedfext i ve ECC

acoess memory (SO BaRy oot P P ATl slifhiod tdkiieal Badbrited e 10
includes a pl uremorded of a grimapy defesh liSAPIDLY iR alfetbctah8Aagiifledt SRar e area
whi ch are (DMA) on a disc.
Slipping replacement cannot be used for a defect which is
15 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 block including a defective
20 sector is replaced by an ECC block existing in a spare area. The
location of the defective ECC block replaced by linear replacement is
prescribed to be recorded in a secondary defect list (SDL) in a defect
management area on a disc. When linear replacement is used, logical
sector numbering is not interrupted. However, when there is a defect,
25 the positions of sectors on a disc are discontinuous, and real data for a
defective ECC block exists in a spare area. |
Meanwhile, a digital versatile disc random access memory (DVD-
RAM) according to the DVD-RAM standard version 1.0 includes a
plurality of groups each having a user area and a spare area which are
30 constant in each zone. That is, FIGS. 1A and 1B one-dimensionally

show a logical area and a physical area on part of a disc, respectively,




30 constant in each zone. That is, FIGS. 1A and 1 B one-dinensionally show
~a logical area and a physi cal area on part of a disc, respectively, 16 NMAY
2006 6 where each zone of the physical area includes a guard area, {g MAB&H05
area, a spare area, and a guard area which are sequentially arranged. That
s, reference nunerals 101, 102, 103, 104 and 105 denote a user area, a
'~ spare area, a guard area, defective sectors and a spare area 5 replaced by
sl i ppi ng repl acenent, respecLiver. The ?ub{d great103thz dﬁf?gigﬁggggiﬁrea
: r preventin Y I m .unst abl.e e to

];gt altoi on speeg gree\\f\%%%cégﬁglg,oﬁﬁ%pﬂgs'g?fﬁf%’t”&qu S PIMArG AERS, 2ReIt he end
posi tions of eaahezanspartoraraacany emuae TR ENoqRARGI G JolestS: o
group is 10 forpged of one zone, and a spare area is allocat’ed at e end o
each group. EadRafiSotfferenceamiimerniadOdel@2t10%nadamenosdemte seor FIG 1

h hi £ti.nq- henonenon, in . whi ch a | ogical sector nunber
Fssgg}/vfst Eadech L\%\x/ééragga %é@%%fﬂ@“?é‘gf%ﬁsﬁﬁqﬂvm%ﬁi an arg#e@ ar eas
are arbanged i nregrated bpelipping réblé‘cbh%t,%@%&éonfﬁ@i ﬁg 123%% guérgjn%%g'h@gfgsec" or

number ends at the spare area of the corres Z( _ art
| ogi cal sector Alvbefingfaresdompreventing drisingrfeme becomirepunstableatife foei ng

db h : f s as shown in FIG 1A . Thus, the start
Foot cal sevt or - WEHERBterfesdf B B BilveScaros, ainctis Albratacisy the

standard so thastareid 8 énd@pobifiens bfBatis -bfgd, the 20 start Iogi cal
sector nunbers for each zone may not be separately managed to search for

the correspondi ng zolfea cRowetianal methad fortmanagiog defets, or groupher of each

roup4hs desi s . described above. Thus, when defects in a group are
“ ?ranaggg by sli g%?ﬁ%grog@n%cze%@f“gﬁ PRAER e R dpRiRGa e et thssendef eactper f or med

1 5 Gorr espondy 5 or aup S e B N AR ST of
defective sect ofB Shpws tge shiftingpadkwarts greenomenon in which a logical sector
number is shifted backwards by slipping replacement. However, when
Spare areas are arranged in each zone, the shifting phenomenon of a
15 logical sector number ends at the spare area of the corresponding zone
and the start logical sector number of the next zone is predetermined
without being affected by the number of defects as shown in FIG. 1A.
Thus, the start logical sector numbers of each of the groups are
predetermined by a standard so that when data on the disc is read, the
20 start logical sector numbers for each zone may not be separately
managed to search for the corresponding zone.

However, the start logical sector number of each group is
designated as described above. Thus, when defects in a group are
managed by slipping replacement, slipping replacement must be

25 performed only within a corresponding group. In order to replace
~defects generated in a corresponding group using the slipping
replacement, the number of defective sectors that are slipped must be
less than the number of usable sectors in a spare area of the
corresponding group. Thus, a restriction that a large defect generated
30 in a group must be processed within the same group limits the maximum
size of a defect that can be replaced by slipping replacement.




i f the
|l ess than the nunber of usable sectors in a spare area o
- correspondi ng group. Thus, a restriction that a |large defect generated 30

in a group nust be processed within the same group linmts the maxi My Ay ST
of a gefegt that can be replaced by slipping replacenment. 16 MAY 2336 gﬁaﬁﬁ
the size of defects to be replaced by slipping replacement is greater than
the size of a spare area in a correspondlgg group, a spare area in anot e[
group nust be used by linear replacenent. "However, when |inear replacenen

' | ' t inunits of ECC
blooke, that 1s, in e sesoriecd i Be Salied by HppkiaseRasemn 5 sect or s
OC S, i . . j ! . ) . .

o def oot manacaEnt - AL S0, & standrd o eaua SRRoNER S ol cor o

def ect mana nt . So, a _ _
(r)rfanagerencant is gsgépér‘m”ﬁ%@ro% Ry tbegusastay m%feaahtafcemt]pt—m@t rrgl;l ?gngrgnt
size nust al so RRedli @,te%cﬁa : catiaons to which defect _
usi ng i near re\gl gge',r}gﬁt cadrér?{%%qt{ggg%)%’ ﬁ?eéagsaﬁéﬂ‘%{?q’&‘&dvotﬂn ¥eits € or di ng.

