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when t he ysern@%&ﬁgé %Eﬂigag,%éé H\gtes a defective area where

recordingis ata.cannot be recorded in the
def ecti ve ar edn gemeoaldopiisaindics aee w:dely used as information recording media for an

20  optical pickup apparatus for recording and/or repraducing information ina
rion-contact manner and are classified as compact discs (CDs), digital versatile discs
(DVDs), etc., according to information recording capacity. There are 650 MB

- CD-Rs, CD-RWs, 4.7 GB DVD+RWs, eic. as optical discs capable of being recorded
on, erased, and reproduced from. Furthermore, an HD-DVD having a 23 GB

25 recording capacity has been developed.

Here, in the case of a CD-RW capable of repetitive recordihg, a basic
recording unit in which a predetermined amount of data can be recorded is referred
to as a packet and the structure of the packet is shown in FIG. 1. A plurality of

_ run-in blocks 103 and run-out blocks 105 are arranged before and after a user data

30 block 105 where user data is recorded. Also, a link block 100 is provided at the

N leading portion of the basic recording unit to enable continuous recording. However,
when the user data block 105 includes a deféctive area where recording is not
possible, since data cannot be recorded in the defective area, recording must be

terminated before the defective area. However, when the defective area is found,



terminated before the defective area. However, when the def#ctFeeember 2006
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arga. - To solve the above and/or other problems, the present invention provides an
optical disc in which, when a defective area is found during verification of the disc or
recording and/or reproduction of data, recording end data indicating that recording is
terminated is recorded just ahead of‘the defective area, and a method for recording
data on and/or reproducing data from the optical disc. Thus, since the compatibility

25 of a disc drive is ensured, recording and/or reproduction performance of a high

density optical disc is improved. ' .

Also, the present invention provides an optlcal disc and a method for
recording data on and/or reproducing data from the optical disc in which recording
and/or reproduction are performed smoothly and continuously by performing linking

30 subsequent to the defective area.

According to one aspect of the present invention, an optical disc on which

data is recorded and/or from which data is reproduced comprising a 'recording area
. where data is recorded in at least one physical cluster, a defective area where a

defect that prevents recording and/or reproduction of data is present in the recording



According to one aspect of the present invention, an opticaPOdiatemper 2006
which data is recorded and/or fromwhich data is reproduced

conprising a recording area where data is recorded in at |east one
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pager of a lﬂ’ﬂ@%}yﬁﬁﬁé‘ﬁ? aﬁleﬂgfﬁ%ﬁt Iéé@%Oﬂ%ﬂ%nH&&;ﬂg}qﬁlsﬁ‘gﬁQ £bin§ The

recodi ng powe ource 1Ts marnta ction
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20 where data is recorded in at least one physical cluster, a defective area where a
defect that prevents recordiné and/or reproduction of data is present in the recording
area, and a recording end area where information indicating an end of recording is
recorded before the defective area, wherein a linkage is set to occur subsequent to

- the defective area.

25. An additional guard 1 and guard 2 to protect user data are provided in the
run-in and run-out, respectively. The guard 2 has the same length and pattern as a
guard 3 indicating that recording ends.

According fo yet another aspect of the present invention, a method for
recording data on and/or reproducing data from a high density optical disc having a
30 defective area, the method comprising recording data in a predetermined recording
area including the defective area, and recording data indicating an end of recording
before the defective area.
The method further comprises processing a linkage to occur subsequent to

the defective area.



guard 3 indicating that recording ends. According to yet an@phBpvember 2006

aspect of the present invention, a nmethod for recording data on
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def ecti ves aé'@@twé b@amat hod conprising recording data in a
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drawi ngs, i n.which lig aVviews ing.the structure. of iC
eibr of g SEEs rirliesd SutrHeRG AP Re i R e g arthghed,
show ng daa@hqu{wf]@hmhere data is recorded in a single 15 physical
cluster; FIG_ 2B is a view show ng a recordl ng structure where gata
i s continuoubl§- 1 iscx¥ieneshawing the Eft“é\fPtP'E@yOfcﬁ @ﬁ%ﬁ%ﬁm&%&@@e
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? presg . Qq/entl on; FIG 3B is a view showi ng an optical disc

