WO 03/ 094156 PCT/ KRO3/ 00292 OPTI CAL DI SK AND METHOD OF RECORDI NG DATA I N
THE SAME Technical Field The present invention relates to a high-density
optical dwelsasdsa 5 nmethod of recording data in the higirCagamiBg29%pti cal
di sk, and nore particularly, to an optical disk in which data is
continuously recorded and then linking is defined at a portion where an
overwiting area starts, and a nethod of recording data in the opti cal

di sk. 10 Background Art Cenerally, optical disks are w dely enployed as
information recording nedia by optical pickup apparatuses for recording or

compact i ks ( ESYEARPIANITGETHER PERECRRTRDATAIN fHr A s
i nformation-recordi ng capacity. Representative recordable, erasable, and

reproduci bl e optical disks are 650 MB conpact disc recordables (CD Rs),
CD-rewitabl es IGBical Bigld 4. 7 GB DVD-RW. Furthernmore, 23 GB high

definition (HD)-DVI r ' I.n_.the e of. . a basic
recording unit in vﬁ%ﬁggggﬁléygﬁt\e{%ef%ggo@a%'gﬁfq%%ﬁy 0@&9%%89 4 ecor ded
i s referredstonasthad dfzes@tiingdatatinehes highcdetigitydpticAPdiBRCKRE nigreshown i n
FIG 1. In the packet a plurality of run-in blocks 103 are defined in

front of a usePadiguWany.dern opfisal diskin whichsdatads canfisuewsiy reraided anda

05 1 ' adi 11 e Htkifi & dnddar SboeftH WS I LBt ARt e il UC
recordi ng unit atrmetiddooi recotding data inrtee@pticapdiskthen the user data bl ock 105

partially includes a defective area in which data cannot be recorded,
recording must be termnated in front of this defective area. However, an

optical reggr diHé@kéFbenﬂdMﬁi ng nethod or disk structure with respect to
such defective 30 defined. Accordingly, processing on defective
areas can be di ff er Generdiyp epticaldiskoarawitehaetpleyesl af inoshaticer recor di ng
and reproduci ngec;ording media by optical pickup apparatuses for recording or
reproducing information in a noncontact way and are classified into
compact disks (CDs) and digital versatile disks (DVDs) according to
15 information-recording capacity. Representative recordable, erasable,
and reproducible optical disks are 650 MB compact disc recordables
(CD-Rs), CD-rewritables (RWs), and 4.7 GB DVD-RWs. Furthermore,
23 GB high definition (HD)-DVDs are under development |
In the case of CD-RWs, a basic recording unit in which a
20  predetermined capacity of data can be recorded is referred to as a
packet, and the structure of the packet is shown in FIG. 1. In the packet,
a plurality of run-in blocks 103 are defined in front of a user data block
105 in which user data is recorded, and a plurality of run-out blocks 110
are defined behind the user data block 105. In addition, a link block 100
25 is defined in front of the basic recording unit to allow continuous
recording. When the user data block 105 partially includes a defective
area in which data cannot be recorded, recording must be terminated in
front of this defective area. However, an optical recording/reproducing
method or disk structure with respect to such defective area is not
30 defined. Accordingly, processing on defective areas can be different

depending upon manufacturers of disks or recording and reproducing

1



1 WD 03/094156 PCT/ KRO3/ 00292 apparatuses, thereby causes di sks to be

i nconpatible with recording and reproducing apparatuses. This probl em may
comonl y wowa94186 CD fam |y recording media, DVD fam |y petaRiBoedi a,
and HD-DVD fam |y recording nedia. Therefore, standardization of optical
disks is required. 5 This applicant have disclosed a nethod of processing a
defective area by applying a linking scheme having predetermned rules to
a position right behind the defective area on a DVD-RWand a recordi ng
medi um i n Korean Patent Publication No. 2000-75374. However, for HD- DVDs

havi ng a capaci ry ' ' duced.in_the
futurg, a rrgt h(é gfétﬂrgg%’g@gﬁbf%ﬁ%}&?’ edé%%vw%&gma&%ge %@I{gg‘?ﬁdﬂf& a?%

rel ated ther et cepmdeicing apraretusesen T probtbm ndy eomeioniR otegodtng net hod
at positions V\/r}erei overwiting starts apnd ends when overwiti n& occurs in
a partial area PR IEERYNGLTE lﬂ't'n_g/[élf%@"y FRECTABY Hedia. aediadDViadawildi ngl y,
as described a i | bi 5 RITE: OC . L I ]
unreliable recgg(\éﬁgb@ﬁ%@%przﬁ Jéfor%,- St%hgg}eog%gﬁg?l %ﬁt{%‘f ?%lk% i'%flésddgfe dand
standards fér a recdii$ agpkoent heeprcﬁmhlméew?jmféthod (ﬁmb@esiirﬁj(aﬁflfetﬁtvgrg for
a case where overwiting.is rformed or defective areas are forne uring
overwriting in alfffi‘WB\V/@?p 'P%adé‘glr}ge%cﬁw BP%'BQ@E?%"%W"Q%N'%%W on To

sol ve the abov M He'Befekfivd | &% f present

i nvention to p?géﬁg)@ idgﬁ;%rﬁﬁfﬂ di sfgblfwné é%e%c% Pﬁ?&?%\ﬁgéggﬁs&%mﬁ position
wher e overwr i t imgdigmaintkorgad RateahPublicationrdb.ri2P08Rd58Ad¢.a for 25 terminating

h di [ ded I L wh overw.itin ends, and a
e e S o P, A vy 75 BB o gter
conpati bi | inpy REHiNeRM 156 phsdrRd iﬁlltﬁéé_f@tu|ré/,%Snm%ﬂlﬁbdd?@@\ébegingfaeaefe%w& and

reproduci ng performance on high-density optica
area and a disk structure related thereto have not never been defined.

Moreover, a recording method at positions where overwriting starts and
ends when overwriting occurs in a partial area in a data recording area
has not been defined. Accordingly, as described above, compatibility

15 problems occur, resulting in unreliable recording and reproducing.
Therefore, new definitions of and standards for a recording and
reproducing method and a disk structure for a case where overwriting is
performed or defective areas are formed during overwriting in HD-DVDs
are desired.

