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Technical Solution
The present invention provides a method and apparatus to record/reproduce data on
a recordable information storage medium having a plurality of recording layers after
performing optimum power control (OPC) and an information storage medium to
which data is written by the method.
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In another embodiment of the present invention, a recordable information storage
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L2 (itpf e ENde16m8 87 ghPT i |6t [B9R0iZat (0GRS |1 A%] tekdr@ifg L1

asy try, and| refll ectivity. VWen|ldata is witten in
the reverse order, the second recording layer L2

)
%&1<Fén9ﬁbhheﬁﬁ)lyﬁ th@hgs? ﬂ%? gffag& Eﬁaaﬁl%ﬁsr AIflobCHe same

OWS recor ucl n
c h‘aafla%&cé ditter, 1341 rasguimetdy ehysr- ) dlafl aeﬂe§twy tRadly, regardless of the

r e&@éﬂh%tﬁ@%ﬁ%@ﬁ&twlﬁfeﬁhé— 8&%@%0@@@9& I%F%Iﬂlﬂfs%ﬁrymg char-
iffer

P etSriniy OB e b B EoSingtabieh ol R o phphifie B Wil se.

r eqamdalhyg fromahe firsy adcoaling laypale  toctht agcond revosditghyer L2, the

in

de{egg)ﬁn@%eg e%t’lgg%q“%f &?ﬁ%s;mnlgg%%le%%lﬁ?\ée{rﬁ[?@scﬁ gter asymmetry, and

powélnecth\ngh enfslata ia wiigtepral thegearse eider, the sg@ﬂnﬁae@rdmg layer L2

Coﬁif&@é ek 180 vatibtidrs if @&%Sc‘hﬁfa)éteh@ud%eff ormthe test at
a h| gégomer [ 36] Table [37] Recording state

Fi r st ?Wgeq%%g/r%mﬁucg&féﬁaacmg?Sdﬁ??g%wre&;ﬂétﬁr {4t ys written
Regaeclirdigg poats thitiakd €20% 3hd 180Dy Me iRehbl polidri Biiring OPC, a test

RN TEERE A
0. pHLerh@1 8% mrarudamsintelthe nfpAR0ion sReegr medigmlance used for a pre-

Re i. . af teel '
A R e R S g e

i sd'ee\/fpdeﬁﬂcef%mnmaﬁl@, i is pgecssart q@@effprrgﬁherté@@ﬁ dihfgdper power.

| ayerrabie £xhi bits al nost the sane

recordi ng/ reproduci ng characteristics even at higher

recording powers, the second recording layer L2

suf fers—from-si mnl ficant—variations—inreflecti ty’

asyRemetdny 5talaJF1|d;t repardinodrveihen (fatmd rssoriing ltteein2) Fecording state

ﬁique”,“ al Tylgn g headbd SEeRNHinSERRNdalGCOr Bing |l ayers

anad
Recording L1 Recording L2 after
El;tetr1 ;%%Egdlng 22% (0258|0097 [16.3% [9.3% |D.250|0.052 18.8% recarding L1
Recording L1 Recording L2 after
ft ding [3.2% (0272|0096 |16.4% |9.8% [0.261|0.060 15.1% .
Eze(q g%cﬂ;?o; ing o o " " recording L1

As is evident from Table 2, while the first recording layer L1 exhibits almost the same
recording/reproducing characteristics even at higher recording powers, the second
recording layer L2 suffers from significant variations in reflectivity, asymmetry, and

jitter when data is written sequentially on the first and second recording layers L1 and
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al nost constant. [38] As nay be seen in Tables 1 and 2
above, the first recording layer L1 is little

af f.ecaecbiyyaréd wak a¢cdidiflg SEOMEAREpOVcrathe §iRef ThcitgdsdOb reflectivity

t he second.recordin | ayer L2 Is
o G R ey SRR B0 e same. 1n particul ar,
vvh en Akanhay bssasniit Telles e andqﬂl abdvicatheytirstre¢drdingilaystr Langlittle
S e&f?&ge(f lg%) egbll?lﬂl%%}i loil'a ?%(ragdr-[ng% P6 i&f @g&%?éjthe second recording

recor ers
va}aiygt%ﬁsslg 1qanBy ﬂﬁ@@@(ﬂbhéﬁrswﬁo@mrwlaéhwhmdata is written se-

t eﬁl‘leﬁlhhl@ﬁ on MGtk sBédndecdrEiny |lztyefsr OMidd BASHE §dc8MERcording

n dep ndi n ther recor di n
be H’?%@%L&EE %P‘&f %n&x%raa@as B‘rt & FeREREEs r%jblF’Elgoﬂ‘araC‘
of teasudseswdvamgub@memlt frow ttahemnBahéd Gacaay eh:hmge,aiepheimg on
eff Eg&ler a re or %hn el?eglrrndl &s%’ [} 4 [recg%qglc\(%?un &T of a
egr 0 g ong lﬁ at

necessary r tes nder e con
cargserding lgmrf L@‘a mtanstartiantd redeces theraftot ofi the tﬁcemmgipweng
char gt Rkl £ 5 nezg&gér% t? Ipellff)rn{ Q?ers?uﬂ(ﬁr - coﬁ&ﬁ@hg #haeuse

chang I n the recor (? r od UCIng characteristics
untienifigaf vagainngiin Frsor I@g/reipgodﬁé@g@ practegstics nthat fe if there is in-

acﬁgﬁ@t@uQﬁﬁﬂgmmrreqe@c;rdinrgge@@mﬁngf\tﬁa!amnsaes/uﬁiﬁe@mﬁ&ondmons it

t est or determnin i f
t n PSR o Fi T e R At iR piagiogy Special est
accxmdmcmg foradctdmminieg dredamg. Howdvdrj i i, rea)rtlmgtremeétmtsng @harac-

\k/)gtrelpg fics? ﬁag?egccH{lﬁrgJ %’ﬁgé)g% Idlﬁg;‘fonhﬂﬂ)%ls a%%%eé&s%' :P%ﬂfgltmed under

opedndiifFAns died calisa gigpdigant vAria0pnsTiA ks clwh@tﬁratlc%t@tdetﬁé@me the

[ soﬁ[ﬂlﬁﬁl@gcohgn% bggert he opti num recordi ng power,
general ly, has been witten on at |east a

por t i .Gis-orhea %té%t&ﬁamﬁ@emggﬁéﬁo {iRf SRsgPPtiRpte Fecpriing pyer, generally,
bed pasises writdhlonReiqktrd pgtidofl focordingdlaydrnhufRivhah the test
stpra e nmedium D includes a first recording |ayer L1
an PAEHd a pi ckup 50 to record data is di sposed
bel O\Rdfd:reng it BXG.r2e e rrdomgptioh atoeagelricdiBafld melwles e $irst recording
be r

ﬁg&ﬂdﬁl in{dr 1?9 a8l %%égkgg% tf) 9%6%(% o% %rhégﬂggecgﬁeq&g ‘{jhe flI‘St 1%ecord1ng
t hiayes Ik Befere @rt@ﬁt heam ayisiadiatedip peigin ARCn tﬁﬁ éeCOpé gqeording
beppeEs 98- is fdtotddt on@doRioidt tAe TRY rd8rdi@c Ry &ed] ihfoudR which the
area corres onI[cri‘E%totracks conta ed in the bea am K
i r e camaRys HBISCses fatg may by TR %(}‘@ran@iea eaEpPonding to tracks
Ret@naiheintthe bdah lrﬂadldtdftiaomthﬁiﬁest refordingdd¢sr EONt ai ned i n
t he @ e ng.1 r.Lrradiat .
by t e?ef%mg fé%qul ghe nlu\%gorf]:r BF &%kg C 19%1}]1%% % t:he [pﬂ%on?of %}ge first
| . rec@rderg [yer-iiradia®d |bfy the teﬁtb)eaMe giyesby &quatit denot e
the thickness of a space |layer 15 between the first

and second information storage |layers L1 and L2 and a
track pitch, respectively. [44] \Were nis a

S

r ef HattiVeendex of the infornation storage medi um and
NA is a nunerical aperture of the objective |ens 10,

US{Rretdl Cardet bl R A e BRPERSSHON PHCERSEM Pbotween the first and second

information storage layers L1 and L2 and a track pitch, respectively.