8 H%“F@ Lﬁ;% area, for explaining a nethod for recording

and/ or r epr oI IRy isdavi@woshdwing esecogiindstructefcemhereedats és corftindoaisly

optical O e oLy SR Ry Fa g, empodi ment of the present

FIG. 3A is a view showing a case in which a defective area is detected when
data is continuously recorded in a plurality of physical clusters in an optical disc

20 ‘according to a preferred embodiment of the present invention,;

FIG. 3B is a view showing an optical disc having a defective area, for
explaining a method for recording and/or reproducing data by processing the
defective area of the optical disc according to a preferred embodiment of the present
invention;

25 FIG. 3C is a view showing the power of a light source when recording and/or
reproduction are performed with respect to the optical disc according to the present
invention;

FIGS. 4A and 4B are views showing the structure of run-in and run-out of the
optical disc according to the present invention; 7

30 FIG. 5 is a view for explaining that a linkage is generated subsequentto a

defective area according to the method for recording data on and/or reproducing
data from an optical disc according to the present invention; and
FIGS. BA and 6B are views for explaining an optical disc having a defective

area according to another preferred embodiment of the present invention and a



invention; 25 FIG 3Cis a view showi ng the power of a |ight20sBavesber 2006
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explained as a minimum recording unit where user data is recorded, a sector, an

20 ° ECC block, or a frame may be a minimum recording unit.

Referring to FIG. 3A, i1:1 an optical disc according to a preferred embodiment
of the present invention, when recording and/or reproduction is continuously
performed with respect to a basic recording unit having a predetermined capacity
where user data is recorded, if a defective area 16 where data cannot be recorded

25 ane/or reproduced is found, an address corresponding to the defective area 16 is
stored in a defect list area. The defective area 16 can also be found during
verification of a disc before data is recorded, in addition o during the recording
and/or reproduction of data. When the defective area 16 is found during the
verification of a disc, meaningless data that cannot be reproduced is recorded and

30 the defective area is detected by this recording. 7

Next, as shown in FIG. 3B, when recording is performed with respect to a
predetermined recording area including the defective area 16, since recording
cannot be performed in the defective area 16, a recording end area 14 where data

indicating that recording is terminated is provided just before the defective area 16.



Referring to FIG 3A, in an optical disc according to a preRér¥edgember 2006
enbodi mrent of the present invention, when recordi ng and/ or

reproduction is continuously perfornmed with respect to a basic

r ecor di nbhaursicbrdiay end azed1i 4 deh dentondigucapidentioally W eieeguisrdr3 () a Tisat is,

recor dec% i f a defective area 16 V\hfere &gﬁ cannot be r%([for dgd éS

and/ or rBRIFECRIERd and 6aAd, Caimbe gantiued & hawpBirfarge (ot and srlem 3%

area 16 thg guskds esh) N Far eRheple, Wheh 86 SRard Be2 G RCH IettRb e 138t

i
al so be found during verification of a_gl sc before dafa is recorded,
i n addi tGheAneldbitsanchg connuatsarationg inclisting at leapt Dt aod i5dn thsf regarding end

When th f,eGL i 1 u [ verj i i f

o <2 | heBreE 2 pteRbRR o iduled UG cith, i ild pafian Ao o
t he def 20). vaHereedT andddt et wdtshyf = lbhgthr efcormdirk gecolied on asdistiown i n
FIG 3B, whe [ rformed wWth res et erm ned

ecordin ect to a re
Fecor di ng ar JATFR GRS NGCHES et opire! dived B0 herbeve STUEHHeES
cannot h@oparih ¢EeIC fecoh@ng &f ﬁéﬁérﬁ%d%sﬁﬁ]a%ﬁainﬁaaq @%q;{o%m)f%ng;ehgé,@@mé4

‘Where data indicating that recording iI's termn 'S provi J ust
bef ore t{het shemay tisveeremoeding @owsr Pov. Ndiertingriraro ige reeeortswoeiiheg end

ar 14 ' i.d ' | v. h I ' LS,

thiS s ocdFAMRB B deh £ Dokl e SRt Brdd o BAIT e e g,

ﬁnd palt tseu:cﬁasfcoh?ellmil@{lﬁb gm(e?&@l%an FF@lrregbtai‘ﬂpgh pgwéhE_w stdlﬁ;ﬂag ttardﬂdi??( 20) -
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power Pim thStracoidirgy Enderdsnedr ear portion of the 10 recording end area