20

Disclosure of the Invention

To solve the above-described problems, it is a first object of the
present invention to provide an optical disk in which linking occurs at a
position where overwriting starts and in which recording end data for
25  terminating the recording is recorded at a position where overwriting
ends, and a method of recording data in the optical disk, thereby
securing compatibility between disks and disk drives and improving
recording and reproducing performance on high-density optical disks.
It is a second object of the present invention to provide an optical disk in
30 which when a defective area is produced during overwriting, recoding

end data for terminating the recording is recorded in front of the defective
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It is a second object of the present invention to provide an optical disk
in 30 which when a defective area is produced during overwiting, recoding
end dat a woro3etrsé nati ng the recording is recorded in froRCTEROBI0292
defective 2 WO 03/094156 PCT/ KRO3/00292 area and |inking occurs behind the
defective area, and a nethod of recording data in the optical disk,

t hereby realizing snooth, continuous recording and reproducing. To achieve
the first object of the present invention, there is 5 provided a nethod of
recording data on a recordabl e and/ or reproducible optical disk when data

tront of & phy@leaimanDRNG PPk Beine T DR args) afd Frflophd 00, ¢

further incl udescdriidgsdsa ivthe egticalidixk, thereby dSalfziig $mobth, ontihuogs t he
recording in a portion follow ng a physical cluster in which overwiting
ends. The |i nkleRPrgANG piedUEBgween adj acent run-out and run-in in

front of the physi c% é‘dhli'é;eefhefiirgpb l’fﬁ“ﬂégﬁ?@%@tiiﬂﬂeﬁhﬂﬁﬁ?{eﬁgd arun-in

and a run-out are forned respectively every 15
physi cal clust provided alrhethotihef rdedrairigpdbia @rca weedrelbble and/od ezprodbeibleun- i n
and the run-out c_or[pri se a guard 1 and.a gu ectiv

. g d2, ,res |y, for
protecting usePPHgalgiskiybepdata s ¢\ witlem ndhedgeted '8@83?3??%3?@ ?fecor ded
inarun-in n ; s Dbt I ' ; Wor-) et i i ch
overwiting en?éﬁopﬁgﬁe{%%ago wufﬁérﬁndf%ﬁ%léﬁuﬁlﬁ%@ﬁg@ Vﬁ'? ﬁre%y%rhelgﬂéh ctively in
front of and betdartsd every physical clusters to allow the data to be

fhere i< provi ded TMRADABRCGLRNEE GIolides Berienl waosBecbaraimaror - o
reproduci blg Pé}miﬁéﬁngﬂg%&e ﬁm@ Fmeaq:i%fr@oﬁ Foue\#ﬁjgr'% 'rﬁhsrggsax Jlosterat pikh

I ncludes the 25 steps of perforntng lI'i nking I a physical cluster
from whi ch overwriting ends.

The linking is performed between adjacent run-out and run-in in
front of the physical cluster from which overwriting starts, and a run-in
and a run-out are formed respectively in front of and behind every

15 physical clusters to allow the data to be accurately recorded.

The run-in and the run-out comprise a guard1 and a guard2,
respectively, for protecting user data.

The guard3 for terminating the recording is recorded in a run-in
next to a run-out following the physical cluster in which overwriting ends,

20 and a run-in and a run-out are formed respectively in front of and behind
every physical clusters to allow the data to be accurately recorded.

To achieve the second object of the present invention, there is
provided a method of recording data on a recordable and/or reproducible
optical disk when the data is overwritten. The method includes the

25 steps of performing linking in front of a physical cluster from which
overwriting starts when the overwriting is performed after data has been
recorded in the optical disk in units of physical clusters; and when a
defective area on which recording cannot be performed is included in an
area on which overwriting is performed, recording a guard3 for

30 terminating the recording in a portion in front of the defective area.



overwiting starts when the overwiting is perforned after data has been
recorded in the optical disk in units of physical clusters; and when a

def ect i vewarog@94né whi ch recordi ng cannot be perfornmed i s POEIKRIB@OI92 an
area on which overwiting is perfornmed, recording a guard3 for 30
termnating the recording in a portion in front of the defective area. 3
WO 03/094156 PCT/ KRO3/00292 The nethod further includes the step of
perform ng linking behind the defective area. To achieve the first object
of the present invention, there is also provided an optical disk which

data can be recor deqidhrafithd RRAINATeEA5h of BErBRhEAIniGBehifg! udes a

plurality of physical clusters in data 1's recor plurality
of run-ins andthedefactise@reai ded in front of and behind the physical

clusters to allow data t,qQ be acgcurat el ecorded., When overwriting is
berformed fn units do BHYEYEUE WetobEebor theRRRRt VeRian chaS Eitheen o
run-in and an J rAHdi ial : ! I om whi ch
the overwri i1y Srart en dftieatitisk WiitpBatetart o fpliiusn I anf (Ehlluckd

i nvention, fthefeni.s Thé spligaldisidied|umesappiucality of physibalotiustarsinoahiche

recorded in an reproduced from, The optical disk includes a plurality of
physi cal us?’é‘f%ﬁ‘ﬁiﬁ_cwgc%ﬁ a@&&p&%@iﬁ%egmgms A an—avﬁ;@f;weﬂuﬁﬁ% anc
run-outs is pr [ [ rs to allow
data to be acgﬁ?atéeléym egﬁgp%%ycﬁcagnd sg&%et?etlzlg)i veﬁa?fgatl)%i nc \Mﬁ#%hﬁa def ect

occurs beforereeardeds Wéoan deervaitingtis perfaemed iins ubiés nfjphysicalddustelhen
t he def.ecti rea

B e Iy
and an_ adj ggenty ghyicHitiuster f@Mtwifith theopaivritiah s4@g on which the
overwriting is perfornmed. Brief Description of 'the Drawings FIG 1 is a
di agram of a st ruct doeadfiee tessecansoehjectaf thaipresgijlimeantion, there is
also provided an optical disk which data can be recorded in and
reproduced from. The optical disk includes a plurality of physical
clusters in which data is recorded; a plurality of run-ins and run-outs
15 provided in front of and behind the physical clusters to allow data to be
accurately recorded; and a defective area in which a defect occurs
before data is recorded or while data is being recorded. When
overwriting is performed on a partial area including the defective area
and at least one physical cluster, linking is performed between a run-in
20 and an adjacent run-out in front of the partial area on which the

overwriting is performed.