Where n is a refractive index of the information storage medium and NA is a
numerical aperture of the objective lens 10, using the relational expression NA=nsin 0,
Equation (1) is summarized as:
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PCT/ KR2005/ 000587 8 | ayer L1. Before a test beamis
wono@dsadsed to perform OPC on the second recor BCIEKR2005/000587

| ayer L2, data is recorded on a portion of the first

recording layer L1 through which the test beam

passes. In this case, data nay be recorded in an area

corresponding to tracks confai ned in the beam

irradiated on the first recording layer L1. Referring

layel P1 F'é%foﬂe t%@t HoRels fhalk lfo°‘ %PfBH‘W 59@3 tﬁw%es cond recording

t Irst  recoral |rra I a
'aye'p e data s 0@.%911'99 oF gt’%ﬁ quimglxleafsreu gprough which the
test Deawkpasses, tratli® cake,Rdata. hay bshesoer&ed amdnT Brete cotresponding to

tracks@ntdin&dk e Héfanf"m%ﬂﬁﬁ@d bR fl@ret%rﬂﬁ‘ﬂ Naydiq 1.1 st

SR i G800 et A, e o 20BB% & v e

recowdrmgebayolflrltadtate%bmthmte'sbhe@ms giyen iydEquationd 1NA i s a
nunmeri cal aperture of the objective lens 10, using the
rel ati onal expression NA=nsin6é , Equation (1) is

sumari zed as ; s 1( yf . A Nunber of
Nurmtpeicisl racke f% ﬁl’% g written on an area of the

first recordi ayer correspondi ng, t o)t he nunber
of tracks defined by Equatlon (2) before irradiating a

wher%h@ aR@ é?{ot%:f'%@%ggsé a §§§%E§jgrb%lt\&geh ?@f)re}t%nd second
inforgatipp §F9€§9% Bes nkand k aﬂﬁ@ frack P'B@ar’i?ﬁ‘%ecﬂté@ut 112. In
t Whess e isfa aefiMivBGWiek iof ¢he anformation istordgepoedidm and NA is a

num éi"é({)@rtﬁté éﬁth”e‘”&@%ﬁfg@%n% Meﬁ&tﬁg‘ﬂhﬁ%lﬁtioﬁal lptéegéion NA=nsino® ,

E 21 first (g I ng e secon cord
quqtlgg 1) ISRYMMENiZRAAS consistency with the DVD- ROV

drive, the recordable information storage nedium may

be designed to allow data to be witten fromthe first

record| ng I t o1, Mab econd recording | ayer L2.
?ﬁ@&a’{lﬁ rlec%rﬁllr produce data according to

Num, W i nvention rmg apply when
the p|ckup is located above the second -r-d€ rdi ng

| ayer L2. In this case, data is first recorded on the
Datasmayrtze meittendomanl argarofLibe fef esmrdiper fagemingecdEsgamding to the

numMB&CHT t@éé&& @éﬁr{eeeoyf Eﬁﬁétlcfrle MO | i’ i Lo tgﬁt Bedm for OPC onto

tion o econ

st
the SPS%CF Eﬁﬁ?&fﬁpg&éﬁe ﬁg through which a test beam passes.
FWheker §brtano =44 . 266md @ndehP+He74ppl the numbeotdi tracks contained in
the t&ARRSH B docaekipat h (OTP) and SUBSTI TUTE SHEET ( RULE

2@1 tRe c\égezoqoaS /[%B’-@%ﬁ\/l PO%I\'I/GKEZ&(():ELIIPOCI)SO 5d’flgs?;:)osed below a first recording

layer and data is written from the first recording layer to the second recording layer. To
maintain consistency with the DVD-ROM drive, the recordable information storage
medium may be designed to allow data to be written from the first recording layer L1 to
the second recording layer L2.

The same method to record/reproduce data according to an embodiment of the
present invention may apply when the pickup is located above the second recording
layer L2. In this case, data is first recorded on the second recording layer L2. Before
performing OPC for recording on the first recording layer L1, data is recorded on at least
a portion of the second recording layer L2 through which a test beam passes.

Furthermore, the method may be applied to both opposite track path (OTP) and

SUBSTITUTE SHEET (RULE 26)
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[59]
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recorded together. The control information may be
recorded on either or both of the Iead-in and
| ead-WHén tEhE: %ﬁﬁerﬁﬁ) oBihd ty3ie. of[tﬁe@rﬂnfdﬁﬁaﬁbﬂ adcovdhy medium changes

f b t fi
Pl Bt it e SRR et g baca Rt i e
di fecerdedtogshmc d hervontnel iofoninnadn whay he ravnsdedlon eithér g both of the
Caﬁgdd\%‘dd Cad. Bﬁt ﬁg&é%edtnﬁ?ol nformati on about the first
In

recor er 1s recor along with i nformation
repr é’sltematwg Y EyeFing oKy 4, asmmetm@fwnw@pn pbew fustragd second
| aﬁé@{)rdlﬂgmﬁyeréléé/dﬁrfﬁﬁ}r be fe@&@édlrﬁﬁ 'a‘@l[ff&@tﬁ%ﬁﬁd&' iR%hd &Atrol data zone. In

ond re er 1 s recorded
TaL |V@er t@‘io gsé/%ﬁ?qyrﬂ&?‘tfﬂ‘é‘ﬂ%g‘b%ai}ee@fg?r&F?fgmlgalﬁw is recorded
Thaodg skthrigfoahatbn epresdnting daycraymbérei.¢.eteofdededondinféayer, the

I ay Fn\;l\gé{ 1&(09% Poﬁ I&?nc];rlntrl% 51_1? é? oéi(f‘ I(}nrsle E1d 1 orde along with

erring secon
r emrﬁtvrmangn Irepyescstingddindedond recopding iayet. he |dr$(lxlrgld@dfmﬁognatlon may

a”ﬁe 1%%8191@@ if4Re s%@ %y b3 teth tﬂ@ @'uét Ind I§ecoﬁd E@c@hﬁﬂg 3 rsOf

first recordi n ayer

per f droherang o RSt Xy 3%%@ S%f@ﬁéﬁqoghgg }aeyeliS&rQasz%l reggpectively

t hﬁifcﬁﬁ@ Gingl ah@ 6ot OPd a¥ey1.0-23 @ﬁu Muz? EA@E’g;ﬁh ta r11b of the flrst
ertorne . r.ou e