C . P e ' : . 4 To
Theref@re, the setéisdiurinyni o EEL blocks, 2Rk @NIAINIG &F 5 sbGoReofaged. T
sole\r/g these problens, there is proposed a method for managirng detects in

which a group i 3SPAERIGAA 1§ gaciersl iﬁqudfedzbrmscasﬂjonéﬁeﬁecﬁilvérs%cWr,?a {/\i
Group i o 1 or med ap" Segr s e bfeieh G oSSR Aahagtmedh &k, astanddnunber

3 ; ' : V. n a spare
for each zone dupeofia spard bﬁamﬁbl@fe&fméi'\%g%ﬁ{e%t &soﬁ%rdte'te[ﬁ'}s‘r{,ﬁ‘%iesgs%ggﬁi ng

area exists at the position in which the group star

i [ st hisodty allocatbd gt e cal cul ati on
repl acenent nmusiP3he aRa PBVWB‘H%Q@XMQI&IZ@UW cal t
in imMdgializati i ' I i ppin repl acement causes m sal i gnnmen
of the start saipicatas SRSy R dimark s Tsodraar sapispemenbne, so that
a fragnent ed E@@nbbbbé applibdcichthdieal HR@ ra0HSi .U*ﬁﬂéféfore\/\g?& sectors whic
cannot forman ECC bl ock at a 25 boundary between zones are Skipped to

prevent the fr ReReYOlrea utilization of a disc is degraded.
To solve these problems, there is proposed a method for

managing defects in which a group is formed of a plurality of zones and
15 a spare area is allocated at the start portion of the group and/or the end
thereof.
When a group is formed of a plurality of zones, the start logical
sector number for each zone depends on the number of defects.
Particularly, when a spare area exists at the position in which the group
20 starts, the slipping replacement must be performed backwards, to
thereby complicate calculation in initialization. Particularly, slipping
replacement causes misalignment of the start sector of an ECC block at
a start position of a zone, so that a fragmented ECC block is located at
the zone boundary. When sectors which cannot form an ECC block at a
25 boundary between zones are skipped to prevent the fragmented ECC
blocks of each zone, calculation of the start logical sector number with
respect to each zone becomes more complicated.
That is, FIGS. 2A and 2B show a logical area and a physical area
of a disc in which a plurality of zones form a group, a spare area for
30 slipping replacement is allocated at the group, and the start logical

sector number of each zone is changed. Each zone includes guard




bl ocks of each zone, calculation of the start |ogical sector nunber wth

* respect to each zone becones nore conplicated. That is, FIGS. 2A and 2B
show a | ogi cal area and a physical area of a disc in which a pl urdl6iNAY 28t
zones forma group, a spare area.for 30 slipping replacenent is allocated
at the group, and the start logical sector nunber of each zone is changed.
Each zone includes guard 16 MAY 2006 8 areg, a user area, and a guard area,
and a spare area 204 for a group is allocated at the end portion of the
group. Refer ence oy 202 and 203 denote a user area, a guard

201
area and defectiVé g%g?%rf%r,ea, PRY Feyrdarea, W%éﬁa@ &R Bbfor & greupzone)
h def Vi ' i I,.Chpl h tart
as no defects, is BRodngl a@thsa6d Egand(?fﬂ@ﬁ%edgg% Rbﬁer?"“,gés)ﬁﬁﬁ‘%?a%?gt' e star

| ogi cal sector nunber of a zone zone when
there are no deR&€tand 2P denateta usenareal, agpero areaame defictiae SBEldEs zone i s
n+1l, and when arggge%gi% {s generated in each zone during initialization,
the start | ogica eCr oY 10 nunber is shifted backwards by an anount equal

to the&number of thewlehacldnee;d BirsPrsne) R nd Gefe ﬁ{boré{@« P sELbGr. 213
t I's 1) g

when the nunber of defective sectors In‘the zone i cal
sector nunbers auEbsiwhieis dlociated ds thy siart Ibficthssctoraigmber 6fed e6hs, as

shown in FIG 2A, e final 15 .l.0gi cal sector nunmber allocated to the zone
00 is m however%,1 (ﬁlﬂees??q{};d ZOW%d?%&Tﬁ%HWFemm%%?r%PP@@ﬁQCéB the staré first
zone accordi ng idicdlSectst I . Y c i e JNUS, in the.
DVD- RAM st andar ddg\}ersiegn rlmgr?b%dgr? ?‘ﬁgeﬁdféggﬁ?aéﬁiggﬁﬁaﬁé@g ocated to

the first zone Denenatediroeach rome stieng imitiglizatibn stetseart IGfcaludees: of the

zone starts from ml, .hut when each zone has no spare area, the start
| ogi cgﬁ sect or HHMRSF '%*h'ﬁﬁg bﬁ@&‘ﬁ’aﬁﬁ’h@/ A8 agiunt eguajo the sumbeswiither FI G 2B

so that the stagbfdcfge caktop§ct or nunber of the zone 01 is mi+1.