Brief Description of the Drawings

FIG. 1 is a diagram of a structure of a basic recording unit applied
25 to a conventional compact disc rewritable (CD-RW);
FIG. 2A is a diagram of a recording structure in which data is
recorded in a single physical cluster;
FIG. 2B is a diagram of a recording structure in which data is

continuously recorded in a plurality of physical clusters;



25 to a conventional conpact disc rewitable (CD-RW,; FIG 2A is a diagram
of a recording structure in which data is recorded in a single physical
cluster; WD@®3/02856 s a di agram of a recordi ng structure i nPafiKRo3@exoa i s
continuously recorded in a plurality of physical clusters; 4 WO 03/094156
PCT/ KRO3/ 00292 FIG 3Ais a diagramof a recording structure in which a
portion where data is overwitten on an optical disk according to a first
enbodi ment of the present invention is marked; FIG 3B is a diagramfor
expl aining an optical disk and a nethod 5 of recording data therein

di to the fi ' f [V ion:  Fl 4A is a
i agram of 4 recor di g Srrad Grgra o ERSiRRE My b ER 2 baHor
overw itten onwereplats & ovbrakitteaaor sh optical disisgsevidingetatpflisient of the

present invention is marked, and 10 FIG 4B is a diagramfor explaining an
optical disk afd ‘f\@@ﬁ&)eﬁhﬁprﬁé@ﬁ?'@l"ﬁ@t‘%tsamﬁﬁﬁdel n according to the

second enbodi ment oFIEN8R iBLEhEar R I AAng P b BidiChnd 8l Ot the

I nvention 15 The present inventron w now Be descri be ail

wi th referencef recartimgedatarthemjn agcattimg toghe First erdbodinmm of tisa prosemer e
data is recorded at. a single physical cluster 5 in a recordable and/or
reproduci bl e hi'¥"Yehsity optical disk. FIG 2B shows a case where data is

continuously record a I j | in a
recordabl e and/or r gg?b%ﬁéls l%l dgé |dg5'?1&c:iéggleéym%%tw%gfeciéﬁgﬁﬁh%aéﬁméﬁ “the
physi cal cl ust aheré datalislévarwettad em SPopticatelisk asondingorsysecorapaci ty of 2

KB, a sync frane, data for controlling DC . offsets, gnd an error correction
code (ECO) foreeihﬂﬂsz*Fr‘La{@eerﬁ§?nH@¥§?t'ort Keng dﬂﬁyghave a size of 64 KB.
10 FIG. 4B is a diagram for explaining an optical disk and a method
of recording data therein according to the second embodiment of the

present invention.

Best mode for carrying out the Invention

15 The present invention will now be described in more detail with
reference to the accompanying drawing.

FIG. 2A shows a case where data is recorded at a single physical
cluster 5 in a recordable and/or reproducible high-density optical disk.
FIG. 2B shows a case where data is continuously recorded at a plurality

20 of physical clusters 15 in a recordable and/or reproducible high-density
optical disk. Each of the physical clusters 5 and 15 includes 32 frames
each having a capacity of 2 KB, a sync frame, data for controlling DC
offsets, and an error correction code (ECC) for correcting errors. Here,
the ECC may have a size of 64 KB.

25 Run-ins 3 and 13 are defined in front of the respective physical
clusters 5 and 15, and run-outs 8 and 18 are defined behind the
respective physical clusters 5 and 15. These run-ins 3 and 13 and the
run-outs 8 and 18 a;e provided for accurately recording data in or
reproducing data from the physical clusters 5 and 15.

30 Each of the run-ins 13 can include a guard1 13a having a

predetermined pattern for overcoming overwriting due to a change in a
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25 Run-ins 3 and 13 are defined in front of the respective physical
clusters 5 and 15, and run-outs 8 and 18 are defined behind the respective
physi cal wbwshense 5 and 15. These run-ins 3 and 13 and t heCTrKRo30Mm92 8 and
18 are provided for accurately recording data in or reproducing data from
t he physical clusters 5 and 15. 30 Each of the run-ins 13 can include a
guardl 13a having a predeterm ned pattern for overcom ng overwiting due
to a change in a 5 WO 03/094156 PCT/KR03/00292 data recording start point
and a pre-anble 13b for signal processing such as |ocking or

synchroni zi ng. §EaCheAlrdiif stat pitSand®. £ e ML foP Yt PrbEeddidy f OF
a aréjgp% i patt ern ?%r

signal processing an aving a predetermn
over coni ng ovesuch bisrgcking or syachrbaiziewy. i rEachboftthearunemds di8nearsinahidepai nt .

Consequently, the guardl 13a and the uard2 18b act as buffers for
protecting usepoa%\g%’%f% :f§r 199933 PIFEs§INg #0d, 2 e?é%ﬂﬁ}’r“i‘glgathe

buf fer area  ObrdigfmPASsaldh!BP olilobrihE TbUr#hHiAg Wile 1 bidgBNisa ar e

provi ded at positions where recording e cording or feproducing
with to respectiatad rechming stedopdinhg Qonsequenthy, cthedguaradt tBgrasdettiee mi ned

capacity is record IS C Ll et.ed with th uards3 10 and 20. In the above
descri ption, agHﬁ@dEéoﬁ) agf’%gpg eT?af\gr REIRC Hﬁ?/regaté‘s a mninum recording
unit in which user @iids3s 10es/d 0%orPad _aﬁd&kédwﬁl@?leh%uriﬁg 1RE bRffer zfdg ECC

bl ock, or a frame can be enployed in a mninmumrecording unit. 15 FIG 3A

shows a case whélasesvawer instapillty wherf bighepower writippysndsabre piatided 85A i n
whi ch data has be%n conﬁinuousl r ecor,ded j i rovi,ded in.,front

) A -1
of each of thoPBRVEISAMNEIS, CeeUing, fRCS, « Daté fecording o FRRacusing iiteach of
the physicagy ck Sto A aagibd?ec%@diiag ut M| WRhatafth RITSAt preAcrdifiifed

recordi ng ends. For exanple, when 20 overwiting is perforned in an area A
in FIG 3A a capacity, isarqsioyded g compligiedrwithithe guardsdodd and e dvdhewiting
area are denot 3%0\%—,{ are%]éﬁ{)t? C,ea physical cluster has been employed as a minimum
recording unit in which user data is recorded, but additionally, a sector,
an ECC block, or a frame can be employed in a minimum recording unit.
15 FIG. 3A shows a case where overwriting is performed on a
physical cluster 15A in which data has been continuously recorded. A
run-in is provided in front of each of the physical clusters, and a run-out
is provided behind each of the physical clusters. A guard3 20 is
provided at a position where recording ends. For example, when
20 overwriting is performed in an area A in FIG. 3A, a run-in, a physical
cluster, and a run-out in the overwriting area are denoted by reference
characters 13A, 15A, and 18A, respectively. Here, in a method of
recording data in an optical disk according to a first embodiment of the
present invention, as shown in FIG. 3B, linking occurs between a run-in
25 13A and a run-out 18’ in front of an overwriting area A.
Linking allows recording to be performed smoothly when
overwriting erroneously starts from a portion of the run-out 18’ or a run-in
13A of FIG. 3A where overwriting should not be performed in the case
where overwriting is performed on a part of a disk. In other words, linking

