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recording, a laser diode is driven by a relatively higher writing power to form a pit on

the optical disk where information is recorded. Forming a pit to a predetermined length
is referred to as a write strategy.

[4] When information is recorded on a recordable optical disk such as a CD-R/RW, an
optical disk recording and/or reproducing apparatus performs an optimum power
control (OPC) process to determine a write power appropriate to the disk. For this, a
recordable optical disk has a power calibration area in a lead-in area of the disk to
determine a write power.

[5] A general structure of an optical recording information storage medium according
to the conventional technology will now be explained briefly. FIG. 1 is a diagram
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[10] The test area 34 is an area in which test recording is performed in order to find an

optimum writing power. The test area 34 is referred to as a power calibration area



formation of a drive or the disk is recorded. [10] The
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Advantageous Effects
[14] According to aspects of the present invention, by recording a signal that is to be a
reference signal, at a predetermined location of at least one of a lead-in area and a lead-
out area of an optical information storage medium, even if the thus recorded disk is
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[25] FIG. 9 illustrates a multi-layered information storage medium according to an

embodiment of the present invention;

[26] FIG. 10 is a diagram showing a state in which a reference signal is recorded in a
reference recording layer (1.0) of the multi-layered information storage medium shown
in FIG. 9 by a first drive;

[27] FIG. 11 is a diagram showing a state in which a reference signal is recorded in L1
layer of the multi-layered information storage medium shown in FIG. 10 by a second
drive;
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recording data on an optical recording medium formed of a plurality of recording

layers, the method including: recording in one of the recording layers a predetermined
reference signal at an optimum recording condition determined for optimum recording
and/or reproducing operations in a recording layer in which data is to be recorded
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formation, indicating information on the recording layer in which the reference signal
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invention, there is provided a nethod of recording
wa@lad08/080878Nn opti cal recording nmedi um forned of PET/KR2005/003258

plurality of recording |ayers, the method including:

recording in one of the recoréing | ayers a

predeterm ned reference signal at an optinumrecording

condition determ ned for optinmum recordi ng and/ or

reproduci ng operations in a recording |ayer in which

dat aid farstrécdadedr ecor ded armng the plurality of
[35ﬁ8?£gltl‘g(%:olﬁ¥ &0 rahn% enrczl:l np?e% ]gr?sente 1fn$er 12)1? Ije%hasrle n%owd?dha method of

r ecoFesPriing dejrcem 4nrppwqa1 émﬂh@ m@il@m ém@d of gnkralitysof recording

r e C 0 ﬂd}@ﬂ; thb thethol %ﬁ:‘llfdihgn &c&ﬂdﬁ@ﬂh ohd bR REO@IMg Qe[y@ﬁ redetermined
whi ch..dat ai.s fi.rst

[ 56, FeREhe el 4% ntshut PochimoRg o Sy SHiftium recording
i nvennd/orreprotiesing apsraiorsin daetordinglayerdn which detarigiiorbg recorded
dat a aRBn@ihe PRirdIFRbS I%@&@i'hg 'laﬁ'grs NGl réﬁ@rdlﬂ%fé%;e&te si@nal indicator in-

Plegg A éoxr ch{l)egg%% ctrﬁlgtl?% t?-na Feﬁaed'l g}(eg 9rh\|1v Cgl ‘Hle rofdrence signal

pr edé&t recanledeth a reé@diop signd iinfnamhatiah area obp tecomdmerlayso thaf indo be a
condidfk @48l M ned for opti mum r ecor di ng and/ or

epr odyci oper recording | aye
[3%at a i 57&11663 19 opt é%tﬁe&%‘ g Wﬁt}"‘% Ké Pittn ?’B‘Fq %?f{‘ ind hefoa may
r ecolfttheginkclage recordinglinf@matiali fogupdafing i mfelsn(@rs@nal indicator in-
i ndi (f‘@{rﬁﬁoﬂ &c&rﬁémtﬂﬁ&@ferén@ﬁ E&fﬂl i8maRbR Elggtlh ﬁlmuﬁ@c(;r&% space of

recor di gtg ayer e reference signa
r ecoffdl eranF%igI}aéE‘é‘?rmaH%‘l@ngnal infornmation area of a
[38]ecor diArgortliay e aroktiet adpscttof tHegrasentéfvenors eherediy pravided @jmethod of

