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Field [1] The present invention relates to recordable

informati on storage nedia, and nore particularly, to

an information storage nedi um desi gned to Contr ol

opti mumwiting powelD'egcqﬁpﬁgln power control (OPC

areas even when eccentricity occurs anong a plurality

INFORMATION sSTQRAGEr SMEDRUM haiNdDd METHOD

apparatus for recording/re- producing data on/fromthe

ANDor APPARATEYe ROR. RECORDING [KNIF¥ORal RE-
i nformati on storage nedia are w dely used as

i nformati on recor BRODEHCINGF IPA'FA pi ckup
appar atuses for recordinglre r,odgctn‘ﬂ data in a
r Sigld

non-contact way. Optical ‘§F3pga ed as the

| nf OrMRLIQRNSHAERBA roREL WRBSHAKIE ff6I@FRh fsidRsbcAfiedia, and more
conpact disks (CDs) or digital versatile disks (DVDs)

acpPoH@ilasly, toan InEqrmafipg gfprage inedivn deagied te skl pptimum writing

Ex - i
AR SRS ) ORES B0y e SO Ly o
anplutdligy bf iéorm@tion erago laycrsHDARVDsthhd wichgpparatuseioo rreondjng/re-
Zg‘f}%‘&{ﬁ@’% (ﬁafta 81% mthe %f?%&a%fo&ﬁ[o?aééqg&{ia (.jev el opment. [3]

e, i nfornmati t

esc ed above, on oragé nedi a have
been devel oped to have a Baglegoendr eAot di ng capacity.

The recor di capacjty of an infarmation storage ) )
o SR R Sloldashe i eV RE Sk s F @M grgording media
byof dptical ?ﬁilkalb ag?g&hﬁse@ﬁmb&m@hg/rgﬁrg?qng elaarid ian@nbﬁ[amt way.
emtted froma || sqQurce; an I npcreasi ng.t he.

o uheiAEark sk fros 4 the oy Sioracs mnadiie 508 Ak tiegds compact
t heiies (CDRetRAR vEridiaddiots [Dowmd)ngoliny teradit nfordfatiol storage
formati on storage layers. [4] FIG 1 schenmatically

S hBWRAILY- %’E?é’llpliisa‘%é? bl srasele-ond SerRsp iRt sk grey OMB

fi CHLRAND-RRCANGE DRESIBH 8t Gk Pkadfuirihdiesre, HO-BNDshhving a
The first and second in- formation storage |ayers LO

angpoerdingrrapagidheof 1Yk ongrgaisees v dersioviePmeBwer  cont r ol
( ODC)A@(Ie@?ﬁb&inQvé%oﬂ%ﬂon s&(ﬁﬁ?&‘ﬂ&tﬁ\c{ %Bye bgeﬂrdeQQB@dgg?ﬁve a

an optimal witing power and Irst and second d '
magrgglentaerdageapciDhvAd)y ré®tdng ppad3Lof an ifepegionseirgge medium
Th fi. c . ar ( I

o S e T BRERRR TR AR P Bl (et B ol ngy ora

t heeodridingtbeamd:nsiged rdmCRG M saase; il Q) arvtkaks@k lthaisumerical aperture

i E | f I ti to fj ti . .
e e s Rert B polficg, B Rosnt o allg PRt bRy of in-
| efcematibighreragt hgorst he optimum witing power. Table 1
jitter characteristics of

OO L0 o S IR ARNEL bl hin

20044 31PN AinReeaibR 8AHO DA 3G .0 and L1. The first and second in-
formation storage layers LO and L1 include first and second optimal power control
(OPC) areas 10L0 and 10L1, respectively, for obtaining an optimal writing power and
first and second defect management area (DMAs) 1310 and 13L1, respectively. The
first and second OPC areas 10L0 and 10L1 are disposed to face each other.

Data is recorded in the first and second OPC areas 10L0 and 10L1 using various

levels of writing power to find the optimum writing power. Hence, data may be
recorded at a power level higher than the optimum writing power. Table 1 shows

variations in the jitter characteristics of each of the first and second information
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storage layers LO and L1 when data is recorded in the
OPC areas with different levels of witing power. [6]
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Witing witing witing witing witing power power

power power power power about about 20% 20% hi gher

hi gher than than normal normal witing witing

posrteragp twers WGt when drews reeoadaty intthaengPWrareas eith different levels

nL1L Uwitte Witing Witten Witing

é Hgn%%‘;"{vﬂg hg n Jitter LO 5.9% 6.0% 5. 8% 5. 9% >6.

4% [ThbE3P6 6. 2%63%6. 2% -> 63% Witing LO 6.4 63 63

7.5 6.4 Power L1 6.0 6.0 6.2 6.0 7.2 [8] According

to Table 1, if data is recorded with normal writing

pogwer, the jitte char- cteris the fi . or ..

second i nf or mat i gNOLRr aSI aalyeltl\}q_r@a NPimgle Wﬁmng Writing
canstant.| On the |efiige hamidingi f|vdaid i|Griiggor ‘Iﬁdwwithpower
wrli ting ppwer about 20%|hi gher t han the nor

wrli ting ppwer, thROYS'tt §POEar aPPRET st|PR¥erof (#foubpc [about
area of alfirst ¢r secornd in- flormati gn storageyd,ayer|20%

LO or L1 | n which data has al rejady been recorded are
degraded. | If data is redorded on one gf the filigherandhigher
sgcond informati on storgge layers LOjand L1 IhEIH than

wriiting ppwer nofe than |20% hi gher than the nor nal
wliting ppwer, i can he expected that the jijrargral |normal
character|stics ¢of the qther informatijon stor | ayer ..

mely be further degraded. WO 2004/112Q07 3 ﬁuh? writing

PCT/ KR2004/ 001396 [ 9] Hence, if the flirst andp®exondpower
ORC areas OO and O —of —thefirst—and second—in ‘
f gilffat i on| st or ageWrisiper §Un@rigind Writieg i | ¥¥ritgint hi| Wraimg  (Written
equal radjus as shown in FIG 1]
L1 Unwritte |[Writing |Written [Writing |Written [Writing
n
Jitter LO 5.9% 6.0% 5.8% 5.9%->6.
4%
L1 63% 6.2% 63% 6.2% ->
63%
Writing  |LO 6.4 63 63 7.5 6.4
Power
L1 6.0 6.0 6.2 6.0 7.2

Acording to Table 1, if data is recorded with normal writing power, the jitter char-
acteristics of the first or second information storage layer LO or L1 remain constant.
On the other hand, if data is recorded with writing power about 20% higher than the
normal writing power, the jitter characteristics of the OPC area of a first or second in-
formation storage layer LO or L1 in which data has already been recorded are
degraded. If data is recorded on one of the first and second information storage layers
L0 and L1 with writing power more than 20% higher than the normal writing power, it
can be expected that the jitter characteristics of the other information storage layer may
be further degraded.
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Techni cal Problem [10] The recording status of one of
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affect the recording characteristics of the other OPC

area. For exanple, as shown in FIG 2A if data has

been recorded on a part 10LO_A of the first OPC area

| OLORange, ifhtheduastand ascobé PG oy HBH and 10hé of 8w fihstadnd second in-

ar 0 cqr [ f
¢ R B B ER b bt { PR aB ERBE kit & By RR Frci 1
occmfpmfetﬂemamaty bdbOugubleof t he f| rst OPC area 1OLO i s
oi]ferlent from that E{?a part of the second OPC area
iSclgpties, 05, IDYEBRON ¢ 6 the unoccupi ed part 10L0_B
of the first OPC area 1ré&hrdicalotyblemor ds, SI nce the
transmttance of the laser with respect to th

occupiledeprting 1ip1us ohops of the drgt japd secopsEORf-eieas éQbO.agd 10L1 may

di §fr&k %re&fr@iﬂk%ﬂ@ra&éﬁ’éﬁ‘é@bﬁtﬁ@@ﬁﬁr @fPCﬁarwl:aaW exWiplt, as shown in
respect to unoccupi ed part 10LO_B thereof, the

r eE6s- difndf @ta)b@rheyn efoondie 08 @ derid 0BPCA Y gt firs (PP armiy10L0 and
bené Eﬁtggﬂg %enqycgfdehl?)% tgé @ 811&1]31['133 fs. ¢ %Efegfa ﬂlgﬂ@&)\fﬁnﬁ property

I'rst and secon areas are di spose
anofeqprcat of thagécasd OPheyreartil. Inehiclp rypspdndsfia hetdampied [pad ]l OLO_A

D”{)jt‘ M8 ki %£ "1‘61?(9 {sedlf%ére%{‘fr&ﬂ 19{5'6% é)‘&R of Fh%rs%&)%d OPC arca 10L1

i um ‘eccen r I CI
i nivhichadrreasposdsan dgawnmdplaalrpmwommoﬁulm @Irsi ORG aread0LO.n other

stora e.la ave .eccentri.city o out 70-80

BoRS iR wa BRSO B Yol s RO/ R 10L0_A of
| n?l@ riratORO aﬁeh qoages (ﬂ’iﬁéfdﬁﬁfrbf’[ﬁ\éhﬂ g"gﬁéilﬁf&ﬁn(ﬁnﬂfaﬂﬁéﬁ Réth éespect to
i nf ornmati on a S an the first
sells H&“&%Pé‘?daléaét f@g@ @y@éﬂ@ rpeprdipg PeingHy &f @eﬁemn%l’c area
manoif eghy be dhradithrbbénnhahicached to each other. Wien
eccentricity occurs during the manufacture of each of

t he fAsdsscrificd aberoildhe firg raﬁﬁﬁt’roewi OPEraes aragispased @ithiyan equal
LlradIlEE%e¥ HRY n%?gl%b ﬁfhﬁl@u&@ each ot her such that

areas of ormation storage |layer LO are
not é]’urgirgethe wianwpfagthssd aeﬁnfpﬁéatg@c&!;@rdgq MG R eEeHricity may ocur.

71 LR b mBof AP AR P b kR b Sorege tayer

| i may h@vaefrobfampmgl of ab@n g Oefdnemép- e)j(vdwee pdemdt@ a peak). To
out-of<-11ne ar errent

ot i PR Do B bR B B B flognaton
OPSlota@e m/em@ma@ﬂel thocofimka artdmmﬂdh;ﬁ)rl@ lapdrs D@falnti |Lﬂg1re separately
power, . the oPC. ar C,.LO.adver sel

P oPaR kit g Hen it f esthotney, Rer pacuti s durife he

l nfn@ﬁﬁfadtul@rbf&kmroagleef ﬁ@zafdf de&oﬂdﬁ%%iéﬁl@u&hﬁo@wo—oldy%s LO and L1, they
contats a rt of the f1rst ar.ea. |

pa‘fn?y acbg@tosf@gfbﬂ@e@@l debareapet the flrwogww%r@gealayer Lo
af {18t @ng@l@a il thddeotfthd Shorddth RS AR 6P R0k 1:R8LLI @Y 8fown in FIG.
that contacts the part WD 2004/112007 4

PCIBKR2004/ 001396 D, and thus the part may not be
used.wH&FRP I &lanPUBhd OPC areas 10L0 and 10L1 are not in line, overlapped

areas generated due to the out-of-line arrangement may affect each other. For example,
if data is recorded on the first OPC area OPC_LO using higher power than the normal
writing power, the first OPC area OPC_LO adversely affects a defect management area
(DMA L1) of the second information storage layer L1 because the DMA L1 contacts

a part C of the first OPC area 10L0. Also, a part D of the second OPC area OPC_L1

may adversely affect a part of the first information storage layer that contacts the part



[14] An aspect of the present invention provides an
i nformati on storage nmedi um including an area in which

W@piodireonpower control (OPC) us performed, theP@DHKR2004/001396
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preventing an area other than the OPC area from bei ng
affected by possible ec- centricity. [15] Additi onal
aspects and/ or advantages of the invention wll be set
f obt ind thupthetpaitmayheot bdaesask i pti on which foll ows and,

in part, will be obvi OUST{aE Jhesdesion Ption, or may
be |earned by practice o e I nvention. [16]