Pt eday ) afort R R T s erib B aiis ML BRCd OPgsit h Peeion 224

21af e sqoaé decodding iy byl beh evidh@PC égparfor@2d Waéma beam is incident
eI Y e B B ST Mtk SRILLRRA R%SEgio b1 R Bsed

op@l@@aﬂwéoetqvethﬁ gefliom22abeforfe petfheming rQRC pe &@rssi:mgi mqgrémg layer

LG gubjected to OPC may be allocated for a reserved
area. For recordl ng onto the region 2la of the first

r ecorifs&Pn 2Pt ReFcARbisgrraing larerd- lylispasedopnssiie trefpgion 21b of
OPGeaitstirborsiag endr Le t’s‘ﬂﬁ]&t&gtd @ye fmdﬂbeﬂﬂl@ﬁﬁéd fo& a reserved area. For

di
Pt ool o SEGT 24O e sy B PRB S eE kD et whigh a beam 10
pr miﬁfnm@HC wanhesccomhreaopliredey@rini pussksy @ piccavonting precess may be

fi ?é{"oﬁggﬁgh?%rbb?%tﬁ{ntdﬁq’fﬁ% 8&%&9 {r[ S ; rg%(g@e(ﬁﬁl #g@&efmed manner

r e%a @rngterrayléﬂ segiqy @mae finst recopshing ayer L0 prigrdp uerording of user
anghtgecond OPC areas LO-23 and L1-23. Wile a region

21'a of the first _recordin er ..LO wher
per f SYSHEENE L E@i%ﬁ Sﬁﬁ%&ng FF%%H @ rqcRrline layers L!rﬁfaélfigricrﬁspes?”ely
t hiacluide $irst @RCsaoad ARE 2&3as [20-2@ gncbnl% Whott atrbgios @¢'ard the first

" eCL O 10, YT whhe MY € (ORGnd 1s BELLQLIIREL 8 1 RF B Gfhtorence

r Clrcu
L1o2B¢ fif §IPCNrem LE- Z@eamgl@ Eihl@ pﬂ@n tseqomd aerphding @yﬁ‘r E§where OPC

r e& ebRfed @X&ratédgn tHé‘B@tef é&rdﬁ"nﬁ&%ﬁ@e’ gesle S&Bn@ OPROArER L1-23.

dlspose direct | ow the region_ 22'b before
per f OV §thybeamisdhcieleis thrge&lbﬁle fF%é%‘iQﬂ‘ihﬁ% 13y5y BP, dafa ispsgpcorded
A 61eg ko’ 2l 'ladfaf)osfeh alraagamow B0 gion 22Ibdeedre lpdrforming OPC on the
%Jo%(fd olllc()jl e region 21'a of the first
6P 17G° g@ggl?yefé]subj ected to OPC may be a reserved
ar ea.A ﬂ'dgmrsﬂmeof thesaodd ngondchapersiol dinyosagpppposito theregion 21'a of

OUEh% rf}r@ré&o‘f{iﬁﬁg 1583F Eo %Ilbngd %P&W ?%%O:%Ee%@‘%gﬁea %@'S%‘e

nner CIFCU eren rrlngt
FI @00161A1g Iaecﬁf@nh@bmmo aprdy fmﬂlmoa}eccﬁ@rmf@mﬂhe plihe irforigation storage

| ay@fiubasdell & the inner circumference.

Referring to FIG. 6A, a method to perform OPC for each recording layer in an in-
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| ower nost recording | ayer upward when the in-
formation storage nediumis inserted into a drive, and
r eﬁ@mdu@gstuﬁgé niédivan BaVikd@ pRa@dlRy of ﬁ@@ﬂ’dﬂigﬂgyé@y@ﬂudes performing

ted to OPC b f
R R T R SRR IR e
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|nser e drlve sequen recor
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cont 1 nuousl Yy recordi ng ata wt out ] nt er up tio
Refash reeding layets This meihod dpssrnet fruiTe aénem%rydar §Rff%rr41\¢é§ ad-
t OvdrRfRbEY ﬁl%h@mtﬁlelyd@&@d@g/datafmqmut hfeerhrﬁtl@h mat i on

;tr g; erﬁ?lgl/cgﬁi(? (%2 g]i(l: %]agd 1% %{b&sj{%wg to rgcor reproguce data on/
r efromcdhe oforepitiod Yoirapg rse@nmID mconchsgmarﬁ@nbcﬁlmdem of the present

Hlltvérg an 1[101%(2%&%51?)&3%6?%i{éétog%kléléerﬁr%ih%g@ sgégxﬁ{)‘l%gessor 60, an(‘i a
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splltter 54 that changes propagati on pat’h of

i nearaléq%tbeareeaah%arra%ﬂiméh X% B]aéelﬁn&%s ihe REOPEBAtioRRatl %fcqalslégldent

t hﬁealﬂﬁ f&mi RASBjcogvd 1BAOTDMat ﬂdb6u§é§ﬂfél ?gf:?i ﬂa%ﬁﬁg gﬁiéughﬂh@ beam splitter
|n i on .stora i um D. e beam
8@10 &6%%%%%%%81‘%&1‘ Eﬂ storage nediumD is

r ef | ddcddayefidoted fomathasiplortiagon Sidragn dnddsum bcis deivctedrby the

th -

ﬁeaﬁ%ﬂ‘i”%@ﬁ jddonof éheﬁg?%ﬂ%"&%%;; oEsagpadm phey
| Slodeigient S bemoreasived be (e RitodoeFignar Hpgprapried into an clectrical
0 pﬁgﬁdﬂ:j %ﬁ'op@ﬂaf@ﬁ'dl"cn@tﬁt Gy anpéﬁtﬁthfttas %Sifaora:aﬁ‘ﬁ |s1?n§lltﬂi‘ou%h channel
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channe
ggﬁ@ & %IP'?SP‘ §18 t@?lb%% lgfﬁ % S %’ﬁ c 3[118?11] fore
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Eg%/elc? e}eggrn ]ﬁyeer?fg 6n§ 2?1?&1? rgg&t%&[eg |7? %erfg%":f a teLt onra %st area in
i nthenmfermatfqmrmgmmeémmlag@ detedigenito Qp@ndmtt eacmdrmg pdveer. To

O dHMN i€ @ﬁ{cﬁbﬁ‘ %{f&?%&dlﬂ?d tQBH hHfeMrsd Ilabérdfn%rl&:}e'r P the controller
after recordi ng data on i yer L1