30 is performed by performing error correction in front of the physical cluster



characters 13A, 15A, and 18A, respectively. Here, in a nmethod of recording
data in an optical disk according to a first enbodi nent of the present

i nvent i oryoas/ogd1eenn in FI G 3B, |inking occurs between a PamARI3/029213A and
a run-out 18 in front of an overwiting area A Linking allows recording
to be performed snoothly when overwiting erroneously starts froma
portion of the run-out 18 or a run-in 13A of FIG 3A where overwiting
shoul d not be performed in the case where overwiting is perfornmed on a
part of a disk. In other words, linking 30 is perfornmed by perform ng error

correction in ; f SHGal i kigad/ 00292
15A in which o{/éégwr Y%'Cnggﬁgﬁgglﬁpggﬁggﬂoﬁggrlag?d%cggénﬁgﬁég?gﬁf a case in
whi ch over wr i tihnghidhesveratitisg abkesatotastartadcn exact récarding start peinit . AA

bi di rectional arrow between the run-in 13A aqr}*d tgﬁ run-ou& %B: f'én fr,ront of
the overwriti ngjdieetional janromy betweaen Wig BciBs3A ARAJBe renobit dBsRloRt Q) v,
linking can b erfar r=g=n : ; "in the run-out 18'. It
is preferabl eet!‘%a?‘feﬁﬁ{@ﬁ'g%gy%ézﬁ%@ﬁer %Bﬁﬂglggﬁééﬁl-ngut 18" and the guard3 20
have the same str UCM@?@sgbbiﬁbaliys linking ceanee peaformed antbdosdigga geard2
exanple, if the guard3 20 has a length of at |east 300 cazn Lbits and a
conti nuous pat18'nin e wdnmyt3ie and sTpreferabie ithahthe Guas dBnf&ur e

the guard2 18b' to haye a length of east '
conti nuous patf&¥ U‘if%ﬁﬂﬂﬁ?& rgﬁgogﬁa.\}el—@%es,a%g%St@?@”@ﬂ@%ﬁéﬁgaﬁ&gt h
units of markspseaar 464 16AgH. dFek exaapié g thegudrt® 20hed2a 18hgthi of ahe same

structure as the guard3 20" is advantageous in that a |linkin sgr)serrre
suggest ed for Igast §0ard@npelhitsranskagomtinsaus eaties incugjoar & 288 °Tadt it is.

T st IR e b
or reproduci ng.j S, REhiOHMRda AdbriiRBols WHte?h iREIUaIgY 3T54nd 3.1 dNereg IThe
run-in 13A, an(ci a guardgﬁ?Q for termnating the recording is o
and 5T indicate length units of marks recorded in a disk. Configuring
the guard2 180’ in the same structure as the guard3 20 is advantageous
in that a linking scheme suggested for the guard3 20 can be applied to
15 the guard2 18b’ as itis.

Overwriting is smoothly performed by performing linking between
the run-in 13A and the run-out 18’ in front of the overwriting area A.

| Next, recoding or reproducing is performed on the physical cluster 15A

following the run-in 13A, and a guard3 19 for terminating the recording is

20 recorded in the run-in 13’ following the run-out 18A where overwriting
ends.

Here, the physical cluster 15A, for example, includes 496
recording frames 15A-1, 15A-2, ...15A-496 illustrated behind the run-in
13A in FIG. 3B. Reference numeral 15-496 denotes a 496-th recording

25  frame of the physical cluster 15 in front of the run-out 18'.

In the first embodiment, a case where overwriting is performed on
a single physical cluster has been described, but the same manner is
applied to a case where overwriting is continuously performed on a
plurality of physical clusters. In other words, when overwriting is

30 performed on a plurality of physical clusters, linking is performed



20 recorded in the run-in 13" follow ng the run-out 18A where overwiting
ends. Here, the physical cluster 15A, for exanple, includes 496 recording

frames 15w0Db3/09468 2, ... 15A-496 illustrated behind the rumCIKRO3®89%N FI G
3B. Reference nuneral 15-496 denotes a 496-th recording 25 franme of the
physical cluster 15 in front of the run-out 18 . In the first enbodi nent, a

case where overwiting is perforned on a single physical cluster has been
descri bed, but the sane manner is applied to a case where overwiting is
continuously perforned on a plurality of physical clusters. In other

wor ds, when ov L i r i p | & : LC
clusters, I|i nk?)%‘éwiééﬁ[)égrr‘#%ﬁ)ﬁggae?é\c/}\%ﬁgg/lggﬁl thg%@/%%wgBQ%éhbgh?\egn a

run-out and a guarddis necbrdma inaf rumindvahting iani ovgrarittag aseal a guard3 i s
recorded in a run-in behind. an overwiting area. The follow,ng description
concerns an opti cal nr&]esrfléllgwﬁxgade;%@ 'Hpﬁﬁngmoﬁgﬁ%fﬁ?mang@ rgcggﬁggd
embodi ment of rEhBHEAE&DrdinGY &N 88cond drhiSadiftn® EPVhea pfasemt IRGE Rich.

defective area 26 on which recording and reproduci ng cannot be performed is
det ect ed whi| e Fat 4Ai shayema icase wdleye a defectiealarea 26 onewhichueeardingand

| [ i f physi . cl 25B i \ | e, /.0r. .oduci,bl
P o densi by aosioSRoi i e BEithiind i BRECET WhuB TG s [ OBHRIAGSE ¢
recorded in a dgésgbdlihsdr reppbdlicelinfRora Rty ¥EpRySeal’useris PeBdipt gct ed

a
during recording, reproducing, or disk verification. Run-ins 23 and 23B
are provi ded i fiegargableofandfar pegrorueible digirdensity optisal 2sk. r &gsecttheel v,

S00 A o ZSoReRP L Boie 4 el Aok RSk FliRbg LTS =
present invent idefedtiveaitehiZicahes dhibetet ARy cbtdiRg, ﬂep)r@dmm%,r&i digkar ea
in which data has_been recorded in an optical disk including the defective
area 26. |n FI @eriigationh djwHisi 2B rapcardB are pevided) imjroat éfthe epfrysical
clusters 25 and 25B, respectively, and run-outs 28’ and28B are provided
behind the physical clusters 25 and 25B.
A recording method according to the second embodiment of the

15 present invention is applied when data is overwritten in a recording area
in which data has been recorded in an optical disk including the defective
area 26. In FIG. 4A, an overwriting area is denoted by a reference
character B. Run-ins, physical clusters, and run-outs within the
overwriting area B are denoted by reference characters including B.