AaDr chmggptd cdithespent 1ménttdmeprpwelszem infarmatibn soragamedium

infa i on st ncl u l.east. on
s e E B P GM R PO PG f pereby
obpr@vetiting adrrcaaphdérahdn the ORCarog froonistitg oificctdd¥y pussidke cc
in ade acent information storage |ayers are disposed

wi tPUHF i f f erent radi uses of the information storage

medi yadificné] afpaék dth’@r i@aﬁﬂﬁg@s&ﬁ&ﬁé 1nQEntldhewiDlr&Ss%ﬂforth in part in the
i nvention, when the C areas_in the ad acent

i nicseriRqowhish Enlloyes amayl@ partgyl '%Fp@?‘ilo‘fsrf&ﬁl Hecdesgimion, ¢f may be

SMRhincdib$ pARER dfth@invEdflindl direction of the

informati on storage nedi um the distance corresponds

t o atAPwEdig to gn pglcer fibepicadilinrvedtip @n et sieragomedium

th

s SSRLOATR BE% S AhAA5n FBLUTy ot (A EROPE ol BPobiaining an

h avptn@l recosding oomsldme SP&nateasgn tadjacemt ndarsnatiohstoraged ayomg are
%l?f)(%a%?vg&mo@ {f%?en? ra%hu%gsc’ ?to tﬁl? ?rffﬁll}naq{on spo% (glolﬁvdélﬁ eas a

I engtAumﬂmghe atp aéﬁeetrofah@presemt ﬂrtuentmnadﬂ&h tlok @E@talre:m 11®fhe

t he,.i nf or nstora medi um in the ran

oSt i e 5B 5 il o et ThG G Elienden a

| niaehil dizectioarof accialdroatish Obiagg niceing dhﬂ:(ﬁlbt(aﬁcdxﬁbh&és;dﬂlﬂato at least

is disposed i.n an infor t| o%fetﬁtora e Jayer such _as to

f at PIGANEPRIYFEAPoR r%ﬁ’ilu ¢ inf ’r?ﬁtSF%?ges‘P%‘ih‘é@e

| ay erAadrdihl t6\akheicBofttRe ﬁx@@éﬂ'ﬁ HveASHE Buref arkicapt Eﬁ@lﬁg a size

i nvention, an i nfgid rmation storage nedium.includ
p| SRrEEEpQnglingrtojan keastthg fodsraraeds Q@@oqeﬁye Pethesidas of ﬁeqhuﬁ |ﬂi‘f‘gOPC
an,RC area for obtaining an optical recording
condition. An OPC area in an odd-nunbered in- '
f or nePuAingtte pm gcrgidhe pissens inVeP®m rdength obthe by ffatanas in the
ev i I

o ERA R Y ALARRL O siopbP ROk AR RRCLEPRERR .
rredl ukrording o as aspett Qfahef peecnt aoienpothen asador sthemg equhdwtlon—

of oﬁlh %a{agg?{sﬁgs&i ar? }n?&%%%otl %%?z{g% 1%)%2 ts&gfag?ﬂ gafc%gﬁ %wzgea of an

error. 0 anot her ent
[ na@mientonformlaeom stbmugaMylenn storage nediumincludes a
def ect area a a user. data area. A buffer
ar ea ‘} ‘&‘gt}erbaél’%é 8&81? rPéeSS%%IBX%ntWBn%SFfEWFB% aigrage

anghetiing msmﬂesllaaplaraaﬂt}eaf inY¥PmA0 04 6tbiage 0hyels each including an OPC area
/K 004/ 001396 {% AaDx di n not her ag ect of
PPESURE 27 ARIEHF Theragier forSed gt op gadumbered in-
p r ﬂﬁﬁhﬁﬁdnpﬁoﬁgé YaydRirRi Z{WP@ Qrddi if AR 28fcdnd o A -huM IR EBInE S hation
storage | ayer such as to face
storage layer are disposed within different radiuses of the information storage medium
such as not to face each other even when each of the information storage layers has a
manufacturing error.
Aaording to another aspect of the present invention, the information storage

medium includes a defect management area and a user data area. A buffer area is

included between the defect management area and the user data area.



an OPC area of an adjacent information storage |ayer.
[24] AaDrding to another aspect of the present
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plurality of information storage |ayers, each

i ncluding an OPC area for obtaining an optical
recording condition and an area for storing

r epr ddowtlingrie emdther adpeca of e pERENtanection, amarenfagsteeing om-

St Iroag:imn%ﬁg%dz{t& m(’l%/sb ?]l?g)gsed mfag(l" ﬁna{t%%rsl?oq y%e 9%}2%\:?{1&%0 face

acen forage
Aaﬂr OP@gard:aJofamcztdjueentamfpﬁnau(mfstcbrh@ kayas ent invention,

t he re duct onI er t e OPC

oo ABSIRETS spanasves® B B mitaOfuedof i kit helidgubhe

i nmeﬂﬁlhﬂlmcluﬂétii‘a plufdley obineamariay stoige diyepo st iailudiog bn OPC area
es. of .the OPC area,. and each of the buffer are @ﬁg?n only

rra rREpIning & optical JpeLding eI, W b HoBRE HPre

ongat@fAt DPCf 2éd PwinNBfokAatieH §ora§81a?éf RIdidpBsddn® f&8= reproduction-
term nation of a start pOS|t|0n each area; a size

of oY BesarAf B Adjagsab HUPHRAISA dlorege Ia¥dduct i on; and
eccent ddr@ink Yo ahAidr e{ﬁﬁé@i df {1119 pkQeANREbN; %9 %ptro&i‘cu&h@nly area

pr esent |nvent|on fer areas are di sposed
boﬁIﬁY§Pé?égerdhaIt‘lhéCl?ﬁiifﬁﬁl power control area, and the

buf f ‘%ﬂ[cfrﬁg@ b ?rlg&hﬁda lé & bf &@;pré%nt 159&1&6 tﬂhg%i.ﬂg&gﬁ%{asi may be

contr a sl ze correspon
of digpaskd aelbcah eides ointhe O arom aad dacdhi Q.f kheclitar @reasl atag have a size

" eganedPRG8 . ATYABE AgeRHS FI e ol AR] rYaD MO Athe de-
ge nedium awdi hg to the presen
[ nwentnanon DISa stanqbesiéom: eftach arear a fiasofa beanufaactaordimgand re-

error., a recording.property of the infornmation
sthPQEél RS E%B?'event ed from being degraded due to
an i dargimgeao afiothsr &Pt af & présemaﬁvéﬂmfoﬁrﬂﬁabhﬁar BeBrageisposed

ayer upqn OPC area in an acetinf rmation
st drbayelides e opgedper g o - g DY B i giteg in front of
i Hh@%fgﬁﬁfal‘-‘ﬁo@er'o@ﬂtﬁﬂtar&fm@ Raled sic@Brriedpoddid ma@@hir QPaisk-related
dual -lTayered i nformati on storage medl um | 30]

2 Aingergnadipn gp¢ disk ypral dptggeeededice-he i nf | uence of an

OPC area upon an area AQ#{fhtacbans t RerelRC area in the
conventional dual -layered informtion storage medi um

of Fikgen whepgnjnfpr@tionAteragaedinmesordingipoilie pespery invengion is
ar £dq¢o éocéhtﬂéj@ll hels @ ﬁﬁﬁl‘gﬁ’achﬁlfn% b a%oo%hﬂé %t g%‘f’ 'tﬁérﬂlformatlon

aooording to an e ment o res
[ 3gprage @edBMB1 isl frexstealtfesn belmgylegnad@f dg tdan anféxeaae oif argOPC arca

Si ngl ol AYEE St bALOTARL LN 51 GPAYE, HEALUDAPARHMn storage

an e present “i nven
20@4&112007 6 PCT/KR2004/001396 [33] FIGS. 4A and 4B

qual -l ayered in for mloiRiBa g8 BT “Fi . s

FIG. 1 illustrates a layout of a data area of a conventional dual-layered information
storage medium;

FIGS. 2A and 2B are views illustrating the influence of an OPC area upon an area
other than the OPC area in the conventional dual-layered information storage medium
of FIG. 1;

FIG. 3A illustrates a layout of a data area of a dual-layered information storage
medium acording to an embodiment of the present invention;

FIG. 3B illustrates a layout of a data area of a single-layered information storage

medium acording to an embodiment of the present invention;



[34] FIG BA illustrates a |layout of a data area of a
four-layered informati on storage nmedi um aooording to

wWa@eoogiriai nent of the presente6invention; [35] FCTEKR3B4/001396
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[35]

[36]

[37]

[38]

[P]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

illustrates an eccentric state of the four-1layered
informati on storage nediumof FIG 5A; [36] FIG 6A
illustrates a variation of the dual-I|ayered

i nf oi¥afi &4 agd é Balestrabaidilirenf cc@it®; stas of B duslag:red Bn-

33%“?'?%}{ étg%&?[:%{eg%u%ggff(g@%,eccentri c states of the

ere or mati on storage nmedi um of FI G 6A
[ 38] HHGG A TRustiateg atlayaue st adat hen of afoatlayaredinfodn@tion storage

dual -1 ayered i nfor i pn st qrage dium.of FIG 3A

[ 38paERing f SPheflel FHRPRer R Tt

si nglR6G| 5B glihedraics ho eaBitrio Btatt dfrtRgHuitdictod ioformbiidn stdBge
il.lustrates a |l ayout of a data area of a

[40] FIG 8 jlLlt
du@FdlluHS/%fr'éea[Q' PAf or mation storage rmedi um acoording to

anot G, exhekiARR G vafiatidifoMhe d@NtlaydrxEintdriiioR Bdrdgé ledium of
FIG 9 illustrates a variation of the dual-1ayere

i nFi§#-Pabi on storage nediumof FIG 8. [42] FIG 10 is

a bl qg&sdbBAh@ BT GllyustAtcARRBfcAt MSedt@ states of the dual-layered in-
recordi ng/ reproduci ng information to/from an

i nfosmaaen garage srediyen aeldiGu®aor di ng to an enbodi nent  of
t he S ' 0. ! i

i aghtag 2 s G RO vl e B dPiadkacks nforhallb P paee
10mediuimef IJGedBnt ed. Mode for Invention [44] Reference
Wil | ' tail to. ' of th :

or es S0 1ip g 4 PSR e A S TR IR RorCltp i grodium of
i nFIh&Bacconpanyi ng drawi ngs, wherein |ike reference

nunerals.tefer to the |like el enmepts throughout. The
erboditiehd Dsfie® 288 AT EurER b udilprarh A frmafiof sorage
pr @geinh ifvding tomder eabedimchgof te phaetligungidn; dmdS]
Referring.to FIGS. 3A and 3B, an infarpati on storage ..
medi JJ c%ﬂiﬂsﬁétef 8 VélﬂaUO&chS]a‘i Haygredt ROrpALRHprage Hhedium of
i nWg@tg. on i ncludes at | east one informati on storage

| aye each of which includes an optinmal power

cont :Féﬁ- top@ blaketagram b p aPparalys Sptreweding/Favrdueing frdormation

P/ 26828 iRbmAicaRes et Wedilhaadrdih IR ehBlitheSW the present
that the OPC areas do not to face each other. [46]
Eawiyewfong ped | nf or mati on storage | ayers further

i ncl S18; .ea. .
ar ca e waich ook SARARASTE AL, B S  RBhs By S BhB1G 10 im-
POiltwR2@04/ 001396 [47] FIG 3Aillustrates a
dual -1 ayered i nformati oN/{osdeorﬁ)qe mhﬁﬁhm' ch i ncl udes

ay

first and second information storage ers LO and L1.
The fRafatndendidlrmoat bomadd ordegsl toayeembodiments of the present invention,

examples of which are illustrated in the awompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

Referring to FIGS. 3A and 3B, an information storage medium acording to an
embodiment of the present invention includes at least one information storage layer,
each of which includes an optimal power control (OPC) area for obtaining optimal
power. The OPC areas are disposed within different radii such that the OPC areas do
not to face each other.