1 rst recor | ng.l‘
t héD despgts mhpfélfsr dapphaschicen maitigH ORI of the Sbéf‘éﬁfdmg Iayer L1

wr irfagiﬁllfed]? aate@maahpdhrmfg a‘h"(ﬁ’@ kdssfor E}%Cs@é&id%cdraﬁl@ﬂa}el L2 and
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et Bty B aRHpA gD Fairen st 1Coht POFon oh B e goe lver LI
t othr@ghrwhidathe test bedm pesast baforeqretfooningfthd test. f i r st
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Controller 70 allows™a recording beam to be 1rrad1ated from the pickup 50 at normal
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obtai ned during the test, so that data can be recorded
OnNpéWi& dbidi f¥diring ThSteol ﬁgﬁhat daeglcanbdIctsdedort R information storage
reco(ﬁdl n@ bxealrﬂé f 1%d ot% roduce the thus recorded

datP§1 Y b&Ser &t 1968 %98 t he i nformati on storage

medi Um I@plp)dsefeﬁie thhs oegpindddniata bjbeairvigeckainsord Gheaintbrinagon storage
beﬁl@i g)tagsres g#ou@ﬁﬂe ggjecﬁ\psclls&e% arf%ﬂh& B@ah %lgter 54, and is

photo etector am i nput to t E ctor

57incilenthamthe phptodetedar $hilbe é?ﬁaréllw k2 dalphgiogeiastoby’ istben

op&srAth@Nko & &6&tkitalREnansl G lopbiatiaal dciRF58 DA\ Rput as an RF

[ 67% A drive accordi ng to anot her enbodi nent of the

pr%l @it invention may i nclude OPC information on an

| nf OrAvativoccstdimp@eanted ﬁﬁbo&ﬁfenﬁ)f&h@b@serﬁ rereiRén imay include
R P GE R Al SR ol Sy AR, I OFC -

pofarinamorofmay hentamflofomaamcamrsamfé@e ot QP dhe tsughether data has

Whi, & 1BcP&&@Bn @ﬁ?ﬁgﬁ oflHe| 1ﬁ‘1%r1%§)n ST&% éjﬁl'eéﬁ%nm}’dugg wii@a beam

i nfor matl on nates a need ecor on an

ar BASesrduring QPrﬁ drheelrive haeing ﬁ%@nﬁ%@ﬂu% ¢IHPBalgh aRFLe Rerecord

beadr pRSS @fea ofl Uid iRGrkGon §t6@ke Aeaiunk Srolgh WL a beam passes
n‘%;odl n§F¢ the drive having the OPC i nformati on does

not"tquire data to be recorded on an adjacent

r ec oflthang, inalisrendiodiniet,ithd drivahavar tht QFiYaferadtiomdoes not require

5 ?0 1%C 84 glfl Q(%age% fecBiuid R érrgf% BAeidh 9{0?3%% medium
o it

i nbefowéﬂl?@rRequayng d@ta @a;@l@ mﬁtralah@m etptﬂgn gnediume frrtPC, even in a
I egGEN A LBRC iXORRHE nfa) if@ERe H@t‘é%é&(ﬁg% uh@%ﬂ&ﬂﬁe an OPC

by pravi di n(t; predeterm ned i nformation w drive
ha¥FhgueioEahccerdiigat i on, recording data on an

adJ aCIFmE Hy%ﬁ@ffldlﬂggpréc&ﬁ@ﬁnﬁdﬂrmﬁﬁﬁaﬂi@n withaGeiss dhying OPCh in-
rer ore t he re ter I Nk Or 1 ONn t he

i R far ot ot 28 aBRErrEoBe SR s SpereSny.

enbeadidde, O Osingftinr prtl¢tomined/mformfatidatthe Hawe may podenm OPC

wr iléchﬁl@el%’ g%(?qlﬁgﬁl&'ugﬁ%w&ﬁgéa @ptgllffl ﬁngﬁﬁ%véﬁrlf @g&scnot been

passes ve posésessing

i NVOHAROR 8 ROF s throu gl whirharbeant o8 OP§npassRs. OPC due to

whet frey eﬁzﬁﬁ PeNasa %%\%des&%ﬁlhg @)P@iﬁf(%’ﬁlaﬁbﬁ’ %ﬁ&EWan effect on the
ea for asses a drive

hab%ﬁgcﬁuﬁ Eﬁ‘e’f e Eﬁsa'%eﬁ ﬁeCHéCP g O&rﬁ%e*’éhr%g hé%l ¢ [ﬁ%am for OPC

ar pﬁsetsﬂfe&ddr&tee@ lad 4 divivae Hearm fosucoRToleatn baraakiv¥é.B,[add Jet the

are I%d‘?atgdr’lw Srfal}lmpff) Qf)grbn%'ﬁtag gtorage nmedium the

reads ¥'mat i on before
pe r f dhnqud@@@ onl the iriprenatis storageencdimothaeitivo i reads disk related

' n%&ﬁ{a'ueﬂ bEi}?)% perﬁﬁfnﬂlg@ﬁCbﬁQHls%éé LHEn ﬂ{foﬁlli‘eﬁloﬂrlﬁ(ﬁcaxmg that

roug beam for  OPC passes 1S not recor ded
ond‘%tﬁ a5 '?ﬁea r\%tepm the érﬁaafethmh OvRich heag fap QL passes is not

pefcordas ot Mﬁdrﬂﬁtld)ﬁ &ora@g’ﬁ%dﬁfhﬂ tﬁP@NdWA%ﬁBfmmPC using its

¥, empiien SRl fiormfieh SiBhtt 7 hekelb FerPRy Saltu Bffa Ppgie area v

ar thas Yavigotime spait yn reﬂdmelmg dutoomdiciacta Y. Conversely, when information
indicating that data has been written on the area Y is recorded on a predetermined area
of the information storage medium, the drive A performs OPC at recording power that
is adjusted considering that data has been written on the area Y.

To record data on the information storage medium, the drive B reads disk related



indicating that data has beepp witten on the area Y is
recorded on a predetermned area of the information

wae@sagpsscredi um the drive A perforns OPC at rPRCOK&R209§/000587
power that 1is adjusted considering that data has been
witten on the area Y. [72] To record data on the

| ninGérraitibn ﬁn@hﬁéﬂ%oﬁﬁﬂltt&ﬁ]ontahec&ﬂabl@r dgidreiedore Pedrming OPC. In

ated 1 2005/ 083686 P
Tt N e e R e%er@tss PRl aea Y is not
r egicomnled eh treeinfremhigomitnggORECdiunn the iiee B d5@ reatindsndata on the area

' ngf(Uf i 1'ngﬂrﬂaﬁgllcl) ?t%}drgg %%)etdgﬁzg bgt%}eta%é}ﬁﬁ Ak er%]rrmng OPC,

ar ea eln rratlons orag
ma@nﬁ wliive Brigragiatog ghagreg ¥ owith e QPEsbeamt anddhen 1geords éﬁom\atlon

of 1nUﬁ§t1hg‘ frar aah havsh Q\Frﬁﬁzﬁ o‘iﬁﬁ’é e lyedi04 RcoRIabRITE3IHS (e g.,an in-
V\hen(ﬁleg agé?g% ﬁdrlveBlrradlatest e
Lmio 7 YR G ela QM #%&&0r ds i nformati on
[73] | nd| ot exgniilbab pdetan s (bIEQ Ebcwn(il fdc@ﬂin(g’ll@hﬁnﬁd&rﬁ&tﬁfn Gdicating
| eaggt%rd&?a fas begI onlttgﬁ of t e &0 Y5t ru}%ftn’%gor& E}nay "heRecorded

i'n area or a area. or Cex
peis loHawERGingra lwtcsKaoml@b lmé(umadomgmleayer i nf or mat i on

[74] |nd| cB;;tfl rgom(j@ giondatanhiaschgg witten on the area

t recording |layer may be recorded as
[75] foI I SR80 0pRi R a- bﬁ?%’rg@q n the information zone: [74]