14, before the,defective area 16.begin he po of the |ight
souroe U8 oM HEER S, 2 SRS i Rt 04, ahe Sub TS sy BB dlare
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source can be reduced to a rqeproductlon power Here, the power of
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reproducti on power Pr onT a-position by a dotted Iine in
t he rectmddwlglemaydnegudea 4 post-amble 18a to-perform signal processing and a guard 2

(18b) having a predetermined pattern to remove overwriting due to a change of the
data recording start point. As a- result, the guard 1 (13a) and guard 2 (18b) serve as '
a buffer to protect user data. Here, the guard 2 (18b) and guard 3 (20} can be
25 configured fo have the same lengths and patterns. For example, the guard 2 {18b)
and guard 3 (20) may have lengths of at least 300 channel bits and may be formed
by continuous péttems including at least 3T and 5T.
Next, a linkage is generated subseguent to the defective area 16 so that
recording may resume from a physical cluster subsequent to the defective area 186.
30 Thus, the power of the light source is raised back to the recording power Pw from the
- rear portion of a run-out 18’ subsequent to the defective area 16 and data recording
begins again. Referring back to FIG. 3B, an arrow between the run-out 18" and the

“run-in 13" after the defective area 16 indicates that a linkage is generated.
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jve area 16 due to the recording end

t d def
data. TF"Q sUpsed '%G\igven fercigs nphe 4 pgsirecpeatden fon reqredingr eét e Casedha 6
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t he reproduction power , SO as not to record data Next, a |inkage
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equent to t fve area are
ends before the defective area 16 and resumes after the defective area 16.

In the meantime, when the guard 2 (18b') and the guard 3 (20) present in the
run-out 18’ have the same configuration, that is, the same length and pattern, it is
advantageous fo use the same linking scheme suggested for the guard 3 (20) as it is.

25 - As aresult, recording and/or reproduction are smoothly performed after the defective
area 16. Recording and/or reproduction are continuously performed up to a
physical cluster 15” subsequent to the run-in 13". When another defective area is
found during recording and/or reproduction, a recording end area is defined just
before the defective area in the same manner as described above and a linkage is

30 generated so that recording can resume in the area subsequent to the defective area.

The physical cluster 15” is formed of, for example, 496 recording frames

(Rec.Frafne) (15"-1, 157-2, ...). In FIG. 5, these recording frames are illustrated

after the run-in 13".  Here, cluster k denotes the k" physical cluster.



FIG 5 shows that the run-out 18 and the run-in-13" subseqgéntoyember 2006
the -15 defective area 16 are |inked. Wen recording resunes after the '
defective area 16, data can be recorded overlapping a part of the

run-out 18' apektareRafdingfs psé}ﬁ)rméﬂ-ésnthelp%e“rw?wmfsopﬂ%riﬁtﬂain&‘medé}

a desired position for recording. In this case, Inking Is

per f or nEfeBgCEINgeRATaT i Berron-ia IBf supeeqlany ta thexdgfectivieoareatié e The
recor di r ; I i | i ration
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r ecor di ngcstding upibheravh predadennided gmandof befaaram bdheecdedent | Nereathea

16 and f t he def ect | a 16. In t tine, _th
guaf a2 B4R bt RS 0561 21 B2t ot TARMRarad 81
the sameopfipiifeaUtodd B, sahhdhs te (_yér}@ Sﬁ%. | epOs:rAnE, PRIGRIA 3 (18 dndl
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advant agaeous to use the sane |lin me suggested for the guard 3
(20) as 4B preferaty haveyadenrathtof af leest 300 ghamer! bits megrare wonfiguredras a

snoot hl ycoﬂﬂﬁﬂ&ﬁ‘ﬁgﬁeq -tif?fflu&ihﬁyaqg%%?%ﬁ\@g ﬁgea 16. Recording and/or

reproduction are conti nuous to a physical cluster 15"

subsequent t drt dyeticalidistanti3 meWwniornetdréingdizfte ohianel/@ reprdducirigodste
during recordi ngt. ang/ or repcgoducti on, a recordi ng end area i s defined
judt T pdrEr e piGgbAiseacsRrdng I arpthRePeipRedambefiRNt Rl dee PRSEhbove

and a | iinkagienivil BBwdrnessiBddsRidhat recording can resume in the
area subsequent to the defective area. The ptlp/si cal cluster 15" is
3

formed of , f &6lGeRAmPPws usiste piwridiragortingnie perforeed Beeensing 52 method