V\h er @erﬂﬁ.&ﬁﬁﬁg hhtﬁ%l g{ c&h?él'} offﬁx‘;j% g;?.l{llg fgnrygdlo? & Hﬂlp?ﬁﬁ:‘y of recording

recor
i nf oﬂ%ﬁ Hametiod insdnsing: irading referenseaienal indigaan information, indicating

i ndi efbieatibi oh thiedaE bomoreeemdidifglladts ilnwhitieh esf@ae signal is

sign %co}dgﬁ CHJRL Fe%l‘e e %E?l ag%aqg @%ﬁlﬁ%&%&%ﬂﬁ@& gﬁer&gce s[é%a] is

ref erence ’si gna N
anot Fesprdgd glesopgmupecosdiag eppditiondsterminad for ﬁevreumgecordmg and/or
prov lreqmiuamgapét@tdm fforf'onp bOGGE dwleda;oadlﬁg Bifes N atidetetMining from
r eCOEh%I rQI[% €NCE s1%J rg}l I (alcat ?mgormatlgn Lrjec rdlr'&}/ lag]c S fnevgtg(r:hdtlhg gefe nce
Ia ers, |1:1 Ih C’{l I N readi n r erence Signha
i nd| signdlis sepgrdedyat i on i ndi cating information on the

[3gupe OF A¥Béring @s:ﬁfodien @spb@)beﬂﬁ-, ﬁré%eﬂlhin%htl@l ﬂﬁfﬁ& PivRled an apparatus

si gn erence

oy eSS B s P R Bk R P a BliFlisk O pecorcing

an opayerute pereates inguding) @i writimg ueiétrmordmwtaf @1y the predigpmand a

I eCOgEiuM uﬁf‘ éﬂrﬁbllﬁlg ﬁ’&%’&igﬂﬂu‘?@ Rlcaid apsdetephined Qef&énce signal in
ers and determ.nin

f |
e PB el B b a g Taver o &Y o FprgEnghon ety optimun
| ay eresoidingnidon raphwluciaf epaatinas &i greadrding layetiorwich dat3i Yo be

:‘\ﬁ g ? g&bﬂﬂd %%SIRQ@E Bﬁﬁal@ys Qlel‘é('iotr%glg ]!agrgrsfa[él?g(r? f&oﬂd'}é’f%ﬁhbé)é"gna]

an o TGP RO HUE (PO ARG BF TSEoBlitE Wiy wBRh the

r ec orefenangel signekis recotded,ap p axcatdirg layer irusthioly data isfirstireqogded.

[4opit r e&&B%ﬂ% 0 A6 tRerQBpdchét ¢ %@ﬁ%&éﬂl m@élﬁiloﬁ‘ tﬁé}é‘gs bvildd dn C?_pparatus

controlll evvrltlng uni cord a predeterm
ref ef ‘gﬁﬁfé’f‘g%ﬂi’é? on} 31 @Rl dPCOF‘H%g mcfpwgedi of p@fusaliy Ogﬁecordmg
opt i hayersy the aprehrang incdading: iaoritthgtuaitmedoeting data @pthe medium; and a

control unit controlling the writing unit to record a predetermined reference signal at

an optimum recording condition determined for optimum recording and/or reproducing

operations in a recording layer in which data is to be recorded among the plurality of



recordi ng and/ or reproducing operations in a recording

| ayer in which data is to be recorded anong the
w@bkawwaicry of recording |ayers, and to record PEF/ER2005003258

signal indicator information, _indicating information

on the recording layer in mh|Zh the reference signa

is recorded, in a recording |layer in which data is

first recorded. [40] According to another aspect of

the present invention, there is provided an apparatus

for &@mmrcg lagkre] @ fhe @torRingdpydr Gl td eeaﬂdfefs@n@@siig'ﬂamndicator in-

fagz)g? a{{n& SlOIll rl]rEH[lca dIaI%{n aI10nr ?ﬁ: Ak (rjecg in al gezr)?ﬂ dwfﬁlcl?&l reference signal