[76] Byt e Meanh@01e, 8RN dn whethiPOPCeRA K8 beed Wailte®OR thner or outer

oot e P DR MRECRHS bt BfTEh, £R450 52 may

mbcstm&teleéasﬁﬂkoﬁvshhmg(]?@ymseas LO-23 and L1-23 as

771 SO D B STl HERE AR A L s

[78] r ecor0@@@10 (hl(OHﬁer blre@qnded og urrr@umff@r@ﬁqt@@ge redoydid @ooder cir-
000 dhke - -> Not recorded on inner circunference,
recorded on outer cir- cunference [79] 0001 0000Q( 10h)

(791 _ > REGLPBUY IR -rhRerorded eninner druaicrapie. PRICBFQIER! houter cir-
ouganfegdnce cunf erence [ 80] 00010001 (1 Ih) -->

R nf 81] As
1501 e PiEaBin IR RESGE il S RErSREGRecreibs
[81] repr e’ssetwscmhwﬁcabnm ittenfimnhfouhbits efmmerbyed represdrg irdnoegtioaneh the
t hﬁlngroéi}cglﬂﬂf&g%% Qlll& ﬁle rf@l%v%ﬁg thblﬂs @éeq}éggﬂ{ i!n?(ghr&ﬂoﬁ Bﬁ the outer cir-

i n@l@?ﬁ%ﬁn%rﬁlﬁﬁayatwlyp ét&laﬂrd%farra%uqmgnmkﬁ ryerdsd usiggjwo bytes.
[82] SpeC'§pb€1ﬁ'chlY}A aR b AToNREIrReE HEQLAARCINBS {1150 dna%b&ﬁl@sfecordmg

f| cond. recordin ers.LO and.L

{aV gé iﬁ&&ﬁﬁf 1, apd d4ia isprepQrieq éﬁ%‘ Eﬁ’ ﬂ@t Feﬁﬁ?@m& ¢ gﬂ} ‘ﬁ’éﬁe second
s eteomdhngrleyz@rmj. mgplbla;iﬂ_hay_lie loRatpil bklop tmaﬁrsb eedofmﬂg Bger LO. A
be r?ve useI i%%otr ! S? o(r) Iwglgtth %a“:t‘a h s(?)een se arate ”ﬁéén o% an area
i nformaty on on whet hét Vds Pedh & araf/“f
wr fhrowgh vanictam teat beam fanQRYgpasedsiio rpeléomelsg OR¢atm If:@rd ORGhe second
pal%%&%lﬂrgn fl&r 10 ﬁml@gl ?R%jfoﬁ f&e@pcqlagﬁottﬂ?:@n $££RA% the area, the

recor di e information for OPC has not
be@%vww P‘éfﬁorﬂbOPﬁélsﬁlrgé%‘i cenihgededfPPé dniggpatiney ingead dpgparately

usteagrdllﬁgsop@‘@g@ded OPC information i nstead of

[83] Separﬁlteesla e rne Co%rrglla}p app(ﬁe((lj ?o a multi-layer information storage medium

having three or more recording layers. In this case, when a recording layer being
subjected to OPC is irradiated with a test beam, information indicating whether data
has been written on an area through which the test beam passes is recorded on a pre-
determined region of the information storage medium, and OPC is performed on the

plurality of recording layers using the same information.



[83] The sane nethod nmay be ppplied to a nulti-Iayer
i nformati on storage nmedi um having three or nore

WO 2@s08lichg | ayers. In this case, when a recor dPEKR2008/000587

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

being subjected to OPCis irradiated with a test
beam information indicating whether data has been
vvr i t tHRsRe, QiR GWC wsﬁﬁ)ntehﬁwmyyfhs@dhnt dhearéLstheBaiTh PES 9IRS area.

 PBREIESS SR uB e LR el Rl e o st

t hmay pt ppationegd soparnelyoiroin hgpdhiayed cadsiungreahe sane

i nf OVM%&%@& whten Wr 919(?;1% %%g&ﬁgg% %@éﬁ%ﬁ%@&ﬂ%&ﬁ drfid area Y is

Her e test zone osed I1n an are

ot feeprdeshan a@f@@éﬂrmwﬂalr%r@ahe mﬂwmaéomteéage Znegliem4he drive B

i | béfﬁirﬁﬁt(ﬁ’@‘ hakcdrbmglpeadr ihat Rrafiskd ceRNi@ MRShitRRtd B8 been
zonet st area rmy be positioned separately from

| e¥tH tF‘ﬁO%\ Fead- out areas. [85] Meanwhile, when

i nf ormatlvmﬂccbfaﬂmg@tanregnﬁohaherd @f alehﬁSsebﬁanenMointcbﬁmol@ tthe pickup

| s RHER IO Db E 8B bR R R St 5GPt pertorm
at OPé?aoradnmepmﬁwtthate drs’eadj ust ed consi der i ng that

dat a At}‘?ﬁlf&ﬁﬁlﬁon Wok %E%(ﬂﬂnta&%réﬁﬁg@o % eﬂlﬁcﬁimﬁntd(ff' tEpresent
accordi ng to. an enbodi nent resent 1 nventi on

c thV?IarQy QORI lefﬁ@a@aﬂwnﬁyaw%whﬁthﬁr&%msdwe@: HiseEleAioRgn area

V\'h@ﬁ"(h%lh viatRa Basn wt%tlgst:@ ghlfsQﬁaka%};@dﬂﬂl@Qﬁfs@ﬁﬂhtf @RG for OPC
e C 0 e ri ornmatl on
o oisga Hreon ik GukbRar AG 15 art disermebes il fEomain

pr pséntns QR enthowra med tarcasrd sepanwaiaiag thus netiucaigi thgrecording time

wh e ea through
e e T N

separfangthdita refcgrd/@pmdue@dat@ aaffroat dereforgation serags yppdium

of a&oﬁfn‘lg’ & anferfidd¥iRe R Q% ﬁ%ﬁﬁéé@:ﬁt R d AfRRBBE 1QB8rmining an optimum
per f orrrs OPC without a need to record separate data,

t hisading pawenty repsdirenradupesigtatpiiiom a reeordabledalarmgtiematorage

ut inkdlizat haaimngef ﬁlluf‘dh@fléﬁlre@nﬁrdﬁig lﬁﬁﬁz‘s &lhe &tnet]ﬁ(ﬁﬁ]eq&rémi to@do find the
to record/re roduce

st OrHgR rrr%cd’lr e PAYE of?)& Fer?ﬁr‘ﬂ%g Ly 1829’1“%3&%“8‘?3 fel‘f8rdmg/ e
pr peenting vandtenmtice Nldie| pessedieneentionialgwadata e berceworded/reproduced

regdjy gﬂgﬁ%ﬁ&o}(ﬂ n%‘f‘a%fsq%n? BloQcly ﬁ?fa&ﬂ&si‘ ﬁfﬁﬂ{ 5&&911&;? thus providing a

recor nformat ron st orage avi
pl igeandably ifpripeiasr irage magismscapgile ofaciieydng %fmalsrf-‘élgy witha DVD-
tegpMo find the optimumrecording power for
recordi ng, thus achi ffective recordi
prod erpgesewapg%%@ﬁ ggf’upé videsin apparapyido F‘?‘fﬁ?’éﬂ‘%ﬁ’@ﬁl‘lce data on the
al incﬁ(mladah atotz(gebﬁedilﬁﬁm plﬁtﬁdrheaare@tobmaadiesubm rabrdimgliayerad find the
recar fromclosest to farthest froma