20 Linking is performed between a run-in 23B and a run-out 28’ in
front of the overwriting area B in FIG. 4B. Linking is indicated by
bidirectional arrows in FIG. 4B. Linking has been described above with
reference to FIG. 3B, and thus a detailed description thereof will be
omitted.

25 Next, since recording cannot be performed on the defective area
26, recording end data for terminating the recording is recorded in a
run-in 23B’ right in front of the defective area 26. A guard3 24, i.e.,
recording end data, may be configured in the same manner as the
guard3 20 shown in FIG. 2B. For example, the guard3 20 can be

30  configured to have a length of at least 300 channelbits and a continuous



character B. Run-ins, physical clusters, and run-outs within the
overwiting area B are denoted by reference characters including B. 20

Li nki ng iwopan$asered between a run-in 23B and a run-out 2®CTIKRO3f00t Of
the overwiting area Bin FIG 4B. Linking is indicated by bidirectional
arrows in FIG 4B. Linking has been described above with reference to FIG
3B, and thus a detailed description thereof will be omtted. 25 Next,
since recording cannot be performed on the defective area 26, recordlng
end data for termnating the recording is recorded in a run-in 23B right

in front of th‘baﬁ@ﬁ?%bl\ﬁ@l & Z2fhd AT9U3A 3|t2‘§ refBrable CQ:ro% Hre® data
LBiefEraRle i

may be configured in the same manner as t

For exanpl e, tIl‘iecq:]’dmgdenQ@ia(tarhoHrevé(lheo&refmguemgthtmmaaﬁem bertbéfgua‘rdat
| east 300 channgl bits and a continuous 8 WD 03/094156 PCT/ KR0O3/ 00292
pattern incl ud?ﬁg 3T and 5T, and it is preferable to configure the

recording end data tNaxRavRef fefdfith gd %ngt%@ﬁ?@a?ﬂté’%ﬁr@eﬁﬁ HBREYE A3,

Next, when overwiting is started again i V6 ar ea
i nki ng i s per 26y fintlinge isvpenfoamednbetwe8RB ramdud 28B1- and 23BUn- “hOiZBBWI ng

[ i ndj. db bi di t I t her ebet ween.
L ki ng s por FUERARS itheT defBEkii aranrda. g I0dicaiach By 2 dndiectiona Aras 2o
as an exanpl e, ﬂﬁﬂébéﬂw‘&ﬁ hq_nlﬂ%ﬁ gé (ﬁ)%rrﬁ"f‘m%ﬁ lhatﬁ%r%ﬁQWﬁén¢%\f%§tHestlge¥m

hi gh power witing ends Is reco In a run-i ow n
run-out 28B" ofibove oMeguarddilfy asr am eRanfpdé censuring theFb@Fer éﬁaaﬁﬂla%ar an

[ Triki ng to oo BPWEblTRaAITyEen Highoonuenariianangsis exaordnd m arunds 2254 and
rorror e ooV EERR AR SO HR I e T o LTI
guard3 24, for ternReféring tohFIGS. 3B and 4B, an optical disk according to the
present invention is designed to allow linking to occur between the
run-outs 18" and 28 and the run-ins 13A and 23B in front of the
overwriting areas A and B when overwriting is performed. In the optical
15 disk, recording end data, for example, a guard3 24, for termmatmg the
recording is recorded in front of the defective area 26.

In addition, the optical disk of the present invention is designed to
allow linking to occur between the run-out 28B' and the run-in 23B”
following the defective area 26. In the optical disk, guards3 19 and 29

20 are recorded behind the last run-outs 18A and 28B”, respectively, of the
overwriting areas A and B.

When data is recorded in or reproduced from an optical disk
according to the present invention, a light source having a celadon green
wavelength and an objective lens having é numerical aperture (NA) of at

25 least 0.7 are used. In addition, an optical disk according to the present
invention is characterized by having a track pitch of no greater than 0.35
um, a minimum recording mark having a length of no greater than 0.2 um,
an ECC recording unit of at least 32 KB, and a recording capacity of at
least 20 GB.

30 In an optical disk and a method of recording data in the optical



recording is recorded in front of the defective area 26. In addition, the
optical disk of the present invention is designed to allow linking to
occur betwo®n/094186 r un-out 28B" and the run-in 23B" fol | oRCAKRMBOIWf ecti ve
area 26. In the optical disk, guards3 19 and 29 20 are recorded behind the
| ast run-outs 18A and 28B", respectively, of the overwiting areas A and
B. When data is recorded in or reproduced froman optical disk according
to the present invention, a |ight source having a cel adon green wavel ength
and an objective lens having a nunerical aperture (NA) of at 25 least 0.7

a1 " _ ¢ . ; _ ‘ ; i
5 char st er i £ ARy 10 8¢ Riseht Rt eRRGE! Whal okt iR fimed T | O°
m ni mum r ecor dangprtian loftagi gigical diskginhwhichndatgriesd eeeh haofiied, mr wiaen ECC
recording unit of at, least 32 KB, and a, ,recordjng capacity of at . |east 20
GB. 30 In an opYPyting;ispesioamgd Rt A/Qriin inelusting afega@ta/q Wﬁahﬁn'éiﬁgi'%al 9
WO 03/ 094156 P i . i Al j i wh
FEHEIES 30 73Rt of ikoBRERTH Afich NS ARRTSS baivGithedBy, uhen

overwiting is perforned on "a rtion o n whi ch data
has been regor debindothewtiefectivey area, thengby seglieirgoretiableodata peodrdiog amd| udi ng
a defective area, linking is, perfornmed, in fronf of the portion on which
the overwritinfPRQAUNEPEor Hbﬁd‘é'?'og’ %QH?HE‘{ isl‘fécﬁdeé’c'f‘ia/@c’%“%é‘d!" ffqmrogyi'/e
realizing reli dat i ng i it ard3
is recorded i nag*eg:ggféi%ﬁéi%nﬂ (rmo%t p%‘?i%tn hlgémgggégg'to P%gmg!hgggg@n%'k?%t%ﬁé%'“ on
behi nd an over vedarding. arldee tpoesgripinvastion gropakesy startdargs dfee mveirwsitmg i on
proposes standards for overwitin and .processi ng .defective areas wWth
Feapect Lo hi gANORGTTS I AFISAVa eSS Wil RSRRTICR TEbaarS!y SREPAL ekt y
recorded ofg T ey GRiPHatd RECGRINVBRSH! IRBrALPBPIEbRILLEY, RRIEBPRAKS and

di sk drives and inproving recording reproduci ng perfornmance on
hi gh-densi ty opompatibititysketweEnedidkaand gisindriggseand iimarevimg eécarting anvdnt i on
are provided for . . . . .
reproducing performance on high-density optical disks.
The drawing and specification of the invention are provided for
illustration only and are not used to limit the scope of the invention set

15  forth in appended claims.