t he ifggsaigqd, lraoreepr aiayell Whlﬁlil tS t@ bfmi r@rpnqqgeqorﬁbng/&ayqri ng

[4UNi t t AdcBfdMetto andth&@ASHeRf G tREpkeseni ﬁbﬁfﬁl@ﬁ thdr8 [héﬁroﬂﬂedaﬁ apparatus

t di i t
DD ol oS nE R R Bhtr R b PE e Bhmar B g
| aye recprdinﬂiaﬁh, tugarwaxaglsnnphweng' ecendihgding meadingtdata from the medium;
Pl ur @hd 4 Yorb! &fidorirbling ﬁﬁé%aﬁlng' I Aitld Rall RF&EReRGnhBM@Eator in-

and t.o record reference.sign i ndi cator,. i n forna
i ndi CHMaren- e ?fh%}w OF SFyreRYyding Jayersiip W W&ﬂefﬂeﬂw
t he sighdnercadsd {yomthe reediwn bavdegl refererse sigodradiany whather pre-

Whi CRetbnih& RRferdhck ﬁéﬁfl ?srl‘e&)rﬂﬁca@ bl bR Y brdidgdtbhdition determined
Accor.di n to an (il S ect .of the Br esent 1 nventi O

t her £o%oBppBPoRERin Al SERFaduGnerapFraiens N oh pogedhe recording
f r omlayarsoqoklidewimimégoeairdiog hapels imwhiol the defefence sidnal i lrécbyded

r%&s‘%&ghﬂﬁ rbf¥hle Sl%lﬂi?lnaﬂ:%f fifdthatifle! udi ng: a reading

unit readi ng data dium and a control unit
control ling the readi ng uMedefordayentiai ¢r ence signal
[42ndi CcaReferdnde Wil KW b&iadd iR de@a&d ml pteénd EfBbdiMBnt® Bf me Present
or npre recordl Ia e s | &ﬁ reference
tol’f1 ra 1n

1nventg) € € accC an 1n%§raglm S, Whereln
is recorded VIR A al

ar ealikgrefiench nampnab r@l@t t@rﬂm h@cﬂm@rtbmeh@t dJhe pmb@dlments are
I ecodekRfbédt befiy RIridFTeApRER thdiphGert dEhiidnsy r@ﬁhﬁ{gﬁb ﬂechgures

1 PSR L DoAY R85 T Monc i

det enrer AP 2 leadoyatéang | ayers in which the reference

[48] gnal The ks 5850 aP AL for Q'@hs‘khﬁvé & 184t 86@erStb B@n an optimum
i ndi cator i nf.ormati.on. Inve i on

Ref ef %A o e R o e Wﬂié"gp‘la&mr reproducing
enbodataionsa lohdedivptigal dskiiheireforentd signal axadpises agh in which pre-

Whi CRe@fnfindd refbPdnb@ R8s Beokd BEH@AP R HE BRs gﬁtﬁ‘i‘%@&ﬁtmum
wherein Jike reference nunerals refer to the lik

el entSfPdingfo8diA%ut . The enbodi nents are descrlbed
[4bkel ow ilftherogecal tek 8& fHatis o bdwesed farslenfirst timveeis loaded daythe disk drive

refepy 'tH&&Eleﬁ%%ﬁt’e?&’%e?ﬁl thd ég’c]arégeij%rf Eﬂquadta&’ of):tic% difk 563D test the
optical disk 50 Inc es.a area

r ef efEAENESogditipn apddetesiines, araowt%}an F"ﬁ" I@&ndlpazf}mﬁﬁeng
t est cadition5Bhéns refisrere datafiorecadetl in khedefevenct cigiat atea 56 disposed on

or deg, guo%n&ﬁ'ﬂﬁk% HinQBLd @dﬂé& ﬁﬁ{uﬁ ﬂ%Qor&ﬁlg/ dition,

repro I Ng con |t|on rec ng data on
[48k * r epribthgoptiga! disk 80 P@‘G‘Pﬁ tae rqﬁ%rerw Skﬁﬁ?]i thyg reggrdgd in fhegeference
r ef egighslarsaisgrathe apirauh Gedodigycontdgian is1oxdet ©h afistRer disk drive 42,