Each of the information storage layers further includes a defect management area

(DMA) and a data area in which user data is recorded.



LOincludes a first OPC area 20 LO a first DVA 23 LG
and a first data area 35 LO, and the second

WO pdoenin@d? on storage | ayer L17includes a seconelCTIRB2004/001396

[47]

[48]

[49]

[50]

[51]

[52]

area 20_L1, a second DVA 23 L1, and a second data

area 35 L1. [48] The first and second OPC areas 20_LO

and 20 L1 are located within different radi uses of

t he ifGo3 frallustrates asiualglayeredinformgtionsstorigef hedivarvelaigh includes first

ke ienih Bl Sol BRORIL A 1 3G R MRAEH Flpee taver

ar E@snchfiek i fastdEX 1 ated 28r 0, di (Epd3kA 23 HOr amt a Ofst datd area 35_10,

behi the ond 03C are respecti.v

e n BT S Pl Ty T P OPEEH G ey 401 L1«
sesonttl DN A e3 [ﬁ(ﬁ&faée%ﬂcﬂlata&kaBG L1019 L1, and 21 L1

have | engths sufficjient to.c nce ne

T R e o e ek or Y 0k Bl SR ane om

t Ol @NABESS the iPHiinditida @tdrigecrﬁéﬁluﬂi' Hek Bﬁﬂf&lhr@a‘s 18t LD e@&m LO are
one of three factors: an error_in the determ nation

t heisRsad in frppffand hehjnd tedirsHpPRE arqapd_ ép,zréswt%elbe%rmnd buffer

fogrefepPdidng 2@ ngdy 51%%%&#&1 inQfont BN Eh EGehifkBMAE 5éBhd YPC area
The error in the determ nation of the start position

fz(eédhr%P@‘élVPb/ generated during rrasterl ng of the
|mnf OrPI‘@f‘efa%[& ?Epﬁcﬁgﬁwﬁﬂ? ReANle ﬁ o€r?d Qﬁffé}t%géé% fléoﬁo

an 1’nf or mat rage ne avrng no
ar éhfL(b é9 viekandéds] hamécngﬂlm Safﬂmnt tcecwacld@twlewance mecessary for

" CRL RIS LOM Aol 88 Sop Rl RS ol b{eREH, LR hEPhe

ecause e radius of
t ypiealidyofgit éatseonet dfahrea factoae kanpitoc m th&'kien:ermmaudnuéif the start

aeals ed bet ween Thesze of th
o Bt A e Rt SRy il el R b dich Sl eo
Of Cﬁﬁltlﬁ(ﬁsi OTH d¥ehram dler(ﬁw’r@rdta@bﬂ of heamrsgosaiontdd ephearenis generated

i nfl uence of the recordi ng and, reproduci ng beam
[ 5o e e b oriich Siomtks METRN B e SBuc 100 m.
mefreig fdtn@domktbiiod P c@idi® havih§ Bo biiffed aréithetw@BQREhs, when data is
buffer areas 19 L 21 L0, 19 L1, and 21 L1 prevent

t heeopredon griePEBesdd rorDpdragl. éB adpeent Brckna aBlocted by p dgam spot
af f&aldee RHRR rof MeSkam Jpétll]s e §fe%ter@ﬁﬂiil ast‘?&i? Bl s, a

areas 20_LO and 20_L1 are di'spose hin different
r ablfifergecatif alacednket ¥ gansareasn dhe sigo pldthobd fer zeaasmzm bg detgrdined in

Zooolng-rd%gaﬁ’ br 5%%%% ?@&)th ek ro!d[%ﬁ) D ea E[? 'préa\%gt an

firs ar ea aces res rve
t hmﬂusmmfdhﬂé@rdmgam@ep_cldltmg é)gara r eser ved ar ea

30—"% thk I%]ormalﬁ% 5r§1te S 1uS el(l:s% is rn nu acrtuergﬁ w1t91—a error Cthe first and
20 _L1 are manu e space fyom e

ot fveondoyuffer dreait aa QIGD, Q@LL(@,SI[@QE(HJ ang 1oL tprdvemsthé fizn aadh second
bl e ec- .ce i Ci ampunt in the radial
{32 2§%L? ﬁ‘é‘? %@#Iolr %%Tiag%%?%?tﬁﬁrear?@di um In other
vvor dSlgleEﬁr%I afnfieéc%ﬁg OQPM%W‘) ILocat i2ons1 efe (ﬁd’}fgséd wBhinalierent
secaon ar eas L | a
di FEEesP %t the fyst rt@egoqnﬂ <€ H’@a%ﬂjf(i}érﬁg@rfgs%éiéiﬂ 9L 9 fa5e each
anBuBt In diker W6rdd0Rd fiksk BT arBa PETLIREQQARNRPHea 30_L1, and the

di fference between the |ocations of the first and
setspryl OPC agacils LD daceen sesarved arep 3 dbﬂot es a distance

fb‘r:-‘:)‘r’]‘%@ ffi‘st ﬁ@%ec@ﬂ@(ﬂ”t 4Bg 40 180bnPE 1B 82 ukLhdode spaced
apart frorn each other by a distance corresponding to no less than an allowable ec

centricity amount in the radial direction of the information storage medium. In other
words, a difference between locations of the first and second OPC areas 20_L0 and

20_L1 in the radial direction is no less than the allowable ecentricity amount. The



the second OPC area 20_L1. [53] Referring to FIG 3A,
the first and second buffer areas 19 L1 and 21 LO

Wee@iaral y are separated by a di stance corr espONER2@4/001396

[53]

[54]

[55]

[56]

[57]

[58]

to no less than an allowable ec- centricity anount.

[54] The dual -1 ayered information storage nedi um of

FIG 3A further includes at |least one pair of a pair

of dibigfdnge beimeas th@lloa@esd U3 fitst arhsgoenddaPE agdfas BOfE@and 20_L1

SR8 00, 82 B YRR 95, 4 80

i nhkyeedd ORteartbalO drl.ar eas are di sposed between the

(o SBTeme BB st SRt I G 55 1478 2qeb®
t heretiritdy arces@paatet Oy (aafist@fcelodgrespohdihg kdind fegs than an allowable ec

dual -1, ayer ed information storage mediumof FIG 3A
buf$EHEY AM@UBY sposed on both sides of each of the

firstrerasreead iffbmaloaatordl Ih@h@ﬁhd)fﬁGQA f@tfthérhﬁbludes at least
cor- respondi ngf first and second informati on stor

| a9y RAL @ appdr ¢t butfer afeat dbilyy andpilsl 1 gpd Appis Pébv%er ateas 2_L0

eamal LY 1 2RRK t&EES &ﬁB@GL(%dd%(ﬁL@%M%@&U@& hr88k 30_L0 and 30_L1
storage informati on of ]béRe erring to

Fl @ay 3t ba ingludedadihe bpﬁfywé@ﬁ mﬁﬂ@pwﬂ We@ﬂéb%\@&erWHarQWO LO
' ”gdr %69131)%d tﬁé’ﬁP@ra?@a #P +@Qﬁ deé‘? En@f)&g%eﬁl&?%‘&Mzﬂs L0 (or

posed on both sides 0
si Aglé) haltbe dataiandaciSnhli(amdsidi.age nmedi um furt her

ar ea 4 Gt SR ER Morl mlie ol Y IR0 e disposed

i son hotarsjales eflcach ef wedirsttdnd se@ad IOREHaraie20_30 aad@0t heof the cor-

buffer, .area 32 is inter ed e en .
e e A R S o R
| npiintgile & halbegpied iteh biglepayered ﬁlfmﬁ{a@bﬁatdrage isfodmagsh of FIG.

medi um shown in FIG 3A, each of the first and second
buffer areas 19 LO, 21 LO, 19 L1, and 21 L1 has a

Si ze RePértiag ROARE. "B% 3123 ﬁﬁlﬁe@dﬂef&ﬂﬂﬂf&m@@&ﬁﬂbﬁ@@ hieMium includes an
ampunt. Accordingly, even when the first and seco

nd
i nPBErried Phansk e Eegarcnay @ prad 2 blispesed pneth sidgsef the OPC area 20.

ec@ﬁ@&ﬁ%lﬁ 1R)erd BfdTRALTY SoRIFR lﬂﬁlstdldrﬂ iR r frRNERs eresteﬂféd area 30, a
e eccentricity anount, the OPC areas

anBMA 2B jandfa dapares B3 A ailystsatebind G BBr Whtlﬁf@frﬂf@ﬂ Ek Iag@terposed
! aM&Cv%%{h% 6es%R§8t2a%éée§0Va d%@Dﬂ?A a8 9&1‘31 rta]r'é"?tt32fl£f§]t §f&ed

ar eas do not face each ot he
anbétneor atDMA %tmdag@datedmarﬁﬁvm th a 120mm di anet er,

t he aIl ! owabt an ?n ueﬁceeno e Er%ltaﬁo (l)‘lnnt n?formatlorr]les rrgn ee@f m
about éedl OrI’THI orag medl u W H
a ﬁﬁmnﬁfﬁﬁeﬁﬁreaoh béthalfirsl\mblsenoﬂd beﬁﬁélrare}lsﬂ)@ BOINTL.0] 89_L1, and

n range of about O 30 The all
ccR b RO B RO U BRI A DAy e/ Pl
VQ\%Wehl’H@ﬂFst O PEeboRAG 00 8Bfge lleey E(Bﬁﬂ(DIDl are made
stora gns% um Hence, the first arf]qusqi]g buf f er
ar @MY {he i anjapn{ in the Fnes pl lgiesaricyy amount,
t hee (MY 8re@f 26 1100anl0D LIMNoS theafstAdGOMAN ihBam@ldnQe@kéeElayers, re-
spectively, are arranged such that the OPC areas 20_LO0 and 20_L.1 do not face each
other.
In an information storage medium with a 120mm diameter, the allowable ec
centricity amount is in the range of about 70-80 w m. In an information storage
medium with a 60mm diameter, the allowable eccentricity amount is in the range of

about 20-30 u m. The allowable eaentricity amount varies depending on the size of an



eccentricity amounts of all possible kinds of
informati on storage nedia. [59] FIGS. 4A and 4B
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[59]

[60]

[61]

[62]

[63]

[64]

| ayers LO and L1, which are nmade eccentric by the

maxi mum anount within the range of the allowable
eccentricity anmount. FIG 4A illustrates the first and

s elmderchatinh storageinagdiumt derpgethk dystragd k@onadbufifdr areedd 910, 21_LO,
ec tri r e a re-
Spg%ril'lv eﬁ?d EP‘@ I%HIE Qﬁe# glﬂfﬁréa{a%gg of ?%(% 210(28 #g%) a{s tg%?ve'glﬁa allowable
3Aecc<ﬁitﬁ:1tyéhﬁloulntsufftaﬂqioe$blb kendsiof mforrmmbnss&nmgednedm

L owar 4 rE gl 8P airY i af Roapd LS RURARH g L0 and

of L1 hehitindre mlmlteiew&nﬁic@yagfﬁ‘mﬁﬁﬂlmhmf)uﬁl vathis fue fab€d of the

el ey ncany. $G sk it se@pdigormation
t hﬁofagé Hye@@) zﬁqugl %Qd.é—@cérﬁﬁ@ﬁ)v\taﬂﬁtﬂéliﬁﬁe@ ran@b@t@r &Jlmki&nes re-

(see circle A) or the reserved area i nst ead

t hipesbrdn®! @fen&r@aﬂ%stmage sigeiymaef ?IG %glgefé% H&IS@F@S the first

ar g s%Q;dd]mfo@ﬁl%oﬂ B@ra@é‘ iafy@fs [ &/ ﬁllmh& éé@rﬁn&!o‘i&%@th@)outer and
or the reserved area 30°'LO instead of the first OPC

ar waenigpundarigsenepparéively r ofrie indormagon 4@raggHaedivinet FIG. 3A.
info e [
cCcon B IS REAE RAM Rpalith 3k gl of FREI s in
bufiheima ceanttio state, (redast QPE etea 28_RO Yacesthd buffer set éhx:Ll (see
oP r iyel