That is, as shown in FIG. 2B, when the number of defective
sectors in the zone #0 is i, the logical sector numbers are shifted
backwards by i. If there are no defects, as shown in FIG. 2A, the final

15 logical sector number allocated to the zone #0 is m, however, the final
logical sector number allocated to the first zone according to the
number i of defective sectors is m-i.

~ Thus, in the DVD-RAM standard version 1.0, when the size of a

user area allocated to the first zone is m sectors, the start logical sector

20 number of the zohe #1 starts from m+1, but when each zone has no
spare area, the start logical sector number of the next zone is shifted by
i as shown in FIG. 2B so that the start logical sector number of the zone
#1is m-i+1.

In the next zone (zone #2), when the number of defects

25 generated from the start of the group to the same zone (zone #2) is j,
the start logical sector number is shifted to n-j+1. At this time, i and j
may further include an additional spare aréa for preventing the start
position of the ECC block from misaligning at each boundary between
each zone due to a defective sector, i.e., for skipping the remaining

30 sectors which cannot form an ECC block at the end of each zone.




In the next zone (zone 02), when the nunber of defects 25 generated from
- the start of the éroup to the same zone (zone 02) is j, the startH{éop?AlYCﬁﬂﬁ
sector nunber is shifted ton j+1. At this tine, i and j may furthér

i nclude an additional spare area for preventing the start position of the
ECC bl ock from m saligning at each boundary between each zone due to a

defective sector, i.e., for skipping the renmaining 30 sectors which cannot

form an ECC bl ock at the end of each zone.9 16 MAY 2006 9 Thus, the start

: NG C L |
I t or f zone is shifted backwards by the additiona

| !sgglr gaar ng: Herzl,—m?’ﬁléessg%r} angicpaégegg% W}%éo%ﬁ’%é@@'sa%hlﬁébé@iﬁvqmstlon of

a group or thebgties ad@igbhaicdpdreereef . Wen the spare area 204 is allocat gd

5 at the start portion of group, reverse slipping replacenent is perforned,

whi ch conplicates callgi® dh¢ spacst ancae2(st may Uef@lacatecsetqglggecmgbri] g,pra each

| ORI t, .t slipping re _
portormod i n 1 o BB e BORETRRiprs Vindn bl stn arandon s ofioated Ecc
Teplacomont, arer el ocaon o he R IRE I AR R g R ch T

| acement, are reallocated at the final p _
::glrorpl i cates cal ¥hichtGopplicatesssalewation bbtHei stert $ogit ainedctoraiab& foy es&sOF ded

' ' ' he spare
at a portion vm[e he | ogical sector nunber of the disc starts, t .
ar ea !Ds posi t i ‘Oned Iht F‘%Vﬁég%F@RH'“%é?ﬁ'ﬁsﬂnemt, theeslipring replagemeant isal cul at i on

is wrong, 15 tf&rfdrhfédﬁﬁ&é@éﬂséadﬁ@ﬂhe%n{gg?ﬂ%988t0?é)whgcﬁ\a(gag{ﬁ6?%&ﬁ%iq ;ﬁ gﬂg of

the | ogical sector nunber. Thus, when tsare
f or ni ng a pl ur dFGEyplock, whieleis germraticoatia bogidry beesss zonedsfel B each

i S0 th r di and/ or reproduci ng apparatus nust
aleul Qe the: HBPindssBlassa @ sl Srrlaber thevimalasition At Hesares f or m

' i ' ' [ der to
normal |y recor ditiieh comliestes @A { on of a disc. Meanwhile, in or
read thg disc in a amra)faproduci ng onr1y appar atus such as DVD- ROM

r epr oduci ng Also, when the file system is generally recorded at a portion
where the logical sector number of the disc starts, the spare area is
positioned at the start portion of the group, and the calculation is wrong,

15 the file system cannot be read due to the forward shifting of the logical
‘sector number.

Thus, when defects are managed in the group forming a plurality
of zones, the start logical sector number for each zone is changed so
that the recording and/or reproducing apparatus must calculate the start

20 logical sector number for each zone to perform normally recording
and/or reproduction of a disc. Meanwhile, in order to read the disc in a
a reproducing only apparatus such as DVD-ROM reproducing
apparatus and/or a DVD player, the start logical sector numbers for
each zone of the disc must be read, so that the size of the firmware of
25 the reproducing apparatus is increased.

FIGS. 3A and 3B show the case of change of the start logical
sector number of a zone when a complicated start logical sector number
is wrongly calculated in a predetermined portion due to errors in
designing a recording and/or reproducing apparatus or a software bug