%Ifih Clﬁ)ga/lp%g %Iri'ng a recordable infornation
st or é@l@ m@dnﬂnvez@pakalse posvideshinfvinagorcomsicendaryl datat treeded for
DVBPCROM 1 &9dct I&%rcﬁﬁﬁé(ﬁﬂ'iﬂdn@‘f%l’@ r&céﬁréﬁlg RS QWH&T a@ffive, thus
apparatus to record/reproduce data on the” information

st UrRyBE HOE elfictedt PBEf orm a test on a desired

r ecorindggh ayewy emoﬁlh{a;@ltstdiehe p}@&dnﬁu%ﬁm@b HPerPEHRIM. and

res i nvent i S | tion
oresgE B Epiaf Perbteotie By ooy <EBEnBe a8 <Bieaay be made
r emahebemglm;dnnbms witBoudt@epRaE doanthd prigeiples and ypet afthainvention,
dr {h¥ %Coﬂem‘f%hich is defined in the claims and their equivalents.



enabling nore efficient OPC. [91] Although a few
enbodi nents of the present invention have been shown
wanws/odemseri bed, it woul d be appreciated by thee®KR2005/000587
skilled in the art that charges nay be nmade in these
enbodi nents w t hout departing fromthe principles and
spirit of the invention, the scope of which is
defined in the clainms and their equivalents. WO
2005/ 083686 PCT/ KR2005/ OC@F&]“SM Claims [1] A method
to record/reproduce data on rom a recordabl e
[T i A¥ 1athad & reedydigeroduen; date RV a rscardableyinfarmation storage
remadildhnga\hageaSplumhtygoﬁ reicording layers nmsitvgd a pickup, the method
;&HFN iSihgy: recording the data on at |east a portion

| th t,est
.r?ﬁ?réﬁgdé Rt S APRBL I Bl EREiion iy dmouBHjch a test
opeamimfindveer optimumaokc¢rorQ) pawergpassesietndr ni ned
r %‘éﬁbl‘i‘hlﬂ@ dpﬂﬁﬁfm bebr &‘%r bP@; offa ﬁﬂeﬁéf@ﬂnm%‘ ?éc%r&mg layer.

2 ety G %o'sti‘céwft B1CEERARG Taye? corresponds to
j iagks ¢eitaingd ilvthebtest beamr acks = TP wherein SL, TP,
NP, and n denote a thi ckness of a spacer | ayer between
each of the plurali ;Z%/\ recolrdmg Iﬁ‘);ers and a next
recordi ng | ayer, e pstan ¢ a,, rical aperture
of MNumbshoétrEcke —4— ve i ndex of the
i nformation storage medi uﬁprespectlvel y. [3] The
met hod of claim1l1l, wherein data is recorded in an
order of recording |ayers fromclosest to farthest

f rv\m@rélh esp] TRUWP, 4l n dbRoters thicknebs ef aispaker e ®etween each of

'{5 @L{fgﬁ@ ?f’hg&oq@bg BQ%% 8 A q'fe?g ré&%ﬁfn{é qu?ére% track pitch, a

ommeylpabawtmemf 176 q*a?c«,trveden@r@d aé%féacdn\fﬁg"@&wfdhe information
tfs&)rag@Meﬂﬁmﬂ regpeoctilieng | ayer. [5] The nethod of claim

[3] ﬁéﬂﬁéﬁﬂoa oftb“r’%lﬂ{ g, g\;/ﬁ&%r cﬁj Wath %’i%&orgi@per ?}F r of recﬁ'ordlng layers

or na
plf@ﬂhPlpﬁ?Sthf?@@ﬁt Ayt ea%’%'f@ [6] The nethod of claim

[4] 1 Thehmetbiod,of whetm 1,lvehgreinr after necofdingedamd»ng reagesing layer located
CBREES RS the blE§l§ @ﬁCslgcﬂéiﬂ)rl‘n%B QSﬁj 'aﬁ‘ %vbﬁ%’/ﬁfgs reciding hgyer before
first rec(%& gh %[ FI | oser he pi ckup
t KeePreing 8h "(‘fyér'%'éecp a¥Phe data is recorded '

[5] orThe methodovf dlaim tiheviiereipt belorerecardingayser dateoaiihe information
Whitsrhg éh%dilﬁﬁtOPSﬁl@ﬁé@ﬁDﬁﬂéd *@w;tﬁé ?L@ﬁlﬁff t@f Peegrdirdiayens,

SEc e

181 i BearerRa e S hgrrat shendhg biafy obgepia ri@ef’aﬁ gomprises
orfirgitandesgsond rﬁ@CQﬁ"nﬁ lperg. and meefé{stamoed"nsalay%fuﬁ legaigd closer to
| nhé PRKkuUpftamiie eacaridorergading layer, the data is recorded on a portion of

the first recording layer through which the test beam passes before performing
OPC on the second recording layer.

[7] The method of claim 1, wherein control information to perform OPC is recorded
on at least one of a lead-in area and a lead-out area in the information storage
medium.

[8] The method of claim 7, wherein the control information includes at least one of
jitter, asymmetry, degree of modulation, or reflectivity.

SUBSTITUTE SHEET (RULE 26)



medium [8] The nmethod of clg m7, wherein the control
i nformation includes at |east one of jitter,

W@ 20051083686/, degree of nodul ation, or reflecti vPEKR2005/000587

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

SUBSTI TUTE SHEET (RULE 26) 15 WD 2005/ 083686
PCT/ KR2005/ 000587 [ 10] The nethod of claim1 or 2,

wher ei Thd mt@odat tiatn il R iz%:azhéﬁegl thatl&elndaiaang @fat theekaf has
witte on t tion o ere a

Wi oh Do il s, pOToR br el Rk Tyieh P whish Bt beam
i nf or npdssons stcordade nmedi um on which the data is

recor dgg mnﬁgﬁ)n@&l&%&g@ 1urn 1011[ tl%r léa%[%rdé%{by the method of

i nformati on stor um on ch t
record@lélmb‘}'ofﬂe met hod of cl ai m4 [13] An appar at us

t o r eCAhGhfoRRARAUESagtamadian! di ORCR (@l HabldRded by the method of
| nfornatl on storage nediumthat includes a plurality

rec F”Ei‘?ﬁg | ayers, the apparatus conprising: a
pi ckupAhmnppdiat ingcardrepiodoset datd dsm!frbmfma@ﬁhlﬂa irfbonAaa storage
medi un}ne(%u tglgt 1gclug4 r 2@%11%?} ofn Igccf’rﬁ%lg?zl}y_e?r %: ?)grratus comprising:

receiving a neamre ror_n |
st or agepieka uradiding adicamivatpihe kﬁpmmmwtgm medium;

procesg fé&grdllggr?‘%gﬁ)dﬁelﬂg %lnhﬁﬁrog&g&qgé@ﬁn%@ %Eﬂﬁ Eef%&ﬁ from the in-

has been rec thon rec [ayer
t hr ouglPrMAliehstarage sredpanhreughdhe pickymeor alfgnelmrp%ﬁpg, and