ﬁ{)@% gzsiz tgrelgésrek%gl %)3 %I? lfrés{t/e:ad o t}?easeﬁxgll'@é %feﬁazt%ri‘f Selrmlarly,
St e ag@nd€HUaco R0 F FIJ.IGface%Ahe bufifer aaca Tk OrEde cacleeBitaritiee reserved

t at 20 LO d 20 L1
SoiEa0 i Piablehdhe A AN GeaRlr B Poe 20500 ot T e

GO?C h Rliféiﬁhg IFIG glr]]it thh%fﬁ tthef 1@f0r@1}9t1bmbra@9\ﬁ!&’fdéurﬁ ONFI®I3A isina
course, when t (0] tio e m as

s BRI CEPEIC SRS, §1 ntgft (5]?(@ g’@e]te’ﬁ 8%thf>nﬁ@%fu]f F5 63 1ddl (see
seGRMIAGPCaR! @8Scsdfd Padda 20 _TH1fa6Q thobufddrfa@st2 1€80Msee dircle B

ot her because they are originally disposed not to face
eath ot her. [ 63] The above-descri bed | ayout of the

dual Asadé%‘&ﬁ%d' AL TR QPSR AGANIRA WP meliufd of3AG. 3A isin a

can be equally applied to an information stora

mediakimah aeeRigc Aefee theHast anﬂmmdﬂﬂ@mwﬁﬂi@wé%@ L1 do not face
! a%eﬁfl %thel:I Qn@&&)%m rdg)shot ﬁe&%&}{gtﬂéﬂﬂfﬁﬁh ) 1S %ra(g)‘ﬁmal power
medi um havi ng east our I'n ormatlo sto
| agoatre]. Qfd:dumurvkiwmehie infhroratrat sEmgSardage as Blay’err m HacBA is not
havethel ut. of theflr |nfo t e

grage ﬁ@tr%%‘ S rdegend Rifpdra dTﬁ)or gazt%rg%gg olrgﬁ‘ Ct each
I aythesbeeach tlhﬁr\@e bhiginhlay digposod ndthe fae@arhdother:

1 uareapel-despiid BGhoLie e bl ot heggdiom of

hariGha A TahSHe eqﬁﬁLigozquhed tdan 1€lf0é’ﬁfLag01ﬁ Slofdeb nherdlﬁLQili ﬁa\m%% fhore than
stora ayers an res lve e
fipgi %?orgeﬁ% slorggglaygrs. é‘hathFroWPlidﬁ mﬁpdﬁ?ﬁ%ﬁfv %?ragf‘a@édwm

| ay.an C% 4 Qastfour hﬁorﬁdi%n%%rhé&h%@ o%fﬁu\/f@e?éQIQﬂfolﬁﬁQ&? storage
10 P KR2004/ 001396 areas 20 LO, 20 L1, 20

20layers cabdisae thajayqpt ofiisdirstgniognatia yionage @36@20 of Elﬁj 3A, and

ZSC\LC%*nlﬁ’I%P&ﬁhfdfﬁllaMﬂ)n %{ﬂagé ‘T’efy%rsaera@fﬁﬁav%ﬁhé-@yoﬁ%ﬁlﬂ;e second in-
35 L2, and 35_L3, re s tivel
formation storage layer L1 of FIG. 3A.

FIG. 5A illustrates a four-layered information storage medium having first, second,
third, and fourth information storage layers LO, L1, L2, and L3, respectively. The first,
second, third, and fourth information storage layers LO, L1, L2, and L3 include OPC



[65] If an information storage nediumhas a plurality
of information storage |ayers, it has an odd-nunbered

WO pfosnim@dT on st orage | ayer(s)itand an even- nUMbRCEBER2004/001396

[65]

[66]

[67]

[68]

[69]

informati on storage layer(s). OPC areas 20_L1 and
20 _L3 included in the odd-nunbered in- formation
storage |l ayer are referred to as first OPC areas, and

OP@eay ¥hd-0220 110, 38 d2,20d 2@ lihetspaetvelyn iNas 23 1O, 23 L1, 23 L2,
eVENr PUITBELEL 0T AL A1l SLAA08 52 a1 8 LG RIT80

to as —sec and ‘'secon
arq&stweﬂlythe odd- nunbered and even- nunbered

i i hebirirapuRt o RIEhEn 5r T REFY Bl o Mool bPagaEYer.

ekt stim od8- @i beralf intutnheéon atoe@s 1dy8r(bQnalrus eXz&n—InGmbared information

pai r of buffer 9 L f b ffer.
ar dgeeg baYE%S)aﬁ)c‘j) %eaLsZZJO Eh &ng%pél Flcé’td ‘g H? % ered in-
19£d¥§1aﬁ<51ﬂst8r3agé &yfepz!ire REMENTI RAIrOPOTtdAeNHE (ﬂfC Eﬂ@@s €0 and
ue to . eccentricity are di spgsed on both sides of

ea%M& inglydedpcthe ¢ eRsnugberey injymation sigragy laygpareygferrgd to as
I esRGd GI"@laYeas[ B fn@@a?ﬁi%%%d@ﬁ@ﬁre@@m'—@e oé@n{tﬂﬂbe@@ah@ even-

and 30 L3 are further included, and fer areas
3 1nyrgbered infarmagion swraggraycss, r‘zsgeerwly@ éref mmﬁ@i withiggbegnt

A HRGE0 of Ry LS EASLEAL, AEERR, Rbahr oBftel Db Buna 21 0.4
of paihefl | lﬁuﬁlﬁr afcay é9 ddl anf Dlr At & por of buf&garcapd i lidmmf 21_L2, and a
ir éiﬁbl{faeasmgﬂ_f? aﬁld ﬂn_?b g rmérg{)en%ﬁlg LAY "Eﬁgé 8fmhe OPC due to

I'ng a orage Tayers
rraeteemmtt@/rmras disp&sPCoabetissidas ofdpchad niic ®P|C(araraa1200]n0 20 L1,

Qﬁ% (i%@@ do ng ace each other as illustrated
¢ P nFRCOYCRr G 5B.  Hence, an influence of
t he GRGew e ateheshd iLm, an [P0 arEand BonL anetfigher GRTudddeand buffer

o E R L P S SEr B F s Gon S adgeent o e

Megbsetved Sead3GL0340 iIMNGBodes Jad 3be@st one information
stora e | ayer “whi ch includes an OPC area for

obt ai aB é]éj{sirﬁ@p ap sRentric statond theteyr-taygeadgnior@atigmstorage

WhingBiuHsS&TFIdatA . ESed @ﬁ&f AetforthaiBY bbRlee ¥ &Buth Raving at least three
di sposed adj acent to the OPC area toward an i nner-or

outnéerntsgigndlgrageddyers anddafegreniiic OFC greas tgrjawenfiinfprmation
[ G%I)raég fay@H o dﬂ ¥e§5 ednl d?ﬁeg raEfﬁIdsE}gteé IEIPéfi?c@e% AY&E MO} RiG. SB.

YRel U Irst and secon nformation storage
I aﬁencs;:, &IOIrﬂmdnd_elof tith@PECi axstutcaind ag €N dreOrGomamdker ZPRT @ea can
an]gle 2 1 of the first and second i nformation storage
eb's” and L1 are disposed within different
r adl IRdariag td REG. 16, arvaeitii@nofsthe deddayee] mforsiacbn stoatge medium

th d d ORC 0 LO a

HodT B PR R S SiReme Rt forae G B R Erstudd? an oPC area
20fdr Gb@nﬂngep_thﬂala}fo@edl aSIDMS’Q @nll @ dae s@rigachidpaet ddth @ecorded. A
each. other. in the 2004/ 112007 11

PCTYIGLAERs4F B5RREE admném Pt aeRLOwHe gp h%PFF ghouter boundary of

st@@qg@nﬁﬁmn%ﬁ e Mediuff ance corresponding to at Ieast
maxi mum eccentricity anount. @E?O The first buff

area Tt dued-Tayergd dparationritosags medivm of iEG 6. dncliog apiagd seaond

Zom%?n{alﬁaﬁ storage layers LO and L1. The first and second OPC areas 20_LO and
20_L1 of the first and second information storage layers LO and L1 are disposed within
different radiuses of the information storage medium such that the first and second
OPC areas 20_L0 and 20_L1 do not to face each other. The first and second OPC areas

20_1.0 and 20_L1 are disposed to be spaced apart from each other in the radial



faces the outer boundary of the information storage
medi um and the second buffer area 19 L1 is disposed

W@rooa/182002 of the second OPC firea 20 _L1 that fRCEEKRRIVG/001396
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i nner boundary of the information storage nmedi um

When the information storage nmedi um has no

eccentricity, the first and second buffer areas 21-LO
andireegion of theankormatadn sﬁoﬂag‘r mehuen by a distaanel casesspoemgling to at least a

UL E38 AARLAANT 19 LT have a | engt !

correspon east the maxi mum eccentricity
armuﬁihe fThtebunfﬁes erce @dl_lah sakspdSed @ asde 80the Tirstr(@PC area 20_LO that

di the first and sec nd buf.fer areas
o P R MBS} i FiriiaBon APkt B it B rter
rremlnewm) of.1 ffd GspBAd ona shiefof e @b{ﬂﬁ&)m GrelaI‘IO| Dﬁﬁﬁht faces the inner
bet ween t DVA 23 LO and t he, dat LO. and .
{’%E\]élﬁryt éhﬁtir{}lﬁ?r%“E& SRS IR e‘éf dn pi{on stpgge medium
t hgasl fof REdHBicit QNhE Fiedt a8e sdrBst b{[ff&faréik &1l pYi JEfuce each
nmore area for storing user data than the information

st 9halgd hadigst andl sgcomd btfegareas 231 Lepessl9 Bl havg alength corresponding

| oug et @e %a&ftﬁﬁrﬁ@&eﬁﬁﬁ&%@rﬁoﬁﬁg feh&v&f ﬁ%@s%(PLOtahﬁ 30_L1 are
dual -l ayered information storage nedi um of

V\h@ﬁpQSHé adljingont todthel figw aadhecopid bifritaresn 21shG arabb9 Llaye rs
LO an gﬁ’ﬁlaﬁag QO&%Q %{gdfdn‘f \(}fe ﬂ@ 6@} B %uffgp a2 mcluded

uter boun aries, re- specti t he |n ornmati
st batagen tne AN rk 25 L@l tlﬁﬂaw%mol amd BE@cchBie IDNEA 23 L1 and

L
S sSSPy BRIy AR Gl B B s more
s emoa tborisnfrogmaei dana o ilegefdrayesssthb@ganadiuin af EIGr&de
' th d b
Feapotr v R BE M PR EfegBH Haln Ghipgual avered
FI ﬁiforﬁﬁtlaﬁ sﬁ)h(gwl’inéd'lulﬁ bEFIG.GA tWaerf ihe $irst@RET sedoad irdOrnbdBon

faces t er rea 19 L1 of th econd

i n$B1A8aL4 YSW %ﬂda'g]: CRENtrig A Sré Soegdgster bowndaries, re-
205gedtiVag et tﬁerh‘ﬁf&ﬁfaﬁ@ﬁ st@fa%@ nrebidePol PIG.BRA &4 dhslvn in FIG. 6B, the

i nformation Sto:&ggac!@gé@ In other words, in this

c aigond RBCrargasio rl%lMéF@hP éndhespstigognationstprage layer
neygr face each other even when the information

storage nediumof FIG 6A is made eccentric. Thus, '
t he Whestthefest sedsnsendopbormatian sRoze Gygrdl@and hl dws masle eccentric

af io%gd ﬁl%%lﬁtewaﬁ@ fnnef%&grdu ies, ¥e§'ﬁ_§2:r&@b%]/goﬁ@lg ?Igf.gltrﬂatfbfn sid}s

ormati on storage I ncrease
bymedledu«z:ﬁ IFi§. bhens lshcb\fve m ElCeéCaﬁlerfustrOE€ apfas%LbD dace§ the]buffer

auilee (b el TR PR Sl PR B L At H¥Bpeana gpc area
Re2@rrli ﬁa@s ttloe Bl Er areA, 21t he i thesfirstanfd)rmemmnsionagé tayomk.0.dn other
st or age. ers.L nd. L1 include fiyst an nd C
o aER DB ar i sl PRy 0 Lad 23S RPGisttace cacn
420ﬂh&r, evie@ S\G%ﬁtthé/ﬂhf()tmaﬁﬁﬁl stdedga ngsdaas oﬂﬁl&@fﬂﬂdnzf% daentric. Thus,
ctiv er_ar a

' ol %&ngﬁécsnﬁ PP%%IS%SQOG@&‘}& 39 ot 45 B?tr?féﬁca%@gh gthef.fylso, a

V‘Qe@&@ﬂ{ d ofltfic RE KRR ARG unf df G, ER@@b&Ricreased by

40 LO, an a buffer area 41 L1 and a second reserved
ar@%@ibaféraraawmsao%@#h si des of the second

oPC 6111@617& ghlsgrateg_&?othé}fe‘ﬂ{%ﬁirfl&ﬁ o? eI RYEL ?@1@5 %ﬁﬁatﬁn@torage

7A is the same as that of A 1n tha first

an@e@@gmﬁfl@a@A Referrmg to FIG 7A the first and second information storage
layers LO and L1 include first and second OPC areas 40_L0O and 40_L1, respectively,
DMAs 42 1.0 and 42_1.1, respectively, and data areas 44_L0O and 44 _L.1, respectively.