30 of a firmware. When the calculation of the logical start positions of

zones is complicated, and thus calculation of the start logical sector of




apparatus and/or a DVD player, the start |ogical sector numbers for each
»zone of the disc nmust be read, so that the size of the firmvare of 25 the %
reproducing apparatus is increased. FIGS. 3A and 3B show the case ofl ch#é{rlg
of the start logical sector nunber of a zone when a conplicated start

| ogi cal sector number is wongly calculated in a predeterm ned portion due
to errors in designing a recording and/or deprodum ng apparatus or a
software bug 30 of a firmvare. Wen the ca1 cul ation of the logical start

it f i |- t .cal,cul.ation of the start _
Pogi cal sector o o8 mAGPTB L EFh80e clithed Wufif ol ' epBlaet eotibmeisor ¢ i on
due to errors ofmoddompetepivhich coritrels MiTRalRtioMdF He ERbaisgi N tialization

of the reproducin apparatus, a normal position of FIG 3B %f t he physi cal
ar ea corPesponcﬁFg)@r?@saaﬁ@ém?f Basigen of 61G32B of thehehyisies! @ada ar ea of t he

file i 5 zo ' [ : e shown in. Fl 3B, a zone
3:)3evxllngrz1 I ogizc;l%r‘?é ?}gghﬁﬁﬁbe?}ggagge%ﬁ%%; nggg}?g%g&? fied & 'Fﬁgl? 8yfcal
sect or snunber i szomeott§, wichas 30nemag®e 86re the | ogi cal sector nunber is

not designated, may be generated. In particular, zones 303 and 305 can be
easily found, but 10 A%HOWIN EKANYS, BE0RedDB wheoa luyitsl seciorcumiespondi ng

i ' J havyi | cul ati on, wrong
bosi t1 0ns ey bo EaaBr 324 U Mok RS EE AR AT TiieTon \iaRGoe” BE0TS cad
due to wong caldpswhérerthefiogibal §écﬁ6ﬁnd1rﬁ9éﬁf§'no‘§_@6§i@haf5&‘f?ﬁél,é e%%\fe“ the file

is abnormally recorded,. and a wong recorded disc™ 1 _ ded and/ or
repr oduced w on§ieferated. o paticuarc seaengoardd 805 cambredasiynipuagpbai@at us, or

a nor ly recor 1 4SCo d.in recordi ng apd/ or reproducing
appar g]taj us in mf?ﬁ%@é céqug?;tt 6?0%3‘1%@&!“’ c@%?“y FRfFBRYONANgFRRIGAYCES) cul ?t ed,
the file may be appargjly. trea@@mbwstémvin%wd?@'éale&lb%n, the defect
managenent area is _allocated to the start 20 position of the group,

sli ppi ng repl acPRERPENE NPHEPe seerrded oreenermadly secqrded portion cannot be
read due to wrong calculation of the start logical sector number.

When the file is abnormally recorded, and a wrong recorded disc
15 is recorded and/or reproduced wrongly in a normal recording and/or
reproducing apparatus, or-a normally recorded disc is managed in a
recording and/or reproducing apparatus in which the start logical sector
~ number is wrongly calculated, the file may be wrongly read and written.
In particular, when the defect management area is allocated to the start
20 position of the group, slipping replacement is performed in reverse so
that the first position of the logical sector number may be wrong, where
the file system-cannot be read.
To solve the above problem, when the start logical sector
numbers for each zone are determined after slipping replacement on
25 initialization or reinitialization, the start logical sector numbers for each
| zone are stored in a disc definition structure (DDS) area of the defect
management area. That is, as shown in FIG. 4A, the start logical sector
numbers for each zone are recorded in the DDS area using a recording
item of 4 bytes. Here, RBP shows a relative byte position, and start
30 logical sector numbers for 35 zones from a reserved 256th byte position

of the DDS area can be allocated in unit of 4 bytes, as an example.



hat the first position of the |ogical sector nunber may be w ong, where
,:hg‘fi | e systempcannot be read. To solve the above problem men-th%sﬁﬁ%ﬂﬁ
| ogi cal sector nunbers for each zone are determined after slipping! I
replacenent on 25 initialization or reinitialization, the start |ogica
sector nunbers for each zone are stored in a disc definition structureA
~(DDS) area of the defect nmnagenent areagqqThat is, as shown in FIG 48,
the start | ogical sector nunbers for each zone are recorded in the DD

~area using a reqqedupterdisn stﬁn{?écf)rﬁee%f&ﬂ%@lgsfv@}%?g h§§’5 oéi%lgﬁ{tsét\:/tg@g)elﬁ \e/ed

position, and start 30 |ogical secC

| triusrberefof ¢y tORS carohar gy | htqik, 4 bytes,
3?622 Eitaﬁpf’gs' tjzumbv 2 oemy 11 FIG 4%0?5 etgﬁétoﬁgws?ﬁj B@ﬂ?@_%‘?'gtﬁ‘he DDS
where the start 28 (f%t'lm%féﬁf“b? reGided i 24 bita angittbe remairangibitoaee ar e st or ed,

i in 24 bits and the
where the start rbogigdl sector nunbers are recorded in (
remai ning bits are reserved. 5 Wien a disc on which the start | ogi cal

. - o , : her
tor nunbers for ed¥hen aafies an evhigctiedsdrtilsgitaRsbBr Mrhbd&Tol Badhot
?ggo?di ng and/ or__repr oduc‘id%%, apparatus, the ?ol | ow ng operations my be

I

performed. The FBPF & EFTRIISHIS easlRlwitten ineamtﬂelsremomﬁggandmrg?grof 1E)he

' P ! : i ng_an
"epr oductng apparac Lot 8 anracetid Re gl AR EEre e FRE RS { 1 ogi cal
sector nunber even t fibageprodecimigasrily kpphfals 5&?}“@3 dwg&@ﬂlatiéﬁ%?!r%d in the