det
Bt ISR At FALAL RS lgln | e
opt i élapaldﬁ@l@%@tﬁtfﬁlates AR optENYR ragerslingrand/op F?@fqdil?lgg cqridifon, and at

i's | grdRtraihed bgtirthirs kecBfdingeand/or reproducing condition writes data on the
optical disk 50 or reproduces data recorded on the optical disk 50.
[47] Thus, if only the disk drive on which an optical disk is first loaded performs the

processes including the OPC, finds an optimum recording and/or reproducing



41, the disk drive wites data in the test area 58 of

the | oaded optical disk 50 to test the recording
w@emdiogieeh and determ nes an opti num recor di NgPENEROE05/003258

reproduci ng condition. Then, peference data is

recorded in the reference sighal area 56 di sposed on

the optical disk 50 at the determ ned opti num

recording condition. [46] If the optical disk 50

havi ng the reference signal thus recorded in the

r ef eceniieong mgnaﬂlteaﬁ ﬁaaeréﬁ:e aignilNg a e@tfemérmgrnamwbm@ optical disk at

condi tel OOF I 3 1'I gO%&‘i OI'aI'Q 01](2) eCEII déosﬁltlglri Iav d%’ve ioaceim the optical

anot P i ves Ce&so erence Sl ﬁlf P

reco ﬂtﬁb aftﬁrthq st gl @1\@&@@8 mt gemll to gasely ‘BBtmgj@{tEelFlﬁlilmtéﬁ area again
an ophd prldeﬁ@iﬁQﬁlG dRg iRoxdéab dét@ﬁmﬁa h&cbmﬁmﬁ@fb@bﬁiﬂg&m@ﬂ Gle-

at the determ recor di ng and/or r epr,o

o onuPRdB e FRARER, R S C i ot Al eigh SRy e Solking

r epr oonditéon hyaeprodusing thietefasence ignd pedorded udths kefgt@nce[ sigripl area at
Thus thel dptiffthycohdi@iofl bk ek tHéth‘RQirN@ k& sa®di AP takEtor AbtSHnining the

S flrst | oade (glﬁ{Jerforms dgesses i ncl udi ng the
OPC, OPYTHYR rehording and{Arrors F‘é‘rg ﬁ&“ W8 or
[48lepr od FtG.fgdusicies iaemglealaybred informationr sefragegneskiuns agpoading tio an

gp{ ?Eﬁl’b&ﬁﬁl@%tfdf Mres@ﬁtq‘ﬁ;\;eﬁﬁloﬁ Iri’%feglgllﬁ nt%qi(l:%}‘r:? e 1ﬁforﬂl51§)n storage
driv& Hbl§ dlf"ﬂ% agba?{ leéfea3| sk aéﬁ P> ’ef’g't‘mtoe\r?<§3

driv eecdmlable gk SH eéthetlendtie stea 5Y instudes mg:feulenca signaltalva 55, a defect
test nﬁ_ﬁgﬁnég@dr& %‘Q réf&@ﬁ&%{?%hﬂﬁfohﬂ i3 57na 915%%1SI$ ftate in-

determ ne an optlfum recordi ng and/or re pfoduci ng
condifermaton ae% apd YEA$A e an opti mum recor di ng

[480nd/ or Theptroctureiofi hednfotnation Stobge iresdivadi(ris signitan e that of the con-
ref e %&%ﬁal%&%ﬁbwﬁ gl RIS Gk Birfeln Bl ﬁ:‘é ‘?eg‘ér% & 9%?:%1 ar@z{ f%am
at opti mum caondi tion such that Kd
save whﬂql?@ refgreare vighel aeerdadst ?fgoﬁtﬁ@%{‘?wfmcp iHe %Tmned by
and/ afredofiiigOahidr Regpradubiilg comtition] td€)] anb ltKe referentd sighal aif@anation area