Industrial Applicability

As described above, the present invention can realize stable and

reliable data recording and reproducing by performing linking when

20 overwriting is performed after data has been continuously recorded in a
high-density optical disk or when overwriting is performed on a
high-density optical disk including a defective area, and recording a

guard3, i.e., recording end data, at an appropriate position.

10



illustration only and are not used to limt the scope of the invention set
15 forth in appended clains. Industrial Applicability As described above,
the presewD onydand i on can realize stable and reliable dateTnRvsnaiong and
reproduci ng by performng |linking when 20 overwiting is performed after
data has been continuously recorded in a high-density optical disk or when
overwiting is perforned on a high-density optical disk including a
defective area, and recording a guard3, i.e., recording end data, at an
appropriate position. 10 WD 03/ 094156 PCT/ KR0O3/00292 What is claimed is:

1. A nethod of }gﬁépfsddlé'ignéiﬁka on a recordabl e and/or reproducible optical

di sk when the tten, the nmethod conprising the step of
performng |inking i frdat methed ph@/mecarldmg udatar ors a rmﬂomlﬁbia enefoiri ti ng

starts. 2. The net f claim t he r|S|n of ordi ng
a guard3 for té?ﬂﬁqqiicl Pipfed! %8“ hﬁn {tﬂ ?t'?oﬂ Wle %‘ me&h§§l cal
cluster in whi clon@Ring 'tFaé %e@'lﬂ?aerﬂ&n?mg ThRm@E'hhﬂénpbf(‘d ?h%léaloélugter
wherein the linking is perforned between adjacent run-ou run-in in
front of thé pHganaedich overwrdingrstadswhi ch overwiting starts, and a run-in

and a run-out are formed respectively in front of and behi nd every
physical clusters to allow 15 the data to be accurately recorded. 4. The

met hod of claim 3, whereiThd hfiethed of cith thefurter osmpASIART tre stetr d1
and a guard2, respectively, for protecti ng user data. 20 5. The method of

claim2 or 4, waeersing arguaydarfastererinaty tecgdingdn i PERIIMIIPYiNGaor ded
et U0 0 TR R P b SRR dipys cal ol uster T which
10
3. The method of claim 1 or 2, wherein the linking is
performed between adjacent run-out and run-in in front of the physical
cluster from which overwriting starts, and a run-in and a run-out are
formed respectively in front of and behind every physical clusters to allow

15 the data to be accurately recorded.

4. The method of claim 3, wherein the run-in and the run-out

comprise a guard1 and a guard2, respectively, for protecting user data.

20 5. The method of claim 2 or 4, wherein the guard3 for
termanating the recording is recorded in a run-in next to a run-out
following the physical cluster in which overwriting ends, and a run-in and
a run-out are formed respectively in front of and behind every physical
clusters to allow the data to be accurately recorded.

25 ’

6. The method of claim 5, wherein the gurad2 and the guard3

have the same length and pattern.

7. The method of claim 6, wherein the guard3 has a length of
30 at least 300 channelbits and a continuous pattern including at least 3T
and 5T.

11



a run-out are fornmed respectively in front of and behind every physical
clusters to allow the data to be accurately recorded. 25 6. The nethod of
clai m5, wbesed415¢ he gurad2 and the guard3 have the same PCEngRd/0e9d
pattern. 7. The nethod of claim6, wherein the guard3 has a length of 3o
at | east 300 channel bits and a continuous pattern including at |east 3T
and 5T. 11 WD 03/094156 PCT/ KR03/00292 8. The nethod of claim1l1 or 2,
wherein a |ight source having a cel adon green wavel ength is used when the
data is recorded in or reproduced fromthe optical disk. 5 9. The nethod
of claiml or 2, wherein an objective I ens having a nunerical aperture of
at least 0.7 is used when the data is recorded in or reproduced fromthe
optical disk. 10 108. The Thetrhethodfofdlainmd br@; whereihex ight scusce pavingla di sk

has a track pitch of no greater than 0.3 a mni mumrecording mark

having a | enSFﬁ'aQPnnﬁr‘f‘@rﬂg&‘@é’ﬁF@cﬁg&m '%.li’s‘?ﬂs“m‘?d‘ dhe e‘l?qr%r 1Sc 67 FU I?iqg'ﬁ' 8bde

(ECC) recordi ﬂ%r ?b& (piro tHee@p?FcaﬁéisKB- 15 11. The nmethod of claimb5b,
a d?s as at i

wherein the optic rac pitch of no greater than 0.35 m a
m ni mum recording mark having a length of no greater than 0.2 m and an

ti E di i; of.at |east 32 KB .20 A
et hod of | recor di ngbdat a 16 HaRbAIaBREN shdlio: WEEPBUAD BPECHIR 18T di sk
when the data bévﬁ%é.eév\qdméﬁéhlfé&&wst@ﬂt | SR 7 S Ngsddvisre Be @bta is

performng linking~in front of ‘a physical cluster fromwhich overwiting
starts when t hesaordedin o reprodugast fromibe oriticel diskt a has been

10 10. The method of claim 1 or 2, wherein the optical disk has a
track pitch of no greater than 0.35 um, a minimum recording mark having
a length of no greater than 0.2 pm, and an error correction code (ECC)

recording unit of at least 32 KB.

15 11.  The method of claim 5, wherein the optical disk has a track
pitch of no greater than 0.35 pm, a minimum recording mark having a
length of no greater than 0.2 pum, and an error correction code (ECC)

recording unit of at least 32 KB.

20 12. A method of recording data on a recordable and/or
reproducible optical disk when the data is overwritten, the method
comprising the steps of:

performing linking in front of a physical cluster from which
overwriting starts when the overwriting is performed after data has been

25  recorded in the optical disk in units of physical clusters; and

when a defective area on which recording cannot be performed is
included in an area on which overwriting is performed, recording a
guard3 for terminating the recording in a portion in front of the defective
area.