[ ong,. and thus the reproducing only apparat us mist fead data
g)ﬁst ﬁ(raegals?s\,\gfs 'Ogt%ﬁé%c@'f BEMPPEyi This is because thermeeordiddand/ort is

' Y | ogi cal t nunber
Fecordod it heS5Ruacity eRpbEl S RG? ol Sa TS hre phRO M ansioBgar d ess. of
wrong cal cul at i logiae sebter stimber bogh @Rbudre®eNtart W@Qrserc&frqmﬁ?%ﬁr n the DDS

area. Thus, the reproduci ng apparatus Tequires no al gorlt_
calcul ating t her%BEQﬁC?EHhé%Qgeﬂf@a Ioyrang, asedhos the reproducing only

apparatus must read data on the basis of the stored start logical sector
number. Thus, it is securest to read data with reference to the start

15 - logical sector number recorded in the DDS area without complicated
calculation and regardless of wrong calculation of the start logical sector
number recorded in the DDS area. Thus, the reproducing apparatus
requires no algorithm for calculating the complicated start logical sector
number to thereby simplify the firmware.

20 That is, in the reproducing only apparatus, as shown in the
flowchart of FIG. 5, the start logical sector number for each zone stored
in the DDS area is read (S101), and data is accessed based on the read
start logical sector number to be produced (S102).

Meanwhile, when the disc is installed in a recording and

25 reproducing apparatus, the start logical sector number of the DDS area
is read, but the start logical sector number is calculated on the basis of
PDL information of the defect management area. If the recorded
information is consistent with the information obtained by calculation,
the apparatus performs normal recording and reproduction, and if not,

30 the apparatus only reads data on the basis of the start fogical sector
information recorded on the disc. This is because the data of the disc is




i i i i i he reproduci ng

nunber to thereby sinplify the firmvare. 20 That is, int (

~only apparatus, as shown in the flowchart of FIG 5, the stag&oho?tiﬂgzmﬁ
sector nunber for each zone stored in the DDS area is read ( ),b

data is accessed based on the read start |ogical sector number to be |
produced (S102). Meanwhile, when the disc is installed in a recording an
25 reproduci ng apparatus, the start Iomtx#zsgctor nunber of the DES areaf
is read, but the start |ogical sector nunber is calculated on the basis o

[ [ idagy ded information
PDL i nformation reko rea |f the recorded
is consistent with the ﬁiﬁ%ﬁ?%ﬁ o%%%mgglcﬁgﬁe&é?rdmrﬁ‘?‘?ro‘ﬁbmhtlﬁest@q@plar at us

perforns normal iR&wPlSgremibreachodiet iAse ifii@%eibﬁré%?hot ?boretcE?d appar at us

. is of the start | ogical sector intfornation
only reads dataagj;agthe baia o g

1 H . . .. . 006
recorded on the Pnayhp HatlkisHsdernpined adtich informtatiodiis erbsg. LGHVAY 2
} l.gai cal sectar .nunber which is stored
'n the DS aroa for ot st HFaBL8cdb R Be ot 4dk etrmiced wy

addi ti 6hal dat athgstart logidas sdetoe noiried oM Bisk i m&Hﬁéiisggn 'gé?\egr@ngg%gamus :

i nformation rrustPHot.be recorded on the disc until it why 5

i roimast f the disc is inconsistent and a proper
the start |ogi cAFULREBFTAMREr o _ _ ;
i i f d. I j rdi ng, and reproduci ng appar at us,
2s shown Th- the Tl onshart MEinettebRint BHR EbERuERG 4 Sbecesehaunier for
each zone st or i flowctart DDBIGI&ahb Stare Riid=P38&br Hgfh‘&e? s %c r%Oé‘ep%L

for each_zone is calculated on 't asis of” _
?ﬁ?g?:ragioozungfgftoﬁ%d Hb&@cPDwégéﬁéﬁ@d 692011 )( 320Me stahdogicht secoet er ni ned

: i identical to
e "2Part "og! EPOEREAIRRRES AU LT 01 B heimatoms 11 o
normal data rea@f fblﬂcdeietttmana@éménmaa(woﬂﬁrfﬁérg‘? isﬁ%&%ﬁ‘%ige#&;&?@g t Eg
fact that the djsc _has an error is informed (S205), ‘
basis of the st St?&g‘?@&ﬁ' SEQIONUMbeisTeadtinstep 201 afecidBRGcAlt6ahd S206) ,
start logical sector numbers calculated in step 202 (S203), and if so,
normal data read and write operations are performed (S204). If not, the
15 fact that the disc has an error is informed (5205), data is read on the
basis of the start Iogic'al sector number stored in the DDS area (S2086),
and no data is recorded on the disc until the error is cleared by a fixing
tool (S207).
As described above, the start logical sector number
20 corresponding to the start position information for each zone is stored in
the defect management area so that the reproducing only apparatus
requires no algorithm to calculate the complicated start logical sector
number.
Also, when the stored information is inconsistent correspond to
25 the calculated start position information for each zone, damage of data
due to errors of calculation of the start logical sector number generated
by recording and reproducing apparatuses which are different from each
other, using the stored start position information for each zone, is

minimized and stability of the recorded data is increased.
30




and no data is recorded on the disc until the error is cleared by a fixing
tool (S207). As described above, the start |ogical sector nunber 20
corresponding to the start position information for each zone is g§ofgd(isn
the defect managenent area so that the reproducing only appar atus requires
no algorithmto calculate the conplicated start |ogical 'sector nunber.