r ecor di BshtRMéLdctedi gSﬁ&t@B da@ns Bédiﬁb‘re&ﬁ&d:df(bﬁfﬁ poxt®h of a recording
esi red recordin er tor

contro
t hr oughY fﬁgf%ﬁﬁ W%Ch e | Br‘i’ Ef“&%&‘”ﬁﬂ@ Ryt
conpr i pdsegy dhid IpStfomij[ﬁEmﬂn powecamtdioh(@P@y@ar sdesired tdeerding layer

of the fﬂeg&htﬁgg%ﬁﬁg?&%a ecordi ng layers containing a

| ead-in area, a a area, and a | ead-out area,
vvher ei Andeformatipnrséeragaiaadipmopnhiising first andeseemdi rpgprding layers,

| ayer &91& Bene ?ﬁ'é%rﬂtﬁd %@&)951 o REih @ %S Ers c\ﬁfﬁﬁﬁﬁﬁg‘a 1€ ift bicBla user
and Secon recor ?r}??wa Yers resp ect| Vel rl Se

ar eas, 413 Aga ind eﬂr@awélexegl data ¢ &rra@a %ﬂqfr‘t'ﬂﬁéhff Hrsbpecording

or outayelqbrtmm@{me@fdﬁfg layee, OPC area in the first
recor di

tnecpeneteidhF fir Ay el RaBRln b g pedub Ko BeBe gpe arcas

opposi 4l t he regi on on which data is recorded to

det er %H@reﬁﬂh@ Bith ] %5@&? bl HEQnﬁ?é}V(\ﬁ BIit,o@[r & \A%]mﬂ-flaf‘ence ﬂf the OPC area

i nformati on stor qg
OPC ar Bdh¢ Srspeasprdiamisyer ad ARG isdoyiormedpr Aecgiepel the OPC area in

area amd stdadr&difplayef &8poskd ébpcfélté eeaegidRlof which data is

i nformati on_ st e medi um co lurality of

r ecor dichgrded &Sf&‘%r%“%% ARYIaYB ‘fiﬂ%g%\éﬂ?fp

i nf or Niké mifornmadbe albrzrgg rudigdrh ef cldah a3,haﬁerb1&ehb ORCidréaein positioned
on a pol Elra?el)( Prorn h ?6%8 rl% Wi an('frilﬁ}eerlecll(fI o&uagh Wwhi ch a test

beam pa num recor di ng power '
t o r ecArrecasdabde u{lé@ma@@n s@c@ednng.lm agaprising a plurality of recording

layers, having stored thereon OPC information indicating whether data has been
written on a portion of a recording layer through which a test beam passes to
determine an optimum recording power to record on a desired recording layer.
The information storage medium of claim 16, wherein the recording layers have
an OPC area, and the OPC information includes information indicating whether
the data has been written on an inner or an outer circumference of the OPC area
through which the test beam passes.

The information storage medium of claim 16 or 17, wherein each of the plurality

of recording layers comprises a lead-in area, a user data area, and a lead-out area,



[17] The information storagegredi um of claim 16,
wherein the recording |ayers have an OPC area, and

W@ b@s5@868¢ nf or mati on i ncl udes i nformati on i ndi BEE/KRG05/000587

[19]

[20]

[21]

[22]

[23]

[24]

[25]

whet her the data has been witten on an inner or an

outer circunference of the OPC area through which the

test baanheaPsesformhBbn KrecdradDei@tleRnosd G tAgRadBa htéiand the
of cla 16 or 17, wherein each of the plurality of

record rr% P38 s conprises a lead-in area, a user data

ar ea, ‘@mdinforimasidn etotagamealjum 6f clib 2806li@8B6B6lcad-in area comprises

PCT/ K / o ' r

ST R Y B e
area. Pt rquesddblg seieRt i on storage medi um of cl ai m 18,

wher ei RntabﬁarhtﬁélﬂfﬂeBo@fr@lﬁo@@dmfaltas(ﬁﬁfroﬁ 4 1R8SkIMIE YnfbREHHA storage

and a re ord bl.e regio C.information is

recor d@a&u@nt ?H@CIPE%&QH{??%V ‘Pflefﬁ?%ﬁ%g[lﬁms Lt %%F‘ﬁtcﬁglpmmg
tor ecmpﬂkﬁpmadchmg adehia cord fhe difoematemotatagd @edium;

I nf or n’g 8rd1 /rey?o%%cmg%lgn pp ces%or chCelnylg Zciblgz}]rg l_réﬁegcteldtf}[om the in-

recordrng d
p| ckupformateti gioiapy medhoathrarphdhe h@kmmfcm sigatl pacessiogaagd
medi umy c@htfo?lﬁpfegﬂﬂg/1ﬁfgﬂﬁﬁﬂ)lﬁQhH‘igat§i thd LSRR BEen recorded on a

receivin beam r fromt in- formation

st or agk® pLfacRTdbR&RY ¢HBrOYER mﬁlﬁ:hf lestdiegmgp determine an optimum

proc esl%b&gmgqmvea pesBs £l ﬁe@fonﬁlﬁﬁgcamunmf)@wmdoham (OPC) on a
i ndi ca |n 1er. data has, been.r

or t§ oHEsBRd BRI S i ek BB Plehien it Rederopmaion
to det @hmpparm adpidimi, wheedr, diheg theodwes hgass becnarncbrded on the

f
P:(r: o ?(rj gp tgl'r %(ngﬁga{yalc %ﬁ)tlé’k%g 15( %: @ollg(ﬁ] f(oaﬁrec&rﬁsthé’ (?eﬂ% on the
i nf or rrmrn@lmo the 13cordiag &ypathsrugd Vdflclcthautemt Q@arn WﬁseﬁOrﬂetermme

when tie ofakdn et ﬂ?)%? f(fr%GéUr&iiﬁg o hd A ire®@RIbIHE: Ber.
the recordi ng | ayer, ickup is controlled to record

t he dalB€ ywarates Ofpgi(l)qellfly rl, yvh%re]fnelgg}raqaﬂg’n [ngcating that the data has

t hr Ougﬁbeﬂﬁib&)‘ﬂddd% the @brti@ﬁ&iﬂﬂm&‘é&ﬁﬂm@aﬂﬁﬂﬁbﬁ@}ﬂﬁhwh lli&: test beam
opti mum rec ecordin oR t he desired