A buffer area 3_1.0 and a first reserved area 41_L0 are disposed at both sides of the



areas 40 LO and 40_L1 are disposed within different
radiuses. In contrast wwth FIG 3A, the first and

waewantopeser ved areas 41_LO end 39_L1 of FI G PGRKR2004/001396
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different sizes than the reserved areas 30 _L and
30_ L1 of Fig. 3A. In FIG 3A the buffer area 21 _LO,
the reserved area 30 LO, and the buffer area 31 LO are
S eﬁme PP Cadrea/4@ildp ambal bulder aaeas41dé1camdtar$eoomﬂ resenCR@rer Bal.l are
O%@J Si
alsl%s%&\g{ l%({%ﬁ‘&ﬁ%s}) ﬁ? g%'cérﬁ(% g ae[r}g%ﬁ%l B‘H@: %«rnlr%atlﬁnlgtorage
I emgdllunnm'ﬂﬂ@s gandihagarhe at that oﬁalélé} \BAdn tizat elee (30t 4@ saohd OPC

LnaRuld £ 30 8PS Phanf i Hh s RnchROS S @Biudy pupn FIG.

bo?hmdtaé Y1rst[aﬁ5]seoéh($ feserivad ke 4 BA0 dndep buf HEFIGTAahave different

reserved ar 30 A t u r e
151{6?[5 L ?‘b%éﬁﬂ?&vﬁﬁ%aﬁ 98«31% §$‘Eg‘id~ lo‘%ci:é.g E’%dgﬂ Ek? %a}rle Butfer area
S eQPTIQ) fﬂ%@e@&ﬁe@i a?-@d_f’#(i tohadd the daEsr 4r8£31 Nedre B&}ﬁ@ﬁl@eﬂw disposed

Siml arI in 7A, t he secaond reserved area

whPeh Slﬁl5§f they fgﬁg@ﬂc aesiar29s b et et e oHisT prandiape élra%%y in FIG.
3074 Jnénsk tdherby fafe% 41 aL@ ashiclPaslalic (%ﬁl oxteshdndih tot tﬁe treserved

di sposed on a side of the second area 40_L
f agies 39 He) andthe pulferimiersrdl._LP 78q 3 ALY ésdippasediomp side of the first

{ NOPLNOL IR 0o AL AT Yolin@EQT di g Lo the vari ous
em bo

ments are nmanuf act ure so that OPC areas in
adj acdme, in FfQriratthobufétroregl _ILdytheseseared araackt &d, and the buffer
Wi iffer n C f
ar %Iglé H ;télejlrg s&ﬂ;en{lflg/ d&‘%g%e(? ﬁja spi% ﬁ?eegréooglr a ta.%a %0 L1 that
pr Bwanhe mpeabsuadaryd Srmglepa}yopelﬂi@ 7Ar thimst®nd gesdagd adﬁ(ﬂ) L1
ef erab

DR i R ElnefBhERRuhe 18 R sh PR BT o b Sutter arcas

| omper! dnes1_Bacih ddposdaern@Ridesans secbrd DPEldrea ABL1 that faces the
il)ustrat gs anot her enbodi ment of the single-Iayered
i NBFTRAUNEHYst or age  nedium of FIG 3B. To have a

CONSiAsd @REIHN abBvd, iR AEthmtisy SoRGe ntddor AREAIAR tSthevadsus em-
medi um of FIG 7A, the single-layered informtion

st bedigentsars mavwictyredso that OPRareisdi adisccapaieragon gtorage layers

b ufk %(at@H %th%?dl@fe%?@ sRihsal aer‘t%atSéagl?optfhe 01 §R%:s BELRreserved
40, and a reserved area 41 disposed at the other side

f areh er Opdlerrasen, igreby prewwAng 2 recarding prgperty frem bedng dpgepded due
3(5135 aisrg%rﬁ)h¥ Qﬁ@reﬁ%&&? @4 of‘ﬁie%%ﬁ@f are® (ol BrcE LS EL %ﬂ?ﬂg OPC

area odi nent, the reserved area
IaaIQQISﬂmrtHaeemth‘felne @P@alr@S [78] FIG 8

I H u%lé%ﬁsllus ra %rlilct)ther e %o 1rnent of ?hae s%i%e laﬁ/lé%:g]i 1nt%¥mat10n storage
i nformation ium axord

enimedlluﬂE(lSﬂFIGf 3B h@o hﬂ‘&S&E@ilSlEl&ﬂe}nWltb mhe dlii’ablajfaazld-lhﬁytﬁam storage

f t f FIG. 8 d
U 8T A S BR LyThpeSridpB sl e BB o ¥iG. 7
S eLh@hllg_e:iBQ aceacdN), hibufflef %I@@BEI dh@;bdsb«ﬂl gt (ﬁlfétdadﬁﬂffthe OPC area 40, and
recordln (0] r is inclu on | N |
st %F%@rge& afﬁé?ﬁ 1948 Posgelpt ther ot %ftsmileq{r% i B Ghi 3 15‘@/* 25 a butfer
20944 1320Q% dlaaa f@&&ﬁ%@ﬁfo@&ﬂﬁﬁ&enﬁa @R Brk £184 41. In this

storlqg repro ucti on-onl data'is dlSpOSGd at a
e

| oembodiment thereserygdstred Al isfyepehpn hedubiengsa Payer LO
t hat ﬁl@c§§ll&st}§te§§?eg69t .5 ac;ia@z{ %%a 3¢ a bidal- la_he?e(f in?ocﬁna’ﬁgn storage

producti on- onl a 50 LOis larger th an the second
@@eélpga&wydlgg to @@alm;ﬂeg@o@lﬁnent of the present invention. The dual-layered

information storage medium of FIG. 8 includes first and second information storage
layers LO and L1. A second OPC area 47_L1 for controlling optimal recording power

is included in the second information storage layer L1, and a first reproduction-only



t he reproduction-only data include a disc related
i nformati on and di sk control data. [79] The first

WO pdoann@d? on storage |ayer LA urther incl udesP@EI/KR2EE/001396

[79]
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[81]
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protection area 51 LO and a first OPC area 47_LO

bet ween buffer areas 45-LO and 48 _LO The second in-
formation storage |ayer L1 further includes buffer

ar &ras 5A5.0Q for steding 8eproduction-srlyalath is disposedtat @ mocatrapeof the first in-

51 . .

ufrbpidPdoRe FEBNE0 URRREGHRL LADRRDRL BLER T el e

si plt@dtrmﬂontdm@ sreq 60, (L(I]é’(lhrgere;harmhe ls&oonfl &IHC dibe 47 ilristExamgles of
d t 51-1L0 d,5

obrarprpgts b Ul FRgegA 8060 oty bh il shfrol dua

each TakeastdhfoamdiiGikstorape DiyBelL0 Wethds mcaldbi ptieg praection area 51_LO

area | al cate ranS| n are a
i nartq,]aeﬁ{,s 8)&[3 %ei?) %‘?{WS?H Tageas ?é Eﬁjg#qu ?h%seoond in-
f i foyinafordsteReONg cPUT figthep iRARIcHBuffld ardR 4511 1 éﬁd_‘h—@ Lﬂ"Hjseoond

48 L1 has a _length sufficient tqo cover a toleran
neli@LsHPY ated P | ol hiind dtserond gerind P PRkt aTe 0-dtlo F&l@@uffer areas

rresis Y andhg L@'af’er&%%ed §t vt abaest th@se%@ﬁlﬁ@ﬁ@ra%zﬂ oNnL9f
at l'east one of hree factors: an error in th

det erliicAnsti a4 smonti REcteqtigntarqgs Sil tiGand31_dd e a&eéao obtgin the time
S @& which Qﬁf&lpdh% 3&%9{ 9&1"1‘ o g@'a ARR! AR v%}d? %fkﬁotection
eccentriclt he error eternnation the
st aet 1srﬂcbbwlta<hn tafhsieac hreatcealqﬂ@r gemnen Hteaddidldiravgion of a disk.
MBSt 9Ll G ‘E']trﬂ%ﬁd SoBhd Budls AORUS 14038 1M ad Ro3hd 48 11 hasa

i nfor aving—nco burfer—areas
b eIeWgthrsuﬁrce:aSto oowhertotéatme Inscels (33190 fcderﬂarmfmﬂmngapnnfdunmbn

f t dj t k. fecte
N e e S N S
gr eafosy: ah BAOr i the aﬁkmlﬁhﬁtﬁim of tHdsisst pasitiod bgaclah@a; ths size of a

pI 6?@'5\}0 edfog Eéo\gred%p%g[rgfrégrolgpnt{e(ﬁg orBid ﬁopneeg{tr?cg?feg}tl ne I‘E]g ¥ (}etermlnatlon
de@)ﬁhé"‘sﬁﬁthlﬁoﬁ ongicHardtit 9thcPited M@kl Astéingdand has a size of about
r ecor di ngﬂ and reproduci ng beam so as to prevent an
i ntOQie AL dn ap inferanation stagrgegnediumhaying medyeicharepebativeen areas,
[ 8¢hed QarRiE¥&IR e Bbh (')Ir}fel[)ﬂé@{l‘éﬁ fRm & H@c@&aéj&%ﬁt ﬁ‘&k is affected by a
ad acent information storage |ayer, the "first
| gpoit bedanset the rediyssat thmlmmm myslcaélway@atq:rabm a E@k pitch.

| s

Ttﬁl)sc Qgﬁgelt éﬁ‘ei @3)23&%%3 C%%%g ?Iré%gs m%(aﬂﬁéﬂtﬁgf tgg i)){es%.{tqﬁ'ventlon
i nTber sre¢ plothe bulderzayea inay bc de_t@rmmecﬂ oc@ngiderator atde Eize of a
SRR BNSY BS BB Bl 0L B na o
of prodecingteduct i on- onl y dat a, may be recorded many

tinme |nth flrtan e rodutlo

ar e a;roslge[e@ an 8‘1 ncf_elo tﬁ @?g:gfrm{l <sln a 1on%torage layer, the
r efits@OPIO drya 4F_1i0Orin tﬁdafﬁﬂgaﬁlmmaubm stoldgs lac}&s €0 id Rci@r® far the
area corresponding to g{ east one [

f .
di Seondbiegtadetions £ A4 oo 0Re Preg 4 al-1 inihf second
of inféienabiBh kRFagdnHRs L‘} Js lebt@n@ 4% thd fits® rép%tﬁﬁtﬁon I)I'il&?l Rred 50_LO.