15"-2, 3 -di i t ft
the. run oepaidhg eta o phIBE EABERNRL Beh FEMan Shfeat HssePliliue™ o
20 Nov ewmipethe2 po&ferive xmbodinentonigel repertiiovartidnas Hene, rpomng)ﬁaé been
138S b BEaERES 57 Ao (o el ealaiustines tora N qlaske 2026 DPRHRER ing
the endwefict 86 @b i@geéérdééwbﬁé%énaétahhﬁ% fo% A %ﬁwﬁlﬁio%k Frecahd mep)t
unit where a predetern ned ampunt of data can be recorded. Here, the

5 recor HirAYIR At Hatbiockerrd: 255281 ard g heve 2un-inscdt. i apefd and fun-outs
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accor di repcrdingiopbdsrmpscefreny e (RS didok2 &f theha+p)Mesiesk 31, part of a
recdrding area is already recorded on and the remaining part is not recorded on. In
this case, the method for recording and/or reproducing data with respect to an optical
disc according to the present invention can be applied.

25 FIG. 6B shows a state in which recording has been performed according to a
method for recording data on and/or reproducing data from an optical disc according
to another preferred embodiment of the preéent invention. |

Recording begins from the (n-2)" block 22 and ends before the n™ block 28,
which is a defective area. Thus, a guard 3 (37') indicating the end of recording is

30 recorded before the defective area 28. The run-out 29 and the run-in 30

- subsequent to the defective area 28 are linked. A guard 3 (33') indicating the end
of ré-cording is recorded in the run-in subsequent to the (n+1)" block 31 where the
_ recording ends. - '



invention will now be described below. FIG 6A shows a stat @0pFpoenper 2006
recording is perfornmed according to a nethod for recording data on

and/ or reproducing data froman optical disc according to another
preferred emhodi MR @GhgidISem iR 28t AMInk'S GafebRergh AsLMAS

been 15 perforned frgmg ?e g [ hy s%{cal us?%r 22 to an nth bl ock
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i ndi cat PHESRHEN fRither deigciivecaiedi nd NS, PretTiakls ak! wliablg.data 9
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def ect i defestieaardEhulsata & stablydeor(idd 'andiandepratiiogd.t hig teacﬂngﬁf densityr di ng

is 30 re orded before.the d fectlve area 28.,, The r 2 e
ron-in B SRR dath M SR EpLaY ol Ry At REaro R Ry roBREng oS
(33') i s@ingatd freoprobesethd defbcivecaried the ctcﬁnpsaetmitydeﬂaldﬁsctdm/ene Rnbred
subsequent to the (n+l)th bl ock 31 where t he recordln

Nd@enbean@oeeorcwielﬁ weéeewai RGP dpier RS prei@PrafughonMath ﬁewdpﬁf@eﬁlgh
def ecti ygn& t&gp@gCQQﬁm@gV&@ntlnuous data recording and/ or
reproduction wth respect to a high density optical disc or during
verification of a blank disc, data indicating the end of recording
is recorded just before the defective area and a linkage is defined
to occur 5 subsequent to the defective.area. Thus, nore stable and
reliable data recording and/or reproduction is possible. In the
optical ~disc and the nmethod for recording data on and/or reproducing



data fromthe optical disc according to the present inventiéf, Nohenbar 2006
defective area is present, since data indicating the end of
recording is recorded such that recording 10 ends before the