2 5L B9 EhAYSL Al BTRLICAR: BFARARS, IALADAERILTh i o

to an presen | nven
to Fr@relace stgmal ip Fﬁceidﬁ‘iht”lh%fﬁ ag@f@r%@mﬁ@wm séothﬁ:lawe% ora
a | eaddti-layaiee stnirlure, ardldii poséd i@ ahddcorddblt ded Ro6H-thaleadiintiea 51.

| n CI 3! (li\(ra ?e?ere ce?@g,%alaarn%%SSa%d ﬂ{e rgﬁégegkegégﬁaha ﬂlé(il’%ngig?nS ar%a 57 may also be
rranagtsmﬂ ingthe lpad;@ut aaeq BY aagpiddlegregnal i nf or mat i on

[58F ea S5A reﬂ:redﬁ:e bigﬁzﬂl iwhlchSé RbGrdedlinftl 1@¥Bkdr8 sighf area 86 iNfdles signals
a test r.ea Str, ctureo

5t or SR S Apinge aiph § s copdifsn A oBfAPaoR Condition,
vent aathapulsi eordisinnirheireferelig sighalsigay hgirédogded on the sigle recording

t he 'la@%@ﬂ% fdcéiﬂﬁﬂ 1ddfAn 5 wheh tﬁ@%ﬁr“g‘fb Rcdréihg lagel‘éﬂ optical

et orPing gt S5 ot R B P A T PP ignats

t est magndistiha least ancofithe fslilqyrmg thirgefoonditionsoHirsirtbarefefencee signals

:’VE :j IC E%({u?fnﬁé @E&@eﬁhﬂﬂ@&nﬁl@ gécﬁﬁﬁﬂy layerddVpRill 'r%rdm medium 50 under

t he er. 1 n whi arefer IS
| ooo PR reDaing SR R SRR R ——
or a(@RC) Sedoaycmerhpitude Gtoduhtlomlleeel of the ocfexdngersignials should be

reco 91] tharfd.§. aI‘h?rﬁ fﬁE réf&@n&eﬁfkﬁ#s @h(ﬁl'i(?ﬂavé 3 q{f‘:ty"l@vel Ilower than 7%.

refer n S|gna area rence si|gna
i nf ol %ﬁncar%ﬁaa 5171%9 regpgds et §‘|§ Eeprding {apered optical
| eadrexotdimy raedilnd saifsfyangondyl bee cfﬂtﬁhrek Soqdittons dhedditios the second

S g I” g%: }hﬂ‘g géﬁhgfk‘ﬁl Jaﬁ SRLARHed By drpfopkialefyf RBERinth i} imud Rfording
conditions for tlge smgle recording layered optical recording medium.

[51] Here, the reference signals may have a different amplitude modulation level and a



useful in setting an equalization condition, a servo

condition, a binarization condition, and a pul se
wa@omdiosiceh. The reference signals nmay be recor PEOK®&n005/003258

the single recording |ayered 8pt|cal recordi ng medi um

50, when the single recording”l ayered optica

recording nediumb50 is |loaded in a disc drive for the

first tinme. The reference signals nmay satisfy at |east

one of the following three conditions. First, the

r ef edBregst ﬁtt@ﬂ@eﬁfr&h@hdsd sdd CorfEIadinl eldp@idinigvm thd @)@J:lﬁcations of the

r ecorsﬁllI 1 e001a 5 rl%derg (t)l C lrecor&’lgé\ﬁ)le(rlllglmmf&((:idlltJ a§1|9 e regérence signals

opt 1 nufm recor I ons

t hr ot be mmmmrp@mmferewm@al A@FC)in a sudomapattern. However fora
anpl pdeR piiﬁﬂidé @ﬁdm mhe@MBéméiit of the d E@tbemal thé g:ﬁplluade of the

h |
o Snzﬁ ere e el iy alees e a st B SHek Sopdefin the
r ef ereferercessiggaldren in@ynigge pefteor-ded on t he single