pair of disk-related informati on and control "data

for dng-redaest wiforgatippanddisk eamd Vlatmwlmérmmzemyee 0f 396
[ BfboaBeoAYRE, 4L rﬁe%p&r &bd}ae@&a&y fiBRE RAUE h!rée Ba®Ho¥nfh&a

is rarely affected C process, the area Is
| oprduatiogionbearcys iﬁLéﬁ) 3@f1 SBewa erdertpnereasa thayetishility of in-
' nfo? g&&ﬂ 95 thlSc'&]Ig Q?acggﬁi hféwog%esﬁbr%mg to a-mya%t oMelueoft(ﬂ& related
reproducti on area |I'sS use vent
information and disk oontrol data, each of the buffer areas 45_L0 and 45_L1 is longer

than a pair of disk-related information and disk control data for one recording.



i nfluence of OPC in an OPC area upon another OPC area,
the reproduction only area is also used as a data

W@e@a/ 11200650, because the first4 and second OPC BCBER2004/001396
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47-LO and 47_L1 as arranged never face each other even
when eccentricity oaurs in the in- formation storage

medi um of FIG 8, perform ng an OPC process in an OPC

ar ea Bioase thmmmdihg@f aafrmochetioreﬁmalrms whtlyhafiestedibyahe OPC

g:‘ El{oﬁegsg,gu %u% N 1ol gs(ilre]p%f‘ ovefr orlb 1%%} e[na(sﬁé a?e& i rt}llea]%%o?&ation

aere ion storage ne
FI $orage mediunin ef EiGal8- Thys médle ithf mpmdtntmm st pargés used taiprevent an

of . EIG 9 i rst Laformation e layer LO . )

Ciomyghss P 1 & obErdieh A gt $bC Ak, MG qBstion only areais

Fl &so Bsediad a\ﬂa'taczfﬂea NIsK gealkl@et tad fllrsn}‘aﬁdé B@bh@@ POadreas 47 LO and

re uction-only a i sk _control data
%ﬂ;gu?étafr&ﬂgedo‘}ﬁx’ﬁr el ebiereen virg eﬁceﬂricgi’ oqurs in the  in-

pr ﬂiﬁﬁﬁdnpﬁo@?@ thediunt 8 FIS. 3ep@Psiniind & ORUI (Rtesd @raddBPC area does

layer L1 includes an OPC area 47 L1 that faces the

fi F@tafﬁegb%r@&tfml’&qaréﬁ Pichisen a gifarent lasief.st and second

buf f quGaQ Sfusttaieh 4 Vglngl(ﬂl%flfﬂe QLB lgﬂe%@QﬁﬁﬂlmﬁﬁorpQBﬁg§ hd@fim of
of the OPC area . The informati on storage nedi um

of FI).@. imgthg §1u@ir1ﬁffé¢@ﬂf01m3<§1ﬁﬂtS?%Qged”ﬂedl'Fp@f FiGj atfrra&mformatlon

th

 oRREER: YRR b bl G PR BBy i
s edlshmelptﬁcbura”otrnaiwnzfolempﬁiigtmnefnlﬂnﬂ digk corol dess ¢ fxgpdoduction-
ab t [ . ar o i Z€ )
cepnara st i o B BB GNAKE % WS Hp Sogugion sgree
[ flatyb’teLl mﬁhﬁm&ﬁn ORCstraw 410 & 1 ned ifavco theFlr@Sepi@damidn Snbyr &rea

of SEATH T <t Pl Bt o L3 A5 Eh S dipobid PRl ks of e

andPCQII‘W &1 eBRhinddréatish slokfe ndieurIBCFEG ERis4iTiférdnt from that of

LS L oL B S, Bk o e

OPechitl BITfLBE L BHERIRTR ddltRY &lcodd Rotcafibesleh BY [ANORAFIER 8. As
of an ad(i acent layer and is used as a data area. [87]

FI dgscrbed apoye.she bk ieriasg may baveayagpuksighsidpacndingypi dhpurpose, use,
thg: @pppecatus of FIG 7 is im plenented. Referring to

FIG 8, the disk drive includes a pickup 10 to serve

as t Hevenwrthe erfpresdiparstorageThedig o KIED § and|Yoare enidp gooepiec or an

D F e O 1l R oY Sch ef MRh RGP Brg e FICS. 8 and
cofitwhetd aarh 283 statth, thd OP@hiredr 't b s waystiaces e fcteirmpmdlrmon only

2. rdln t he PC /F2 recejves
ST i SRR oAt eagpr BRVELY i Gren opC
f r o af hbgtr Krmmtaf&:hﬁman arﬂn ef ayadjammiclaydrraad licwseas a data area.

per f n|t|aI| ation essar.y fo ecor di ng. re. .
P pecitifol Ry Bifihuf &radn e RaR i5h pEGfariior il Fis im.
goplgﬂkhtleﬂ M@fel_eﬁlfgab FIGO8, thadibk afé{fezﬁhbiudﬁs a pigl@ﬁp BBto serve as the

i sk-rel ated jnfor tJnstor in a ad-.i
2 TG oD oot So ingupd Qe e farfer includes
reagcqut 21 ATSYEEL .@RF NAROD4/sdAd3A7 adeba system controller 25, all of
PCT/ KR2004/ 001396 The DSP 22 performs ECC encodi ng on

t hehich oppstipge Begeirdlef & recei ved fromthe PC I/ F 21
by a orﬂgreg)?(ﬁlﬁ StH@iaCQ@ ﬂ%béﬂes aclre&ﬂ&ng%&ﬁhl\éﬁ&j (d3RHRr with data to

and t hen nodul tes CC- encoded ta in

s pexicrorded, hepnhe hostm Sh@vm\/ﬁfhe Systam peiriradler Rzpergarans initialization
' eﬁ@éeé’s?lg/ ok %R)rding. More specifically, the system controller 25 reads out in-

formation necessary for initialization, such as, disk-related information stored in a

lead-in area of a disk, and prepares for recording based on the read-out information.



the DSP 22 into an RF signal. The pickup 10 records
the RF signal received fromthe RF AWP 23 to the disk

W@04/Tw0ser vo 24 recei ves a tsommand necessar yPEDKR2004/001396
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servo control fromthe systemcontroller 25 and
servo-controls the pickup 10. If the disk 30 stores
no reproduci ng speed information, the system

cohbe bSPe2 peEovunithcscedie opthekorbe rerordedwlalat recdivrsl from the PC
n i f

t hfglg g?ﬂ g(gmgmggi%lﬂrhe{:sg)agﬁ}n tocﬂ; %er%%l@eé &ﬁg and%ﬁen%g&lgtes the ECC-

beermgd@b«tatajtnedspecxﬁe@ﬁtaenerr TEheoRH IANJP 28 soiveets the data recewed from

ORI i) BBl TRE SRR U P el gl Hopiped from the

S hRIEMP Do shesdi 3@ Ak sedvb er rd&ivae afcomsind necessary for servo
initial]zatjon necessa r re- prod ctlon

i n?‘lnfrﬁl #@@t Jf‘%ﬁ‘/sfeén EoHS %‘i %50 ndysqEyOLpaY: Mlt?d%ﬁkPBI F)elrf tgﬁsdlSk 30
I eafies Ablregroducii QG iRreRESH thﬁﬁfemaallér%%ﬂmnay the
the di sk 30 and perforns reproductlon at

r epFlgiul] iRy idte élgdreewﬂ%%m@a@ HYoRgation do Pé&"(flftﬁ?tarea of the disk 30
r eRhOHHESh At SPERIWhE %o&%iﬂg% beihp %xecﬁie@l%féls@ ré&!’)ﬂhxﬁ,gcﬂa% been
a |l aser beamonto the disk receives a | aser beam
r efangdetedt by the di sk 30, and outputs an opti cal
si gn
L ec elqj 3@?@‘8 Jl’g?hﬁhg %ECIU@ %lelrest:%it\/%g]agrn 9%9'&‘&% cﬁ*n% WAl from the host
s ufpt shwvmvlilud ased @mtrallerb?éa]enfedm mmnhztatln@l REessagnar re-

r
obltntgﬁﬁ%l i) o%n {lﬁr}gﬁéﬂgﬁ on%sc‘ ?o%glﬁgttenghg & :lbeg? gjiﬂoggrakﬁgﬁ,ds out re-
2 2phemixiidpat e fdrhetion deu:bﬁieé @nadiat dislaB@ andipgrtdrssdeiraduction at a
obt ai ned t hr oygh ECC r.correction.. The servo. 24
¢ oteBrlang HirSd ERSPsibs ) (S g MR LR b ipBnasipn. The
anphclam:m@fajedtsraelaﬁs padry oherths 8isk 80cRBdive a Tas@Weimecflected by the

ntroller 25 and s the picku
10 ISH'EQ OufrEtsan %’ﬁ%§lg&3f 251? gg Q@dﬁf PBHIL %Oﬁgﬁ shgnal
t OrckbiRedBsin the pek§h Mhlo ad RPsigharyBiifpvids ﬁfodﬁﬁﬁe@ﬂﬁtzﬂﬂatamed from

data to an infornmation storage nedi um a ordin

pr G&dHt signi EnthedbTcdingnd STrCr & sgva el sigaal t%"f*Féi from the RF
opfibiRho BRWEFVo2AN Tﬁ@bS@r&%eﬁﬁfdula%ttﬁé RbigaRE dgﬁta'nﬁ Butputs data
recording condition; and disposing the optinmal power

cophtpiopd Byressh EGC @a]oa@cémtl@m diesErvoRd rpepi s i seoyp control signal

° BT KOIRUP M AR By s

PCCb/nlvDDdd mgﬁrv@}oamms Flﬂe pickap 10nTlor PadF e ssndsrdagpereceived from
Eﬂ Stgnot S}mwn)ast two information storage

I ayers eac | nc? ing an optimal power control area

obt aim nreglodmf oqbidingd date tmndmftgmaomd btbragn madien ajsrdingao the

ower contr ol nt .ones of the
i n?TSF%PFSHU%I{ %’Pﬁ’dlélﬂgarfz‘é’lf H%F‘%tad?gﬁ E‘H%P?WT htrol irea for
di bBteinaidt an Gdical Séiﬁrdilfg doneition f Qfdlmipo@fmgsh@brﬁgﬁalI}ﬁd/letléﬁntrol
[ZLT The |nformat|o rage nmedi umof cla Wedl ﬁ
3% R dBpEIt QaFs dh%ln OTAFHOR Sloragedayers wwli %faﬁeakré fuses of the

I NfnesBkibR BotdRmAdRuhayer s are spaced apart from each
other a small distance in a radial direction of the

i nformati on storage
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medi um the distance corresponds to at |east a
tol erance required upon manufacture of the

WO pfosnin@dT on st orage nmedi um {63] The i nf or mat i BET/KR2004/001396

storage nediumof claim?11, further conprising buffer

areas, each having a size corresponding to at | east

the tol erance, are disposed on both sides of each of

the optimal power contro(]aigas [4] The information
storage nediumof claim3, further conprising a

reser vad ixafbﬂaaticmdsjtmglmediionnnﬁnmtsirtgwe buf fer areas

di sposed around .t he ower control a

Ther | nTidF BT bR LG B8 etoREe BT )i G pigd poer control
conpr i geagb@inMaipdptyl rébrdifi@tordiRaonHeRb e 8pemalsbwer control
buffer area interp os(%H et ween adj acent dat a-

r ecor diRE RAHECL PBYS OFRe indergiakap ﬁ@ﬁaggtl%»f%@e RisaPfsh within

cl ai m diffefdht tARIscE ONBAE ifbAtatRnded 8t mediBmagenent area
and a user data area, further conprising a buffer area

bet weehhe MREMREPR SOr3eaMARGaHBAf ClahBa, WherCihuhqidhe optinal power
ar ea. &)Hroﬂ}@as 1Hft19€,r @&b&%ﬁﬁ&ﬁé&? gé }H%&faré:ép'%bé'& art from

wherein a | ength ch of th ffer "areas in
r adi al cadh peher & @mald;ﬂlsmee g mﬂrﬁéﬂlr@ﬁw@tqﬁ rtla’glefmthmtp@ge

in the, eﬁ@ﬁ? ﬁle%%tg’ncte %or}gsgon%to [agieaéqtﬁetﬁieﬁ{n% é@%ﬁrgﬁl upon

st or age rumo ereln nce
obt ai nmdnmfwturc@xﬁmedefmom gtbrage nledast. one f act or

sel ect from roup. i ncl u?l n r |
ot or Tl FaMalpE R Poddh Bt Aftn 3 Bk onlisine igfer aroas.