Al so, when the stored information is incolsistent correspond to 25 the
calcul ated start position information for each zone, damage of data due to
errors of calcylation of the start |ogical sector nunber generated by
recordi ng and Y'8H%duci ng apparatuses which are different fromeach other,
using the stored start position information for each zone, is mnimzed
and stability of the recorded data is increased. 30 16 MAY 2006 13 C ai ns
1. A nethod ofl. nanaéimghdhbﬁmamgingéambdiarrgcdrﬁd'gmadiumMWhhhamﬂlmlﬂaldfty of
zones forma t 0 manage defecta og recor di ng dium a s e area
for 5 replaci %@ E0: A EHOHP 1P FRANGES E)f% thesrespringmediNg, ASPate AT OFredl um
and starts po i i i r m ned
area of tshe ?g@gragg ggfﬁgﬁéﬁgtgﬁe rret %@%nrﬁﬁg?%&;&fl% ngﬁd?ulﬂ ﬁﬂpgstl%rt
posi tion i nf orpusitioaninfemmatmahfar csaeh meassstmdtlhen qbaécbtdmﬁmdl aparoftthe read
start position inf.ormation;. and 18 reproduci ng the accessed data, wherein
the start posife5oBHnE Hiedftthe methodicompgisingas pondi ng one of the zones is
determ ned based upon a nunber of the defects generated froma start of
the group up to a pr claim?1, further
conprising storing th%ggiggrt pos Sl%%l&fo‘g% érgana?%neéach zone in a disc
definition structure area of a defect managenent area which forns the

predeterm ned area. accessing the data based upon the read start position information; and

10 reproducing the accessed data, wherein the start position information
for a corresponding one of the zones is determined based upon a
number of the defects generated from a start of the group up to a

preceding zone.

15 2. The method of claim 1, further comprising storing the start position
information for each zone in a disc definition structure area of a defect

management area which forms the predetermined area.

3. The method of claim 1, further comprising allocating n bytes to the start
20 position information for each zone, where n is an integer, and the start position

information includes a start logical sector number.

4, The method of claim 1, further comprising allocating the spare area at a

start portion and/or an end portion of the group.

25 »
5. The method of claim 1, further comprising determining the start position
information of each zone so as not to misalign a start position of an error correction
block at a boundary between each zone due to a defective sector of the recording
medium.

30

~.6.. A method of managing data on a disc in which a plurality of zones form a




3. The nethod of claim1l1, further conprising allocating n bytes to the
start 20 position information for each zone, where n is an integer, and
the start position information includes a start |ogical sector b 2006
The nethod of claim1, further conprising allocating the spare area at a
start portion and/or an end portion of the group. 25 5. The nmethod of claim
1, further conprising determning the stadd position information of each
zone so as not to msalign a start position of an error correction block
at a boundary between eacﬁaépne due to a defective sector of the recording

medi um 30 A PR BInagaAarieT astise. & pac aiea ori taplaping Helgcts ofi hgigreup isf
zones forma 1f, d%QQEe li%cgfl%%a&?)oﬁﬁgﬂ?%oﬂﬁ&t? tforoe];e]lcl?égﬂesﬁ’st(ﬁe@ LE area
t he g at e e e S

for replacing defects o roup s alloc on 't Isc, t art
posi tion i nf orpredeiteymidedr aremofitheatisc, iaad atpeimey idefeat ligirie stetedroni thedisay tha of

t he disc, and aggr'mar .defect list is stored on the disc, the nethod
conpri si ng: 5 HYRTHEN&St or ed start position information for each zone;
calculating a second start position informati on for each zone based upon

primary defect list ipfor [ Qn; erformng reading,and witing of the
dat a. V\/nen?t he stored I'[s%taalrntrgr%ép%g'i’efi%%%&ﬁ‘ftlé’m‘gl@f’frgﬂlq Of‘a%w%% to the second

start position 10 information, wherein the start position information for a

corresponding one Ofcél&ﬂaﬁﬂg'%%ei:?nfﬁgﬁrd{&ﬂ% m&‘a&’a&bﬂ%%ﬁ&v% bRkqthe

defects generated froma start o oup up to a preceding zone. 7. The
met hod of claim6, funpdreprimarypdafedtiizt infarchation] ied dat a based upon the 15
stored start position informati on when the start position information is
not identical to the second start position information. 8. The nethod of
claim6, further conpPfdpmgnEradisempdavisiog afhthe date whencthenyeredrstast r or

when the stored star t pgﬁﬁiohi ﬂﬁohﬂ&%ﬂgi ﬁ@n{igalng)ot t&lgepetcioﬁg ! st&ﬁ f)g&lgl‘? cond

10 ' information, wherein the start position information for a corresponding
one of the zones is determined based upon a number of the defects

generated from a start of the group up to a preceding zone.

7. The method of claim 6, further comprising reading the data based upon the
15 stored start position information when the start position information is not identical

to the second start position information.

8. The method of claim 6, further comprising informing a user that the disc
has an error when the stored start position information is not identical to the second

20 start position information.

9. The method of claim 6, further comprising storing the start position
information for each zone in a disc definition structure zone of a defect
management area which forms the predetermined area, after slipping replacement

25 upon an initialization or reinitialization of the disc.