[59COr diThg réff&%ﬁﬁfe @%ﬁﬂﬂﬁﬂoﬁﬁitloh%%aﬁd i§1%h FBHioH @c&ﬁfd &Eﬂéfeﬁ&e signal
0 e

only e [ onditio I n addj.t

S ot o i e o ks afbr 8 WRigh pgEferehes signal is
appr oppided shyredlst medrim inigrrogt ofrmplumliy of Biyerg. Wherd ian indorsnation
for tfeesidus & sledons lluﬁa‘fl%r &ayRRs b ﬁﬁ{fe whier ﬁ%‘t ﬁ‘&s this multi-

medi 5 re, the referénce 'si.gnal s

di f f g"ryéﬁ‘?% ’gtf%’r‘ﬁfl“ﬁ“% garage H{‘}ﬁ‘ﬁm By tle%\?b qay&ﬁdmga&iycf’?‘@r fgff-‘fence signal;
jitt er thedwseldrife may tebtamty sedrdihg ddybrshieat diendrivel épends iowge @nd record
t he_ ak efléecs?éﬂapﬁﬁls QJ ut‘:lﬁ?t&éﬂ&l for fet afng' 5% dlat%yer ed

optical record I ng neal u t1ona ref erence
[53F gnal Jf prEgferreestemgliznef reqorderdn pach of %ﬁé’@“%‘f% Rhleyegs dhe recording

55 i myarsimwtizma péfbieﬂtrermgﬂabmrded hexd ta bs pediafed CThus, reference

pur pg%p?lllr?df%li]o q)?f muun E@g&;ﬁﬁ Hlfwﬁla?rep(%gfng% Pa ér&%e signal is

e S|
t h e Fepeled Fﬁcféc‘%ﬁle&ﬁa Fh@ fﬁfﬁSPn%ﬁ sdgnahi 99@@6%@@ I 11% ease of a
r ef ekanitgdbleingdiamm, sin@athé ref@entd isigus ipditdi@rinforthdidh cdibke updated and

refe E‘%Blcd%d ﬁi ﬁéntlcﬁflggaﬁgﬁ Itﬁ’erlre e?lg g Ena{l ﬁ}for rm%n? %‘eg ®4n be disposed

recording rererence si nail
i ndi &bt firgd aere Hpwevsrdn ﬁ@sewéy é“lﬂt‘? pogmediimy ﬂrreeﬁ%re@ﬁ% gnal

sign ﬁidlda&)r infeiation caMnor i dpﬁﬁle@ﬁﬂﬂnliﬂéﬂuﬁalflwaﬁﬁdarﬂf ac@ording to the
pl ur %L f tfhe req’%(fg c% si V\Ql] (%Cfi,q or 1ntr(])rr§ n%t %hg recg}d%({%?agga needs to con-

medi um
whi ¢ ﬁmﬂwlé'tmq;%g themeﬁermﬁ slgnadgre‘p@@anph fﬂ@ﬁ ey ibe AN exnapdajle area.

medi @lm éxanpleC ik r@hﬂenéeasy@asmﬂﬁﬂaﬁcﬁp@éadnﬁy weaﬁq;o@éalqﬁ a predetermined
si gna

th {
g i o g s o it i e Pt pERG0E , or a tead-out
ref epAce signal, thus reducing the tine for recording

[s4per dg@. 6 1ﬁ1§§1]atels 1 d@uﬁl@—ﬁa@@@ﬂ GrfformdH0R Etﬁfa‘ge H@Hlufne&:@érdﬁig to an
e I EC

in eac ur al i.t ers

| ayoPEOPfmaR A Ep bt ARG in ety e o os
be i phirdiy eftrecorting Jayewf @r@ﬂmnsnegnéllng amdlororeproducing condition is
info ﬁﬁ‘@rén@ﬁ‘t éa&gk:@@l{ﬂng Gayef Avt\!@d)l‘aﬂlgfye ﬁl@rdGhB'lg-la{y@ﬁéﬁ inf@rmation storage

refere IS recor i s recorde
refe Fé’r %ﬁmg ? At @Pﬁ“&t"?g’ﬁ PESEY “’3‘?““‘?‘13’35 aé%f%‘&n‘iff“gé‘al area, in
rewr iwﬂlaﬂnl agefveticesignag isme@rdddat aredptineme ecendggabndition, in each
i ndi caLQfind 1 é;r mation can be updated and recorded in
an identiCa atlo reference signa