Fecor aryagrep g B8Rl EF Sp i ML 26 or 21,
wher ei Thé ayfparatest of etaimidii aratli wherchathe irferngaitoa shagge Ihedmm

recor dﬁ‘lﬁluﬁ@s ﬁlﬁﬁg{aﬁf)ﬁ b3 @ﬁluﬁl%ccfrﬁfflg rpglwggc&ﬁ‘ftﬁ(fns tt@ bo Hﬂhied when

whi ¢ ses IS rec

i nf or neidats is faspilgd Oﬁé]éﬁ Raftion obthe Tererdipg ket iEough which the test
cl ai m BQinPp as&%anﬂ@@feﬁ'dﬁtaﬁb ﬁoﬂ reétiemdh aR potnadehdRAbMMg layer
i ncl udes | ﬂfvg{grrgthﬁ rrum recording power

condi t {"EMENt the data is recorded on

t he poThd appaﬁftustd’f&:ldlﬁlmr d/lhﬁg:ni agen tﬁdﬂabajghlomkdcmhleﬂ lo@ the portion
test D and not 0

port i onfe tg? ef ﬁfc'dS I‘i:"%la ey p\#&e glg’}rn%l tHe V\ﬁt? rﬁcorgth‘il%?ower
beam pemwléions firdajad Dh eerapmlv acagsding thsl datanﬁOZBld thieptenwm recording
when the,data is not recorded on the portion of the

recording |ayer, OPC is performed usi n%the opt i
r ecor di\ribethesuerPerfosR @PHMYASPIVR candoldP Qé%re@% reyordmg layer in

r ecor dimigfdriRitidat@drde® nidditn hivin® Biplurbimy Iof e@oetinglayers, the
POVET - ethod comprising:

reading control information;

performing OPC on a first recording layer of the plurality of recording layers;
recording user data on the first recording layer;

performing, while the user data is input, OPC on a second recording layer

disposed on the first recording layer, wherein the user data input while



[25] A nmethod to perform opti;num power control (OPC)
for each recording layer in an information storage

worewssackavi ng a plurality of recordi ng | ayer SPCT/R&2005/000587
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[27]

[28]

[29]

[30]

[31]

[32]

nmet hod conprising: reading control informtion;
performng OPC on a first recording |ayer of the
pl ur al pdrfor@fing @POIOHi thgsdcay@feordinglagrds fgrodseh mkahéry @R a buffer

the fi di : f ' le th
tata 1 1 BEETT Ept P S RRORL R P dina e pibRE! and
di sposedomdimg the ufar dgta angbosatondrdcaydeng laydrer ei n t he

user d [ ' 5[0 . .
per kit BB e 25 et B i berfomiige OPC on the firs
r ecor dicagydinglaycriagd pedprpng %Péi Pree sgeone recopding &yer, reading
until  gfidPmidbmeibh @nﬁ&ldgat 1ERe oSeEORE cdRAQ! ﬁ’&dﬂﬁdég?éé&ff

| e

IS conglpgt ed;, and recording the user data on t
secondTPEUBN NASYINRATY- [ 26] The method of cl ai m 25,

f ur t heAniimfotmationgtordgy imadiumesd which g ARG seecdrdeel Byi the inethod of
recor déle%n]lz?XF%.and perform ng OPC on the second

recording rayer, reading control information

i ncl udAngethed togrsforo wptiofuny pivacpntvdlt(PPC) ifortaach ragerlimplayer in
ot or age RRoR MRy B nauBLh R SPZRHUA e, te

met hodmethod €PEPH$ig or 26. [28] A method to perform

opt i MugBqREMRIly pefbintihg OPRCHn Eh ré@Rdlink &6RF dhdgiheay@Fmation

in an_informtion .storg%e n%%i um having a plurality

of recYPERRGCFRPLIINSCE MRRORYE PGnpri si ng:

sequengaqatdtiallp ecdooding dgra ORCadnreeardimgrleyar di ng | ayer

when t ' i S LUM.ALS | '

A ari vofe B8 IPLLAR 25 AR AGRATEL Wiled JeRRRRREOICL cach

r ecor dicagrdingyayer, feading Torirotenfoodatetn in¢lading 28leastigne lpéreflectivity,
i ncl udiiRg, dHEd SnRRA{ MY Ag (RGrPn each recording

| ayer,” readi ngt, control informatjon including at |east

one of ApatipERgtiap stqrage medipgyon waigh gie Gt irgerpread Rynthg method of
asynmmreglayn 2§.30] An informati on storage medi um on which

the data is recorded t he hod.of claim28.. [31]

an appanap el ES R EEg el ieslCHiPl 4y P HiroRiton storaze
r ecor dabdliem thhtanaatdésonplstabityagferccardulg Uagerd dite dppetatdesmgprising:
pl ural é‘bﬁékl% irfa%?a(?ﬁlg Wt DG e .iﬁfﬁﬁn@tgﬁasﬂﬁggesmediﬁm;
conprising:” a pickup Itrradiating a beamonto the '

i nf or nélt PHMEE pPrgecantiel (PR CrgensplierremoppingrOXe at agpcording
(OPC) El?&tﬁ&h la 86w BRI Pfcibrdeh rfer@Pward KREH Gk BBam liPi¥Rkiated onto
froma, [l owernost recor dl(i[illﬁ |"ayer upward when the beam

is irrBQiHeERRRSPrag el hat i on st orage medium a
menor ya alenfouf detuffea; recor di ng/ r epr oduci ng si gnal

procesg Percorrd%(l:g(?rre%iro%%/cirng Q{g%gf"ﬁ:rioge%S(grhrgcol'rl(‘cfi%é/rgp%g&c%]g the user data on
the recording layer subjected to OPC in the memory or the buffer,
wherein the OPC controller next performs OPC on an overlying recording layer
and records the user data input during OPC of the overlying recording layer, and
the memory or buffer is used to store the user data until OPC on the overlying
recording layer is completed.
An apparatus to record/reproduce data on/from a recordable information storage
medium that includes a plurality of recording layers, the apparatus comprising:
a pickup irradiating a beam onto the information storage medium;
an optimum power control (OPC) controller sequentially performing OPC on

each recording layer when the beam is irradiated onto the information storage



the recording |ayer subjecteggto OPC in the nenory or
the buffer, wherein the OPC controller next perforns

WORG5088680 overlying recording |ayer and recoPUBEKRR@S5/000587

[33]

[34]

user data input during OPC of the overlying recording
| ayer, and the nenory or buffer is used to store the
user dakdiubthd OPC on the overlying recordi ng Iayer

[ leted. [32], An t t

dat o onTEPElleP EKF AaB e PR PR CE b BB MG tpcine he

t hat i dwth onleschaeq@irdmgllayey. of recordi ng | ayer s t he

gm)gr i %gﬁslkn g@%?ilng%tog%(gtrhgfe%h ﬁ?e[&ﬁﬂleﬁ%@ﬂ&chonﬁol (OPC)
contr olnﬂ(r(na@pn Sohrederidp ag e@ifer@mltioem stqragﬁemﬁ@nm tﬁg igp@te, prior to

on r@ﬂ&fg @P@Qprlef’é)é@fdl @i bNen RRABY iR ihforAaicH R6kage

ont o t n S e 18 WO / 083686

PCT/ KR‘?‘S@‘BFD‘% W%r‘&]ﬂ gq‘ﬁ“gﬁ??éesad"tr’élééo& ‘ng/ r epr oduci ng

si gnal Ap foassan &scﬁqgaamtmahi havirgcsosrdd dgtdoapnfduatiisigindicating
the %hgr T begﬁ: Pecgr goln%x%rea &Lr%%lh '\e‘vhgclhsakbe%ﬁll g optimum
havi ng VSEored t Hereon pr egeterm ne Op%l num power

cont r opowa@rRAhtroli (APEN passeon wit h respect to an

i nformati on storage nediumto elimnate, prior to

perform ng OPC, prerecording data on an area of the

i nformati on storage nedi umthrough which a beam passes
during OPC. [341 An information storage nmedi um havi ng
stored thereon information indicating whether data

has been recorded on an area through which a beam for

opti mum power control (OPC) passes.