10. The method of claim 6, further comprising allocating n bytes to the start
position information for each zone, where n is an integer, and the start position
information includes a start logical sector number.

30

-.w11.:: - The-method: of:claim-6; further comprising allocating the spare area at a



20 start position information. 9. The nethod of claim6, further.
conprising storing the start position information for each zone in a disc
definition structure zone of a defect managenent area whi ch forngg Mhe 2006
predeterm ned area, after slipping replacenent 25 upon an initialization
or reinitialization of the disc. 10. The nethod of claim®6, further
conprising allocating n bytes to the starl® position information for each
zone, where n is an integer, and the start position information includes a
start logical sector nunber. 3Q 11.Th nmet hod of claim:6; further

conpri sing al |Sf?£‘é%°r‘h<51%*ﬁ20f aﬁngpgfté"é“gith%grPBp'NAY 2006 15 start portion
and/ or an end portion of the group. 12. The nethod of claim®6, further
conprising determning the start position information for each zone so as
not to msalid@ a sThemethodidfiaainoé, farther somprisingodeateratining the stait pasition
boundary betmﬁ eaﬁcl:h ?one ue to a defective sector of the dﬁ']sc. 13. The
net hod of cl ai'M°BPaYMW (Het2 TP 8 A9 éQeWFFﬁ%P Pt R9SHI9% O @I85t a on

the di sc sihen chhectiohdéckPtH bduRidaly BePhEE dath zbike SR tol AGHEHR sedt6r dfiRe SECON
10 start position information. 14" The net hod of cl ai m 6, further
conprising preéienting recording of new data on the disc when the start
position information is not identical to the second start position
information. 15 15. A nethod of managi ng data on a disc in which a
plurality of 29nes T MethodWlm BPftﬁrﬂi@@G&nﬂ%fiﬁggﬁqv‘éﬁth?% FR6RkY HOndvRdi UM
a spare area for replacing defects of the group being allocated on the
recordi ng medidai®onghe disctwimsthe istant positonniaformatiod &y n@adéntizalrte thessrgndt or ed
in a pr tern rea of the recording nmedium and a 20 primary defect

| i st be?ﬂg st %3’ (S)ﬁo?hrgg?’é%‘%%i ng nmedium the nethod conprising: reading
the stored start position information for each zone; calculating a second

start position information for each zone based ) )
14. The method of claim 6, further comprising preventing recording of new

data on the disc when the start position information is not identical to the second

start position information.

15
15. A method of managing data on a disc in which a plurality of zones form a
group, to manage defects of a recording medium, a spare area for replacing defects
of the group being allocated on the recording medium, a start position information
for each zone being stored in a predetermined area of the recording medium, and a
20 primary defect list being stored on the recording medium, the method comprising:
reading the stored start position information for each zone;
calculating a second start position information for each zone based
upon primary defect list information; and
preventing recording of new data on the recording medium when the
25 stored start position information is not identical to the second start

position information, wherein the start position information for a
corresponding one of the zones is determined based upon a number of

the defects generated from a start of the group up to a preceding zone.

30 .5 16. .- The method of claim 15, further comprising only enabling a reading of the

. i ..data.from the disc, based upon the stored start position, when the stored start



upon primary defect list information; and preventing recordi ng of new data
on the recordi ng nedium when the 25 stored start position infornmation is

not identical to the second start position infornmation, wherein thégMAar2006
position information for a corresponding one of the zones is determ ned

based upon a .nunmber of the defects generated froma start of the group up
to a preceding zone. 3 Q 16 The nethod ofléclaim 15, further conprising only
enabling a reading of the data, fromthe disc, based. upon the stored start

position, when the stored.start 16.MAY 2006 16 position i.nformation i s not
Pent i cal o dwetecRERRhs ek Raraital iy dheraecbon st Posies GPHBRI ol ai m
15, wherein the spare area is at a start portion and/or an end portion of
the group. 5 18. A nethod of nmanaging data on a disc having a plurality of
zones formng ld- gr Shpmethwdrofclnim tawherpimthesparediatadis at @ statt pogionrandfone user
data, and a p;a%deterlgi ne area to store start position information for
each zone, th r?élflll?f} 108 ei%rlo%: reading the start position information
for each gone; and 10 accessing the user data based upon the read start
position information, and not based on a calculation of the start position
from a pri mary8. def Adgeethodsef monnging data brea disc raving delwelity lof gonds feimings

position information,of ef.ective ctor f the di and th tart

posi tion inf orgrr@fpl’ Sarhzgpe ga Be 88?7%% inlei %@?%ﬁ@edpegi?ga,%&ggrq%géga%qm- ned
based upon a RrEIE koS stall @bEi6HS irFermeitidh Fok otk R, tHedhdthedf cdniftistHgoup up to a
precedi ng zone. 19. The nethod of claim 18, further conprising storing the

start position information for each zone in a disc definition structure
area of a defect 20 meadigethetarhpesitiothinfdrnfatiomforteheh mepatder mi ned ar ea,
after a slipping replacenent upon an initialization or reinitialization of
the disc ., 20. The net hod of tgllﬁai mn(iL8, further conprising allqcating n bytes
to the sthrt positi GAFCPTing e mserdats bassd wnon Hisareadysiartarosition nfermaiamyer |

and the start positiofhd not based on a calculation of the start position from a primary
defect list,

wherein the primary defect list includes position information of
defective sectors of the disc and the start position information for a
15 corresponding one of the zones is determined based upon a number of

defects generated from a start of the group up to a preceding zone.