[59h or n&%ﬁfﬁﬁn%. ﬂ%@l@fﬁ‘s infqymatiqn; soragejpedium bas two
Howe veeprdinglaygask0 axfd Ial. The teeexdnrgdawe 01D invludeh 2 lendircaren6® a data

sign @l‘ea' d%n‘c‘l %tn‘ﬂﬁdlk glfeg g%h B Jﬁaﬁl&iﬁ% la? piﬂ@ﬁl&(% 'rﬁid&% area 65, a

i dent | ca ocatl on and accor ange
r ef efl@iadea g2 1sadenut afenp’ ﬂ}bﬁ&‘faﬁa% prsm 00 inglud P%@Ftam@ -Oanda
ar eard¢fa@ente sighalc:@¢n 64-0 and the lead-out area 67 includes a test area 63-1 and a

SRR




tinuously increase, the reference signal information
area may be an expandabl e area. For exanple, the
WO edoetgrsce signal information area may be di SpPGEERR2005403258
predeterm ned area of all rec%rdl ng | ayers, for
exanple, in a lead-in area, a ’ni ddl e area, or a
| ead-out area. [54] FIG 6 illustrates a
doubl e-l ayered i nformati on storage medi um according to
an enbodi ment of the present invention. Were an

i nf O[réf_&bﬁ&%lg’iﬁ:\ﬁtélﬁﬂ Hﬂﬂﬂhé MfG@tion &gt&gahie&funﬂf)rmed of two recording
mirecor dln

reco 'iad a9 f G4 ona, r3lbrd I?f?rfr epro utcmgt WH 5 £ the fid'st time, the first

reproduci ng con i'tron recor
| ay e Fecomlinecang{on gqpyodutnn& apRstasisenerfgyres ieepriling andfer rpnrﬁducmg tests in

stor %Qesﬁml‘éh Bﬂloaﬁsﬁ)@ﬁe@hﬁ] ﬂle‘l&dﬂﬁ‘ a@& 86 of the ﬁ'ecbﬂﬁlgqﬁﬁﬁ €0! determines

t

o oPA AR TR sSHER prEly e coff G, pd Pt prierggmined
condieference signaldia @ﬁememgnahegea @y@ pt the &g¢rmiesdeptimng reeprding
FI G céndiddie AtkauiRE ﬁrslt 6B anlbPF L&Re SipRfABSeB U R ording

has t recor,di.n s LO a re
o e e DG oty e o AP %%SPO&@@&#&CIS? il gipa 67 of the
and aecordi leyeald ade@@mirgs dn optenune ceepuinggni/ey sprddu¢ing condition,

i ncl YpeRcdddh %h&etﬁﬁﬁéﬂ r@éren@e géﬂa@uﬁﬁ@ﬁzf&@nee@@ﬁa@rea 64-1 at the
| ead-out .a n area 60 includés a test

r
ar ea %tﬁmﬁn%fﬁ%l’nﬁnufrb‘feé‘?rgﬂgéo’é‘ilﬁ‘?flal area 64-0 and the
[56ead- odf therisfarntfion solagd esdant, @swhiah e eefG8nct segnal appropriate to each

ar ef %cgnﬁr}@ lﬁﬂfﬁ [fkaljeccﬁ‘{l o?ﬂ: referenfe §1§5§.|] hdad Qf tﬁ@}écefahng layer at an

Storage dium.f or ne( [eco ayers ()
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\rlﬁf g%ﬁ‘eﬂ 22—1r &‘xiéﬂfg?igf&g ghcli%g@éerreé 9% ‘?gmﬁe Joﬁtugloﬁfw er&ﬂg@&l Th @ﬁéelﬁyer L2, an
i i | ural i

R N P e MG L R MU L

posi nirargeddn ¢ layer La,eanbadsuutfama@SBn a datg lapa 8P-3; arcloandhiutey middle

| ayerm@s r3edfr@<FJnﬁgu&u91 %?r e(ie’fl’f‘er&f%%r{ cff‘ﬁ%? kHAGnd B s dn'dpposite
a plur |ty Q a ers.