30

12



25 recorded in the optical disk in units of physical clusters; and when a
defective area on which recording cannot be perforned is included in an
area on VWpob/oomes witing is performed, recording a guar@8TfKRO30e9 nati ng
the recording in a portion in front of the defective area. 30 12 WD

03/ 094156 PCT/ KR03/00292 13. The nethod of claim 12, further conprising
the step of performng |inking behind the defective area. 14. The net hod
of claim12 or 13, wherein a run-in and a 5 run-out are forned
respectively in front of and behind every physical clusters to allow the
data to be accurat eliy 1 eqhedftbindg of ThRIT1 20frfferctainBlidihg el orhe
linking is perforne between adj acent run-in and run-out follow ng the

def ecti ve ar eapetf@rrfg lifkingrbeliod tbé defadtive Bteawherein the linking is
performed between a run-in and an adjacent run-out in front of the partial
area on which overwiting is performed. 15 17. The nmethod of claim15 or
16, wherein the run-yn anget H?ethéa'rbeHltauﬁO@rdrS%ammeaéiﬂlaanﬁ\ i aHar g2,
respectively, for protectlng user data. 18. The nmethod of claim 17,

wher ei n_t hes guranipuaratet foemedOregpacii®inan dronteot and beigdhevan phasieain. 19,
The net hod of c a|n1 2@@ %ﬁ csi%/agere n thezﬂ frdS has, a |ength of at |east
300 channelbit§ AW e ?é?ﬁuf EVJBFHGPék | east 3T and 5T. 25
20. The method of claim12 or 13, further conprising the step of recording

a guard3 for termnating the recordi n? in a portion follow ng
15. ~ The method of claim 14, wherein the linking is performed

between adjacent run-in and run-out following the defective area.

10
16. The method of claim 14, wherein the linking is performed
between a run-in and an adjacent run-out in front of the partial area on
which overwriting is performed.
15 17. The method of claim 15 or 16, wherein the run-in and the

run-out comprise a guard1 and a guard2, respectively, for protecting user
data.

18. The method of claim 17, wherein the gurad2 and the

20 guard3 have the same length and pattern.

19. The method of claim 12 or 18, wherein the guard3 has a
length of at least 300 channelbits and a continuous pattern including at
least 3T and 5T.

25
20. The method of claim 12 or 13, further comprising the step
of recording a guard3 for terminating the recording in a portion following
a physical cluster in which overwriting ends.
30 21.  The method of claim 19, wherein the guard3 for terminating

the recording is recorded in a run-in next to a run-out following the

13



a physical cluster in which overwiting ends. 30 21. The nethod of claim
19, wherein the guard3 for termnating the recording is recorded in a
run-in newo oBo9das¢ un-out follow ng the 13 WO 03/094156 PETTAEI3/000292
physical cluster in which overwiting ends, and a run-in and a run-out are
formed respectively in front of and behind every physical clusters to allow
the data to be accurately recorded. 5 22. The nethod of claim 12 or 13,
wherein a |light source having a cel adon green wavel ength is used when the
data is recorded in or reproduced fromthe optical disk. 23. The nethod of

claimil2 or Eéleélgsl%ﬁgﬁ%ﬁﬂé\)ﬁwnﬁﬁ@ enld8, BRY iaN@indinBHEAIrGRloRReS t Ur e

of at | east 0 fs use data i's” recorded in or reproduced from
the optical di WmétnresbbetWMV iroffont ofcard hehiddmver physieakslusteretoaliow al
disk has a tr tch of no greater than 0.35 m a mninmum recordi ng mark
15 having a Ieﬂ@ﬁ Hg%toﬂye ?%‘éf?%’ d%dz m and an error correction code
(ECC) recording unit of at | east 32 KB. 25. An optical disk whi ch data can

be recorded in and reproduced from the optical disk conprising: 20 a
plurality of physic&2.cl ddeemsthodwhi claimada pe 1% cwhawin @dmhé SOURERI i ty

of run-ins and run-outs, provided i 0

clusters to al Ihﬁwn@a? gepgog(grgggdyaa/ l 'gp%é%&?%@gmﬁﬂg%gqﬁbvﬁé%yo@gg%l ting
is performed i %r%ﬁbrb&u@éd%ﬁtffé‘b wdalgigkcs, linking is perfornmed between a
run-in and an adjacent run-out in front of 25 a physical cluster from

which the overwiting starts. 26. The optical disk of claim25, wherein a

Shysi cal - ol uster | P e Bt 2edt S8 nbRr ] slfkct?el RS TS
performed i1p  JRviHy bSnlﬁl’heﬂbéﬂSap@"tur@' gbkensast 0.7 is used when the data |s

recorded in or reproduced from the optical disk.

24.  The method of claim 12 or 13, wherein the optical disk has

a track pitch of no greater than 0.35 pm, a minimum recording mark

15 having a length of no greater than 0.2 um, and an error correction code
(ECC) recording unit of at least 32 KB.

25. An optical disk which data can be recorded in and
reproduced from, the optical disk comprising:
20 a plurality of physical clusters in which data is recorded; and
a plurality of run-ins and run-outs provided in front of and behind
the physical clusters to allow data to be accurately recorded,
wherein when overwriting is performed in units of physical clusters,
linking is performed between a run-in and an adjacent run-out in front of

25  a physical cluster from which the overwriting starts.

26. The optical disk of claim 25, wherein a guard3 for
terminating the recording is recorded in a run-in following a physical
cluster in which the overwriting ends when the overwriting is performed in

30  units of physical clusters.

14



14 WO 03/ 094156 PCT/ KR03/00292 27. The optical disk of claim?25 or 26,
wherein each of the run-ins conprises a guard 1, and each of the run-outs
conpri seswguwatgdsé to protect user data. 5 28. The opti calPCdikRo30629¢] ai m
26, wherein the gurad2 and the guard3 have the sane | ength and pattern.
29. The optical disk of claim?28, wherein the guard3 has a i0 |length of at
| east 300 channel bits and a continuous pattern including at |east 3T and
5T. 30. The optical disk of claim?25 or 26, wherein a |ight source having
a cel adon green wavel ength is used when the data is recorded in 15 or
reproduced fromthe optical disk. 31. The optical disk of claim25 or 26,
wherein an objective |lens having a nunerical aperture of at least 0.7 is

used when the data i2/. rethe dydicahdisk ot sladaueddor 2emvieseispeacalofdihek. 20

32. The optical _di.sk of claim 25 or 26, wherei.n th ical disk h a
track pitoh of WODr SaruysBRghoBaRd. Ao SR el Bsbht ch nkeR uelfng o
l'ength of no griparetect bddr 8atd. m and an error correction code (ECC
recording unit of at least 32 KB. 25 33. An optical disk which data can be
recorded injand reproduced from the optical disk conprising: a plurality

of physical clusters,d4n I j : | run-4ns and
runPoﬁt s provided i ?124r oW%P’pgﬁéﬁgfgﬁi i@gggg%eﬂb%ﬁﬁ @a‘% tgéf%(js% gbg ’H% al | ow
data to be accujiréBhavecnedaflic RpgthlandPaftéf)94156 PCT/ KRO3/ 00292

29. The optical disk of claim 28, wherein the guard3 has a
10 length of at least 300 channelbits and a continuous pattern including at
least 3T and 5T.