of a bealhiving aeaeb@hrersgoncamgltdz&pemduhelmﬂenanceanfé disposed on both
eccent rhm ty Pféﬁ[(fg agf or mat | on st orage nedi um of

cl ai m Hdes@Hé& t]é‘?lo%fFB POMSF FIRFOF &€4% oduct i on-onl y

data i $h<din$cﬂﬁﬁ1ﬁdn ktdrapaendiurh D€ clalth Of filthe O nHrRnaddereserved area
layers such that the reproduction only data faces the

opt i metUEEWEP CBB At ﬂl&bugf%%r%% dlé@f@@%ﬁ@ﬂ% theppigag ppwer control
i nf or ngkiONn storage |ayers. WO 2004/112007 17

PCT/ KR2004/ 001396 [10] The information storage nedi um

of cl aiihg DlorgeEpepieragicsredivn of eldim Af irthat Eapriaig adplyrality of

CONt T Ol AGrdde r%earéa%ﬁgﬁg%%ffef‘ TJ%Q %téﬁ??edf%[w&tn%‘l{aﬁ&tt&%a-

repr oduct 1 on- o ormati on storage
medi um[edardmgrdlr@mg a plurality of information storage

| ayer speagh, Lg %)H AP 3 ol Bair? qvﬁ%th&o&)'ﬁ{\ﬁg smgr e(?etf%ct

obt ai ni'ng an optiI mum® recording condition
opt i mamapapeercntcond gl a avee datapranfurdidr eunmiysimec buffer area between

i nfor t|o [ er and the mal power

contr one SRl A SRmeh M EL RN R b AT B PP or mat i on

stor ag@hé my@masdive srepeseiuniof biaim d] Whatant lengdiofisgd of the

of the informati on st.or age . med] m uch that the

opt | maut it e ol RS g of ( u S e s giediom i in the

i nf or mahp®Bf StProgem. ayer and the optinal power

control area
The information storage medium of claim 3, wherein t he tolerance is obtained in
consideration of at least one factor selected from the group including an error in
the determination of a start position of each area, a size of a beam for recording
and reproduction, and eaentricity.
The information storage medium of claim 1, wherein an area storing re-
production-only data is disposed in one of the information storage layers such

that the reproduction only data faces the optimal power control area of one of the

adjacent information storage layers.



of the even nunbered information storage | ayer do not
face each other even when each of the infornmation

wee@wrAas0T ayers has a manuf actauring error. [ 12PCTR&2004/001396
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i nformati on storage nmedi um of claim 11, wherein when

the optimal power <control areas in the adjacent

i nformati on storage | ayers are spaced apart from each

ot her ‘&hamidrinatips s@rage nigiiwm oddiaah 9divhereini dsk-rflatedhimformation
i nfor r

to ar Tissdk ShRGRER SRR h B S5k IR E M RERAN Pn-only
t he i nfma.mati on st orage medl um [13] The i nformation

storage nedium of claim further conpris

i Spockaam e edim, Bl Gie: PR gl fprormation sorage
reser viageraegh igeadinfan iopgmal jsovwe ccrardl @sqabeinigg b op@tum

| east the toler nced’r%n hot h sides of each of the

opt | maleoRBREIORGHER oY ez B e OIME PYNET ARG ek g odd-numbered

stor agﬁféfﬁﬁhblﬂht@fag@|1@leﬁhﬂ<ithefo‘16ﬁhﬁﬁﬁo&&'§6ﬁﬂréila% ia an ad]acent
def ect managenment area and a user data area,

a buf f @fengpgbered infEmadetsiprestesr ar@ﬁlégpaﬁdewhm different radiuses

nmanagegmft 1&6@1@%@(1%&5@% IH@(ﬁﬁm@ﬁilﬁthQﬂ' 8@ oplich@ll poWee control area of
i nf ornmati on storage nmedi um of cl ai m 14, vvherel n a

| engt hthefodd membgefl énformaiipn sieraghlayeraidahe entinedl powier emtrol arca

the i .
106 [ LoNhER A forbY Rolide 1)t BFnbAAAD ofhet den
11, yvhwh@i ech nétlmfinfa)nbatﬁ(ﬁmtorag@htyam dilaaa nragslertvag arem

is di S?ﬁesgﬁom{}mgﬁ‘ stolrr]a(%%t 1CC R %f §la ﬂ%&% ﬁe@ t£98ﬁ1mal power

the op area
i nfor rrmltroharsasonalgfad]aymnnfo[rﬂﬂt]loﬁl' stteragmayenmire grced apart from

t f t
R e R e R P T
st or agmeﬂlanﬁfhet@stﬁmeoﬁéb@onmblaﬂ&hstmqmrane@ Rdguatd ap&ea

of an adj acent Qn stora er. [18] An

i nf or nﬁ‘f‘*‘%??t'érﬁ&f %@‘?Eﬁ’ﬁ St@@ﬂﬁg?egf : a plurality of

i nf or magd Mbrﬁ{a%ﬁlg@rdg@yﬁd&nﬁ € BlaiM ¢ il URitA& @M p@iRink Mposing at
power control area obtai ning an opti num recordi ng

condi t featt canaf ahuldereeasinskg wsgervedire erch ihghing@size corresponding to
2004/ 1&%98&% %ol%’&ﬂé&&?@&ﬂ/ Q21 3P6ch BRI (%ﬁhﬁl p¥& Bhitol areas.

t he Optl mal power control area in one
i nf or mBh¢ wfproxtion sigegeayesiwn o cldim p bsfaherrompeising pelefect

repr Odﬁﬁﬁﬁ%ﬁuﬁleﬁp&lﬁéa ﬁ{(fgu%? ggtg[a%% @#ﬁ%fn eﬁ?tgfer%ea 19 fheluded between

i nf ormati storage | a rmation
st or agée rdeﬂ:pt,mmanﬂfgemeau amal&;d thvh esaidatat dnen.

repr Odeﬁ n? HOX St%;fgg 61]160%1 glgfm tlzﬂav(/]hér&% aqg%l%ﬂak the buffer area

power CON ormati on

medi unminahe I:ddaall Khr&c&mnfaf rt]hehmformanpn B®ragg nhnaiﬂlfrﬁe lis iarntk@snge of 5 to
are d,()c,ooosed at both sides of the optinmal power

controf @t Ba. [21] The information storage medi um of

cl ai m PRs infdrata€ibn st@ﬁe@b nefdidhef blafth @1, wh@&eaia onba@$ a dufeZ&ca and a
corr espondi rance requlred ug?n nanufaﬁture
of th epfﬁrve(? %F?Thgt @ﬁ)s Braga qr@aﬁlwtorag ayer to face the optimal

power control area of an adjacent information storage layer.

The information storage medium of claim 11, wherein an area storing re-
production-only data is disposed in an information storage layer to face the
optimal power control area of an adjacent information storage layer.

An information storage medium, comprising:

a plurality of information storage layers each including an optimal power control

area obtaining an optimum recording condition and an area storing reproduction-



[22] The information storage nedi um of claim 21,
wherein t he tolerance is obtained in consideration

w@¢rooati1doegast one factor selectsed from the gr oupCT/KR2004/001396
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including an error in the determ nation of a start

posi tion of each area, a size of a beamfor recording

and reproduction, and eccentricity. [23] The

i nf or neitly dataswheraigeherepliimah pofwee eritrol 482 imbag efi the information

di sk-r f. ngr r

r epeat %éﬁ%‘%g Pagg%rlgé (Ssleﬁ %fagé’]&leq%[%agl%ﬁoﬁ 08 m ﬁ@} 8f a% a%]acent one
[ 24] Tolahe nffomnmton(storsgedamge medl um of cl ai m 18

further, c buf fer ar .are di sposed at both

1 en TrS BN Hari2e sieu oF £ 1§, RO rtodigioh-only area
t he buiflageraheatetopéinal powaashes ardn. f ront of the

opti ower control area has a. siz or r espondi, n

to anmg]i“? Frgfion S‘Péa}gﬁtl%f‘dh‘?rﬂf’g Fﬁﬁ?ﬁgﬁ%&ﬁ?} QIPKISEE rﬁ’P&S’f areas are

dat a t@ispdaed hesoi giass t thé bpt%hal o) aﬁ«ltfﬂl' Iaie'al ayer
|nforrrat|on storage nediu nprisin

i nf or mhlg @ﬁor&aapﬁg@rqgﬁy@%dl%ﬁéﬁagn Ag \ahéfr?mse?dbcpftth%vffer areas

pover gQNtdiARl ooﬁé%ndm%rﬂg aBoleRAANE hﬁ‘é@ﬁﬂ&td&ﬁf&hﬁé 8Bfhe in-

| ayer adjacent to the first infor mat Ion storage |ayer

conpr i irmatien Yewepmedpi-mal power control area,

wher ei I r

arons. i BEbiSh EReTSERNE of ORIy TF. W RARN HERALERLe is obuined
medi umnabnsydierhmoerPd, at \aelr aicr adtdrescieicted tircgm dle@mqmmcludmg an error

opti ma Bg &&%ﬂl%gﬁi({noéf aasrt%ef?ﬁos‘iit?onl (%Iea&lvaere% %tpsll] O%Q b‘@h%ﬂ“or

the fi or ma
i nfor nnmrdmgsahdqugedtbamranée@eem:m@nt ric with r espect
to eac tion,st

other. [27] The infor ra
e ar o e iniiiiatbf fopenvddig ot b Ferp R i el formation
on | e aCihdelﬁiﬁodﬁfrgI JTE&? ﬁﬂeﬁéﬁea&l@l}l ﬁﬁdrdapﬂ\ﬁlhe ﬁdpfddlﬁﬂlorﬁblﬁylarea
and on si.de of the seco opt ower contro
area. [2%i il UPﬁﬁf&F%&tme&ﬁurngd]é@E e T BMPEFREm 27,
wher ei Bhfﬁﬁt(éi‘ha@faret digpRed Aiotrpgigasor\he SRAd bbaRP&ndkBI arca, and one
PCT/ KR2004/ 001396 define a separation distance in a

r adi al Ofdhe Bﬂfif‘?rc?ﬁeaééh%%hmt“ﬁ]emfﬁ%f) stoptanal pRvgscontrol area has a

cont r odi; a52R s ARideN8 aSRRITiIRAL IR inRRMEF o M dil control data to
ar ea. épg] The [ n ormation storage medi um of claim 28,

wher ei be tehrdedgfdirat i on di stance is in the range of 5

to 100 di um of

claim émlxt/%gre n&ﬁﬁh%%{%%h%rﬁé%%g@gﬁf n?ger than a

t ol er anOsst meomsg@nstdrage laparwbaptising adirstloptiimal pewetcdnol area;
st orage dTEdI um [31] The information storage medi um

of clai'm 29, wherein t he tolerance is obtained based

on at & smstd mfi@nafioa Btoﬁfgb@:lyelr adjdeat tbahe fimt m‘fbnmnonfst(aage layer
start 03|tlono a a, a size of _.a be

> botr (R iRl RS e Bt R M S ang sgeond
i nf or ngtineal pptver ameronBdadids ot ovbdapn 27, further

compri %flenl%:formation storage medium of claim 25, wherein the first and second
optimal power control areas do not overlap even when the first information
storage layer and the second information storage layer are eccentric with respect
to each other.
The information storage medium of claim 25, further comprising:
a buffer area disposed on each side of the first optimal power control area and on
each side of the second optimal power control area.