def ect i vyt @aglain®sdisdi ng is not performed in the defective area.
Furthernore, since a linkage is processed to occur in an area _
subsequent tolthe Aeptealidise %rrwgl,chcré&ta i recerdg andr/ercipmehiehdpteris
reproduc 1DddEéHh€oﬁEHQn ensity optical disc where data is
continuously recorded and/ or reproduced, by proposing a standard to
process the defextriing aseewhetddatmdapatarbed irt 3t lofstaondi soysibal clistes;
ensuyred 15 .and ccordi ngl rel,igabi ity in recordjng and/or )
Fepfoduct i on 2 PR SEEKers & Hefet biat bebols eopiing andler Seprpduction of
I mproveddatq i@Brddeviemiee rde®aingMah: hsgcl aimed is: 1. An optical disc
on which data is recorded and/or fromwhich data is reproduced,
conpri si hg: A FRsesting sgdarea wWisee feraatidndndiesiinaiad end Arecerding idne
physi cal : .\, rea where a defect that prevents
recordinﬁﬁgﬁ%%g%#?éﬂﬁggﬁﬁﬁﬁhﬁ o?g'data is present in the recording
area; and a recording end area where information indicating an end of
recording is ,recarded before the defective area. 10 2. The optical
498 as claired inME %ﬂ?trﬁawlsm iReglHe clpdcb tiRze a8 delectvg e

during vieuhd dashd BriftatioRefdhs Biseefedte diah & ée%orm%rctlﬁﬂir@ re@fding

recording and/or reproduction of data. 3: The optical disc as

cl ai med d/e repeqdustian of dat claim 2, wherein a 15 run-in and a
run-out are provided before and after a physical cluster,
respectively, so that data can be accurately recorded in the

physi cal cluster. The dieabpisc @alclainged iagithéadlaied 1 ion clEit@&witdrainma | or

claLm 2, wherein a qguard 3 whe ata indi cating an end of recordin
"o T ocortBaT PO B Bor i o Befo8 dpt et nw S Bl GPer Tesefar Ry, 5
uni t whehst datpicadelecddbungtdlya@adiedah tabaydigalchi@sded. 5. The opti cal
disc as clainmed in claim4, wherein the recording end area is

configured to be the sane as the guard 3. 25 .6. The optical disc as

claimed in claim ?he}@}ﬁi&ﬁijé\ss% B8 cBHAEH i cliRSr @aint $RILIiR 2 Andremsd 300

channel bits and is formed of a continuous pattern including at
: guard 3 where data indicating an end of recording is recorded is provided at an end

20 portion of a basic recording u_nit where a predetermined amount of data is recorded.

5. The optical disc as claimed in claim 4, wherein the recording end area
is configured to be the same as the guard 3.

25 -B. The optical disc as claimed in claim 5, wherein the guard 3 has a
length of at least 300 channel bits and is formed of a continuous pattern including at
least 3T and 5T.

7. The optical disc as claimed in either claim 1, claim 2, claim 5, or claim
30 6, wherein recording is performed with respect to the defective area by lowering

- recording power of a light source to a power that does not incur recording.

10



| east 3T and 5T. 7. The optical disc as clainmed in either cR8i etember 2006
claim2, claim5, or claim 30 6, wherein recording is performed with
respect to the defective area by |lowering recording power of a |ight
source to a mwer Theasptidakdistak didigied i el di wgaerelﬁ)tlﬂ@rd&@umghﬁw&fé%

8. The o t|Cﬁ£ di sc_as clalngd inclaim7, wherein the recodln? g

of the INGHENEIRINER IS DaldRIRed B SreRsoRIcieh PRWEEYVItB fesRerb o Rerdetective

respect jsthe defective area. 5 9. The optical disc as clainmed in

either claim1 or claim?2, wherein the recording area conprises a

recorded area in which data is already recorded and a blank area in

which data i g not cor, . n t1 ' ' d N
r'ec%rded and/or ffg%%ﬁgﬂdlaéggc%mgﬁﬁk %E‘ﬁﬁ%&%@eﬁ,&%@m?r ?ﬁ%@?'ﬁ ﬁwe
recor di ngcandasy avearceriaisasisrecerddadaiimwaichl asis aifeadyhesbciel and a
cluster; a defective area where a defect that, prevents recording
and/ or rt&%?'b@rl?@t‘i‘(‘ﬁh & datgds aof eecerdacknt in t he recording area; and a
recordi ng end area where information indicating an end of recording
is 15 recorded before the defective area, wherein a |inkage is set
to occur subsi@queﬁ\m epicahdisdehewhiclv datarieaecarded ahe/op fromtehichideta &s
n_claim wherein the defective area is found during