30. The optical disk of claim 25 or 26, wherein a light source
having a celadon green wavelength is used when the data is recorded in

15 orreproduced from the optical disk.

31. The optical disk of claim 25 or 26, wherein an objective
lens having a numerical aperture of at least 0.7 is used when the data is

recorded in or reproduced from the optical disk.

20
32. The optical disk of claim 25 or 26, wherein the optical disk
has a track pitch of no greater than 0.35 pm, a minimum recording mark
having a length of no greater than 0.2 um, and an error correction code
(ECC) recording unit of at least 32 KB.
25

33. An optical disk which data can be recorded in and
reproduced from, the optical disk comprising:

a plurality of physical clusters in which data is recorded;

a plurality of run-ins and run-outs provided in front of and behind

30 the physical clusters to allow data to be accurately recorded; and

15



a defective area in which a defect occurs before data is recorded or while
data is being recorded, wherein when overwiting is perforned on a parti al
area i nclwaoiongo4ishie defective area and at | east one physi eall/Kroasme,
linking is performed 5 between a run-in and an adjacent run-out in front
of the partial area on which the overwiting is perforned. 34. The opti cal
di sk of claim 33, wherein a guard3 for termnating the recording is
recorded in a position in front of the defective io0 area. 35. The optical
di sk of claim33 or 34, wherein a guard3 for termnating the recording is

recorded in a run-i “aH%\‘écRWber}glégﬁ v@f}éﬁ iaadjefegg Sécvtﬁg B@?br%{‘?ﬁ%%%:béid&i I's

performed. 15 36. The optica clarm erein ing iIs
performed bet verewmhitelflateaatbaingrenmrdechd run-in fol l owi ng the defective
area. 37. The optical, disk of clai m.g.S .wherein |inking J erf.ormed 20
bet ween adj acent - urnYBEHETR ST AYRTHIITRY S RPFGTTRY Her SBITPATERARCIIGNT The
optical disk ofihgl fifEkiRfe Bfeaddnd Wi RSt HnRASHYsHMal Iiter, WRkingSis GUAIThRS a
guardl, and each of the run-outs conprises dguard2, to profect user data.
25 39. The opt ilkativegnsk raf-irt adrarsadjaskst eimouhin frantidd thenpattied argamnd3
have the sane IeH.%%ghand attt ern. 40. Tt&e optical disk of claim39, wherein
t he guard3 has whi ?QHS Y9 15tPE"CAL¥Y300 channel bits and a conti nuous
pattern including at |east 3T and 5T. 16 WD 03/ 094156 PCT/ KR0O3/ 00292 41.
The optical disk of claim33, wherein a |ight source having a cel adon green
wavel ength is used whbn thee dapticals diskcarfdetpimn 3 wherein a guard3 for

terminating the recording is recorded in a position in front of the defective

10 area.

35. The optical disk of claim 33 or 34, wherein a guard3 for
terminating the  recording is recorded in a run-in following the partial
area on which overwriting is performed.

15
36. The optical disk of claim 33, wherein linking is performed

between adjacent run-out and run-in following the defective area.

37.  The optical disk of claim 35, wherein linking is performed

20  between adjacent run-out and run-in following the defective area.

38. The optical disk of claim 36 or 37, wherein each of the
run-ins comprises a guard1, and each of the run-outs comprises guard2,
to protect user data.

25

39. The optical disk of claim 38, wherein the gurad2 and the

guard3 have the same length and pattern.

40. The optical disk of claim 39, wherein the guard3 has a
30 length of at least 300 channelbits and a continuous pattern including at
least 3T and 5T.

16



reproduced fromthe optical disk. 5 42. The optical disk of claim 35,
wherein a light source having a cel adon green wavel ength is used when the
data i s rwomsdedsén or reproduced fromthe optical disk. PCO/KIB3/0T1ve
optical disk of claim 33, wherein an objective | ens having a nuneri cal
aperture of at least 0.7 is used when the data is recorded in or
reproduced fromthe optical disk. 44. The optical disk of claim35, wherein
an objective lens 15 having a nunerical aperture of at least 0.7 is used
when the data is recorded in or reproduced fromthe optical disk. 45. The
optical disk of claim33, wherein the optical disk has a track pitch of no
greater than 0.35 m a mninumrecording mark having 20 a length of no
greater than 0.2 m 44nd él'meed)pﬁn’al dmkrcﬁaﬁémm@odleer(eﬁica)light sowcdi mayinghat  of

at |east 32 KB. 46, The opti cal k, of cl aim 35 i.n the optical disk
has a track picelasoss gﬁ%ﬁ@r"é%‘f%?ng al§ ysed WF] thiewaﬁ{ﬂn?er%? g'r}’n&ﬂrk

having 25 a | 0. 2 m and an error correction code
(ECC) recordi fﬁg umu%d%rﬁrtﬁélbgﬁcéé

5

42. The optical disk of claim 35, wherein a light source having a
celadon green wavelength is used when the data is recorded in or

reproduced from the optical disk.

10 43. The optical disk of claim 33, wherein an objective lens
having a numerical aperture of at least 0.7 is used when the data is

recorded in or reproduced from the optical disk.

44. The optical disk of claim 35, wherein an objective lens
15 having a numerical aperture of at least 0.7 is used when the data is

recorded in or reproduced from the optical disk.

45.  The optical disk of claim 33, wherein the optical disk has a
track pitch of no greater than 0.35 pm, a minimum recording mark having
20  a length of no greater than 0.2 um, and an error correction code (ECC)

recording unit of at least 32 KB.

46. The optical disk of claim 35, wherein the optical disk has a
track pitch of no greater than 0.35 pm, a minimum recording mark having
25  a length of no greater than 0.2 um, and an error correction code (ECC)

recording unit of at least 32 KB.
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