The information storage medium of claim 27, wherein each of the buffer areas



a first reserved area di sposed on one side of the
first optimal power control area; and a second

WO e®en a7 ar ea di sposed on on® side of the secPCKR2004/001396
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[33]

[34]

[35]

[36]
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opti mal power control area, wherein the first

reserved area is aligned with the second opti mal power
control area and the second reserved area is aligned

Wit h tdﬁinhiarsspar@tmri dﬁaﬂanmwradi@bditmdbn betwaenterdintetienal power
I's no &%&‘5 A&ﬁ& &)}Q@S uﬁ@ep err%ént fh,Qpmat i on

st or age ese ormalon st orage

| ayer. TIlfSRlIOl’ﬂﬂ'ﬂlﬁO]l atfomgﬂum(hum st olnag 88 nelkreim thd sephatiom distance is
32, V\,her in the ?g F(Z(L areas and the first and second

reser v8d %Faélggog 8F than the first and second

opt i MaThe pdoveTation Blorle r@ddaﬁﬁ of [:1341]1 28 hehdreihah¢riff@rnreas are larger

st orage nedi.um of claim 25, t her I Sin buf f er

ar eas @?&66@8@“6%“&%3@* ém(ﬁ‘f‘“ BrIgg ?Ef:? ‘h‘gﬂ St‘ff&g\‘?el‘“edlum
cont r oTh@m@&nAlen draglMediAof ehirh he, &@&@ﬁd heRélem@te is obtained
power control area. [35] The infor mat i on st or age

nedi unbased en af lgpss ene plian ¢fEqr 1B Mipgleternyigptioy of @rsw position of each
reservgd, arga ¢ a%gl%qgr RidoAiHe a%ﬂqur@ﬁucha £ dnti'e&lentricity.

opti mal power control area; and a second reserved

area ditgppinsgaden gawmes rrrd:éu@m of ¢laing 2 &dRdha sEMARESIngower

contr 041 irsf e%@rve %'1 fdr{e%tlder AR Mﬁ?o&ftﬁﬁ 6Power control area;
overl aps t e secon power contro ared and

the sewwhd reserved ar ea overl aps the first optinal

power [ f tar

medi umg ge;zlt)ﬁ(flles& %Eare%\ﬁ%}goseﬁ%tn orﬁ (s’ glrthegsreéoélg 2951 Hower control
first and vdecdndha @sercyadedareas eangeed oith diie dehanl dpienal power

first an econd tima 0 cont.r ol

The. | rFBPREE FORTeS BB stR Bt Tt 661 G Phimal power
t he bufohetl ateasciiterd 8hgewentro@nbaweed @editénformation storage
necess rg/ fg rranuf(f#g#rl ng t he i forrratl on storage

medi unfdyeraagytheriggo fat! Ibﬁogatgg 4GE nedi um of claim

37, Whek@inforinalien ke agurh Sf SR BN &ehcYkh Q0 el 2RAJ and the
20 PCT/ KR2004/ 001396 ~ based on at |east one of an

error st bscardaesarvisk arens a5¢ loagek than thedystiand seepd epidinal
area, fowdrzBn@il afedeam for recording and reproduction,

and eccentricity. [39] The information storage nedi um
of cl ai’hs BEormatien sioragemecdivm of claind 28.dbgher compsisinged

ar eas ﬁﬁf?erta}%ag 91sg§seeldq{n e@ﬁiet ‘ﬂ?éaflﬁfﬁg %{m‘ﬁl E)@wei &)Qllroir!ﬁ@a and on

i nformati on stor I um of rth
conpr i siawyde & the sfsbnd ejpiimoal powicospnaobaredi s posed

ad] ac efltle m?orma?lobutfofr egre n(l)er(]iutlmh %f glra]um %4 df%rt er oorn i Ig'r st
opt i mal “power area; anga decond r8produet i on

area di §po s@drvadijaaaaelmpotfml dnhenelyidef @nthofirst bgtirnaeposied eontrol area;
of the econd optimal power control area, wherein the
first #¥production area overlaps the second opti nal

power g gdtbiidics@ledardi dishbed AN dide @ (HetidaindaptiaiatBower control

over| agrga, wherein the first reserved area overlaps the second optimal power control
area and the second reserved area overlaps the first optimal power control area.
The information storage medium of claim 35, wherein the buffer areas and the
first and second reserved areas are longer than the first and second optimal
power control areas.

The information storage medium of claim 35, wherein the buffer areas are larger

than a tolerance necessary for manufacturing the information storage medium.

The information storage medium of claim 37, wherein t he tolerance is obtained



the first optimal power control area. [41] The
i nformati on storage nmedi um of cl aim40, wherein the

W peosgti120T second re- product2oon-only areas arBCT/ERQE#/001396
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than the first and second optinmal power control

areas, respectively. [42] The information storage

medi um of claim 40, wherein the first reproduction

area basdd phet lsast onelof aperoetus theotetamezatioompisket position of each
di sk-r ted J oy t .1 ol 43]
The i rEsiation ‘S Ao hern e PRt R dEh Rk’
conpri 'E1er1gfor1aatﬁanr gorape otednnm ofnclaine?d, wispos € flrst avdesacond
the first [e roduct i on ea anﬁl %‘%ﬁ buffer on the one
si de olfes‘?rﬁ% et ]F?Fﬁa ¥ A6 area; and a
secondThy @if@aiation s@Fse ntidsnn e dlabﬁBmﬁanhéﬁten@ﬁemgd
reprod%g‘tlon q[ea and the uffer of t e one

{he. ot DB Har BEMRbRsA B Rl DRHEr ) e Re Side of the

first flﬁ[@ﬁtﬁﬁﬂllﬁﬁ/eﬂmol gredd dngned with the second
protection area. [44] The information storage ned

of cl at pRoa! reprslbeian areredippqsed acamné@é%auff%mtta%weoﬂde of the

areas {60 QS pbQEr ®nlrEPLreHWHRGn AR reﬁl%ﬁﬁftféoh Reea overlaps
apparatus to transit between layers in the radi al

di r ect these@nd paémphifyrargentin aspanade seeanidurproflupsipn area overlaps
mul ti 'ﬁ’l)é‘ffrst'o%ﬁ p@w&%ﬁt}&r 228e nmedium conprising: a

plurality of tion storage | ayers nunbered
conse cliha mécbrmaeau htorago mfmdutgn of clamm 6Pt Wikarbinglengrst and second re-

contro rgg'%?iﬁtd%? gés aré %(%Q]Sa{nqﬁtl: PR s %813&6 é@ln&arl?()\e&%? control

of th tlonsorae

al i gnedews, tdspeisplgct to each ot her, and the opti nal
power nIroI reas of the even-nunpered in: formation.

BT or agb iaj@maRi Anbe shedfinff Pl Tl et fétely T iRl Sppfltion area

and ar gndotié sébnd Adpr@ludisit arvd sonprize daRtrelRId ip@Ation and disk
control areas of the odd-nunbered information storage
| ayer s©f18643%he i nf or mati on storage nedi um of claim

45, wWheReinforhiadioR Blotdbemdaane bf 6t 60/ fulErrZ8Rptidihg 007
21 PCT/ KR2004/ 001396 areas of the odd- nunber ed

i nf or nfirshAraecHirn geca dispesad RatveqnHBe fijs feniodtsieraren And the buffer

for mat br?ﬂle%tng %ﬁ%f kS SopiPhdl %w&\’&h{répar@av &Rgwhen the
odd- nunbered in- formation storage |ayers and the

even- nudseirdprofasfion pge ﬂ@pow&ea’g@nlthgw%ﬁeerodwtwn area and the

MBXi rmg;&fyer%? BRMe!sfe etk Lo Ak Ipsas gﬁb%ea w‘h%lem the first

The i nfornation storage ne erein
recor dpmg:cpom pt@a u%/al@‘ned Mid thm$fmrrchpmt¢nt1@t acage nedi um

Is pr e’Yﬁ o ?ormaﬁgrrln st%?alt%?:g? %elgm gc a1rn wherle nf% URNY aI%(P seoxi)nd

an optinma process |n ‘one” 0
power pmtmtwm) hreasr foas pafhstbea aeghelduting endor neufrdnmgmppzﬁmtus to

oL 20 AR AR e SRSE b S 87 .
ot her . A multilayer information storage medium, comprising:
a plurality of information storage layers numbered conseautively each
comprising an optimal power control area, wherein the optimal power control
areas of the odd-numbered information storage layers are aligned with respect to
each other, and the optimal power control areas of the even-numbered in-
formation storage layers are aligned with respect to each other and are out of
alignment with the optimal power control areas of the odd-numbered information
storage layers.

The information storage medium of claim 45, wherein the optimal power control



[48] An apparatus for recording data on an information
storage nediumincluding a plurality of information

wee@rHAs0T ayers each having an optimal power CBREE/K&R004/001396

[47]
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[49]

[50]

[51]

area , conprising: a witer which wites data to the

i nformati on storage nmedium and a controller which

controls the witer so that the optinmal power control

ar eas amas @dh@@@hnumh@sd offomnhegion nfosageeley s alsi be ggen-numbered in-

layersy, ?Irngtu% gay@flstéﬁ ot grt%%% antl wher‘rfl e t us u%be%he in-

i nformation s

r ecor dfongatiat aoxage tayersrahd rtlnmdweomustber@dgefoumdummtorfage layers are

cl aim 48 wher e en th n% power contr ol

areas PA* ?T}?élyé’&jegklgﬁ’{ ’i’ﬁs%erc ONEL orage | ayers are

spac edTprﬂlfdrnfanOﬁTEt@mgb neddien oaclanﬂ ub, \dhe&élarmeodrmng property of
ection of the I nformation sto

di al
[he 3 e o i el Sproshon o bik diveeted By an

requi r pEubRebf AR BYfiAGT veer%n&d] rchtfsQﬁ@ﬁ&bpihe%bﬁﬁl@gﬁ)wer
medium [50] A netho recor q%‘Qdata to an

i nf or n@prreharg%saf%@%awahﬁr% lﬂf%ﬁl ngtorage fayars #8fl {§e optimal

i nfor nﬁé\bé}%ﬁhﬁra?eg@ of X Nen ﬁﬁ&her’%@‘fﬁfﬁﬂnﬁfbn%@drhg@llayers upon the
power control area , conprising: recording data in the

opt i maPthgfower control area for obtaining an opti cal

recor d{AH ngaggﬂlk %rqgoor(ﬂh% BAS AN t[ﬁ&é&dln% : %’H%tﬂlg{l)lrlllm including a

contro n adj acent ones o

st or aglelutadnyﬁoiémﬁmrmatlm sliofafge laynts qagidhargesarodptivha power control area
i nfor rra&)l %Q st,orage medium [51] A nethod of

recor di ng to an information storage nedi um of

claim 5@/r1tam/w1m}e¢vrite\$\kiena td ﬁ& ioforinatdn gomee nediunt;and

areas in cen tIO t.or age ers

oo MtDficAThA Elnol DhRLTRY s R At pB¥ B g6 arcas in
r adi al adjice@CdneoBf Bk infohtationf mxﬁgé 1aQéxs at@dlqgﬁedre/@thmrﬂlfferent

t he di stance Cﬁ%H’E onds to at eéieast a tol erance

requi r BEUEELH ¢ UGPSR R HS or mat i on st or age

medi UN\n apparatus for recording data on an information storage medium of claim 48 ,
wherein when the optimal power control areas in the adjacent information
storage layers are spaced apart from each other a small distance in a radial
direction of the information storage medium, the distance corresponds to at least
a tolerance required upon manufacture of the information storage medium.

A method of recording data to an information storage medium including a
plurality of information storage layers each having an optimal power control area
, comprising:

recording data in the optimal power control area for obtaining an optical
recording condition;

disposing the optimal power control areas in adjacent ones of the information
storage layers within different radiuses of the information storage medium.

A method of recording data to an information storage medium of claim 50, w
herein when the optimal power control areas in the adjacent information storage
layers are spaced apart from each other a small distance in a radial direction of
the information storage medium, the distance corresponds to at least a tolerance

required upon manufacture of the information storage medium.