19. The method of claim 18, further comprising storing the start position
information for each zone in a disc definition structure area of a defect
20 management area which forms the predetermined area, after a slipping replacement

upon an initialization or reinitialization of the disc.

20. The method of claim 18, further comprising allocating n bytes to the start
position information for each zone, where n is an integer, and the start position

25 information includes a start logical sector number.

21. The method of claim 18, further comprising allocating the group to include

a spare area at a start portion and/or an end portion of the group.

c 0202300 .22, " Thecmethod:oficlaim 18;:further comprising determining the start position.

. information.of each zone so as not to misalign a start position of an error correction. ..



25 information includes a start |ogical sector nunber. 21. The nethod of
claim18, further conprising allocating the group to include a sp%%ﬁ?m

at a start portion and/or an end portion of the group. 3.0: . 22.
The. . method: of . claim 1. 811. further conprising determ ning the start
position. information.of.each zone so as not to msalign a start position

of an error correction. 16 MAY 2006 17 blldck at a boundary between each
zone due to a defective sector of the disc. 23. A nethod of nmnagi ng data

on a disc havi a, plurality of zones that for roup, .each zone having
a user data apg(%ktabgb?'ﬂ)"ra‘{?rx ﬁ?wﬁg%Pacg‘éf’ﬁ? 8‘&‘?1‘8 at&‘?%@'gée rpﬂlebeec{}%:rm ned area
to store start position information for each zone, the nethod conprising:
readi ng the stored start £§siti on information for each zone; calculating a

second start @3sitidmsdthdboimanaging data eneldise havingagduralitypfrzonesghitfamy
defect list information; and 10 perforn ng reproduci ng from and/ ot
recording to £HE°YPst 8?%8“%21&}““8& yser \ﬂﬁn{?naqf’?lgpgp’@r&’& ’éfl?ta’p. 14V 2

i nformatipn i rdddephinedlarPtd Hreahi Poditiss inPRAMKNA frath POR Hefethod
information, wherein the start position information for a correspondi ng

one of the zowempiisinget er mi ned based upon a number of the defects
generated froma start of the group up to a 15 preceding zone. 24. The
met hod of cl aim 23, fur%,her i sing reproducing the user data based

conpr :
upon the stored star t™# Qgtﬂ?eoﬂ%ﬂﬁﬁﬁr%’ﬂ“@ﬂ‘mtmefoﬁa& #ZOBsi ti on

information is not identical to the cal cul ated second start position

information. 20 25. T ci al . further .S I ing a
user that the disc h%zc%%hg)rg&%%denaﬂ]féo%ist{ogrl E‘;}%I%ag(rég nﬂég)glg%l?g%ﬂﬁn%?’%énnati on
is not identical to tuponmimalyaletdt Beioemaioat indosi tion information. 25
26. The nmethod of claim 23, further conprising storing start position
information for each zone in a disc definition structure zone of a_defect
manageneH! area whi chrorforming reprqsiueias tfeannrdior recendingtotthe dist ithepisagdata

repl acement when the stored start position information is identical to the calculated

second start position information, wherein the start position information
for a corresponding one of the zones is determined based upon a
number of the defects generated from a start of the group up to a

15 preceding zone.

24, The method of claim 23, further comprising reproducing the user data
based upon the stored start position information when the start position
information is not identical to the calculated second start position information.

20
25. The method of claim 23, further comprising informing a user that the
disc has an error when the stored start position information is not identical to the

calculated second start position information.

25 26. The method of claim 23, further comprising storing start position
information for each zone in a disc definition structure zone of a defect
management area which forms the predetermined area, after slipping replacement

upon an initialization or reinitialization of the disc.

w2304, 270 0. . The method of claim:23; further comprising allocating n bytes to the-.. . . .~ .. .

start position. information:for.each zone, where n is an:integer, and.the -start.-



upon an initialization or reinitialization of the disc. 30,,. 27.:. _ The
nmet hod of claim:23, further conprising allocating’ n bytes to-th?- r@&%m@
position. information F for , each zone, where n is an integer;, 5 {lhL
-start 16 MAY 2006 18 position information includes a start |ogical sector
nunber. 28. The nethod of claim 23, further conprising allocating a spare
area at a start portion and/or an end pdBtion of the group. 5 29. The

nmet hod of claim 23, further conprising determining the start position
information for .each.zon s, hot . t tart position of -an
error correcPPy o%ﬁngwaﬁ?nH‘cg‘bq?ﬁﬁasfwolﬁ@tcaesgﬁg’é%% Zone due to a defective
sector of the disc. 10 30. The nmethod of claim23, further conprising
preventing recording of user data on the disc when the start position

i nformation i28not i feemietuid afcclaine23,duither| campdsing cdineatings &Parﬁo@iﬂit fon

I nformat i on. %t5art portion and/or an end portion of the group.

5
29. The method of claim 23, further comprising determining the start
position information for each zone so as not to misalign a start position of an error
correction block at a boundary between each zone due to a defective sector of the
disc.
10
30. The method of claim 23, further comprising preventing recording of user

data on the disc when the start position information is not identical to the

calculated second start position information.

15