cl
veﬁfl cé?P@HUS‘?d't%énQﬂS&g before data is recorded or during recording

20 and/ or re@rr@d@r@ﬁng)@re@fw!ﬁl@*eaiaté% reEbﬁje@Jnhlawdasdbﬁé pags@dalajlmér in
either claim10 or claim1l1l, wherein a run-in and a run-out

are
provi ded bef @r@%ﬂ&’%ﬁ@éﬁ”@%%fﬁﬁl that Rreveits reeygingrandérrepesiuction et
dat a Ca'@ia?éaisaﬁr@é'érf(tlﬁlt% F&%?rﬁlﬁ %\réé‘zﬁ?le physi cal cluster. 25 13. The

optical disc as clainmed 1 n el her m 10 or claim1l, wherein a
guard 3 wher @ reeerdinigneiia atdanghere isfadmetion éslivadingaan end etrecdeting is

pr.avi de 0 basi c recording unit where a
pr%det e?%({%ﬂgggg%@’qﬁppe ?&%&ﬂ\é@ geaar'ecorded. 30 14. The optical disc as
clainmed in chaiersid 3, linkhge ¢ setttb@ccecoubicagerttd the eafedtive @edd.i gured to
be the sane as the guard.

11.  The optical disc as claimed in claim 10, wherein the defective area is

found during verification of the disc before data is recorded or during recording

20 and/or reproduction of data.

12.  The optical disc as claimed in either claim 10 or claim 11, wherein a
run-in and a run-out are provided before and after a physical cluster, respectively, so

that data can be accurately recorded in the physical cluster.

25
13.  The optical disc as claimed in either claim 10 or claim 11, wherein a
quard 3 where data indicating an end of recording is recorded is provided atanend "
portion of a basic recording unit where a predetermined amount of data is recorded.
30 14.  The optical disc as claimed in claim 13, wherein the recording end area

is configured to be the same as the guard.

11



11 20 Novenber 2006 15. The optical disc as claimed in cl a?
wherein the guard 3 has a length of at |east 300 channel S an
formed of a continuous pattern including at |least 3T and 5T. 5 16.

The optical d in either cl aj cl aim14,
or claim 15, H@heraih%ostécgialﬁcr?& Glaims d’? MWW?F?@%%waf%3@ﬁ§a
def ect i vieratreaf weaétmramnéﬁﬁwdﬁm fEANE oPh canimgﬂrs &&té’rﬁ?ncﬁ&hﬁg at
power that dg\ﬁﬁ@not i ncur recording. 17. The optical disc as clalned

in clai eilh the recordi ng power of 10 the light source is
mai ntai ned as a reproduction power with respect to the defective
area. 18. The optical disc as clainmed in claim 12, wherein an

addist i onal gu#®.d I1Thenopticalidisd & dlaimeddh edtheusleim datdamna‘[ptlei\m dédoi n

th tiyel 5 19. Th | di
cl'ai med PRIENS: W9 tarar e T hef ke’ rspeehd e asum iree i
pattern @Sveﬁirngtrféé@rdﬁrglptﬂ\re?@f'aﬂ@hft Q@Ltrrcé%%rddwr&tﬁﬂdoﬁ)eszr%t[ ?ﬁ' &erg\?'.

disc as clained in claim19, wherein the guard 2 has a 20
at | east 300 channel bits and is forned of a continuous pattern

i ncluding at ea clained in
either claim 11% thé%-?t%%gdég ?ﬁ]raiﬂ{ga %%éﬁqagm Clhf 'wﬁﬁ? é“r"%?faﬁs power of
r edér di n@redlgeasmnpns maintained @eralrhredestioh oW efithdet petido tRe delactesly
recorded and a bI ank area in which data is not recorded. 12

18.  The optical disc as claimed in claim 12, wherein an additional guard 1
and guard 2 to protect user data are provided in the run-in and run-out, respectively.
15
19.  The optical disc as claimed in claim 18, wherein the guard 2 has the
same length and pattern as a guard 3 indicating that recording ends.

20.  The optical disc as claimed in claim 19, wherein the guard 2 has a
20 length of at least 300 channel bits and is formed of a continuous pattern including at
least 3T and 5T.

21.  The optical disc as claimed in either claim 10, claim 11, claim 14, or
claim 15, wherein the recording area comprises a recorded area in which data is
25 already recorded and a blank area in which data is not recorded.

12
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