recor
r ef e.tré Rath QD dn WEI a%s? d}f%CUF’Pff yp Oag‘@ﬂe }nr?easia?rmzéayers as
whi ¢ khavaelsy tae airow096hd the paratie maglepatle (HTPNix which heagé irations are
time 1 heforBbint | q iBfled.
o e o A b g A S
In each of the layers L0, L1, L2 and L3, there 1s disposed a correspondmg
reference signal area 97-0, 97-1, 97-2 and 97-3, respectively, in which an optimum



reference recording |ayer may al so be used first. [76]
The reference signal indicator information nay be

w0 e@on8sds only in a recording layer that is fiPCI/KR3@d/003258
that is, the reference recordjng |ayer. Recording
i nformati on on which recording |ayer a reference
signal is recorded will be sufficient, if the in
formation is recorded in any one |ocation known to a
drive. [77] Further, if this reference signa
I ndi @@bﬂﬁng Ak FepEddBing SorfdeoarmigChel fBurd throdfi@test and a reference
e Sy A D GRIPIHE e LG DRNGEFLADhe referonce

| aye slgnwarqa B ip é}sp@fﬁmhaieaéfn th%9 b i the ayeded ﬁlm rpfgrence
cond bghﬂ Arda®7i10W ﬂﬂp&@@i i 186 RindediddR D4 EMeRERFS L1 the reference

recor the fore
ot R0 Saen Y s Aerod FL G5 S miad prGRE R 1. and the
r ef erderercesigyaldres 3Y-3 md@pnwkitm thee dgadrautiarem 9B imithe dayer L3.
[8 orag %lsféeﬂﬂ tHEMeWd-t ar&aPQ’Y @Qf lﬁé @f&hﬁlﬁ%do%ﬁ@fa?eri@t @kdference signal

.ustra e mul.tilayered
et e DS g Rl i UGS e g fem aca i
of t Iwénqbrldgumtlonmémtmgmlam fvbeneiamgfetencedighal 8 redorded among

r‘;‘ ;'rlaykﬂ%)b? frie G121 flaBr%fEﬁtmfGHna%"oR Lidgee %ﬁiuﬁms%cdr&l&i' WHEShé

In t e
I ead Sf?fe%\‘ieéégnéllls EFC"%‘&‘? i the @E-ier e(ﬁecoﬁfﬁﬂﬁ 13%‘/? (]?Mtlf@rﬁrﬁtn dgiyp gnd the
ar eardg@énarsegnaloindicatoiuBirmatam; sdigeting thatehekeference sigina is recorded
| ay fn b refél‘@nde'}&?['dlﬂg ﬁgér 1s ‘fi‘éc%?degélh the r@ergﬁée%l@ﬁﬁﬂfo%ation area 96,

an outer mddle area 93-1 are continuous
ar r chd’eTS erquge sigpal [sfygher Eeford&ﬂ in 3petier kyerdye SS?%‘Q dgjye, she
dat areeresce3R:mnal indingiominfopmatéom indickding tlaut exdierSidbe Rigatile are recorded in
cont
or oa ekt RERERY Bl 4 AOMARY Blor, Huplu e PRIHEHerence signal
93- 3 infpranatigh eiea 3 us| y arranged. The direction of using
[82he nedBdinise Sf o r@pPBleictibéd dke,1Ethb rdfédti)e sigilal\h!hfoﬁhatlon area 98

U S ag % (gé}; ?egit dng;ﬂ}i 3@% r%gegeQB? I?’éc{)ﬁlﬂgq aﬁ? F? 'lf’& il &%EOE%\ F]nsaﬁﬁion the
( PT PIEfFfﬁHWFW{!& @ hgs max be o f%orairlw lpyes gtbegtpn Lewhere the other
nei gidyer is lﬁgst hs—z:u&iy& drivb azhajhruaésgmalt for ﬂmﬁrmlme

[8%]?(:”]t ! C/Q L %L%R'B{ h% refeleggé 1%nal red;ord%d a}t amlﬁ}/lja}%reld?hformatlon

refe F‘@fﬁgé n@ﬂgﬁaqhatahaé ﬁlegtru@ure 9y deﬁcrﬂgeﬂﬁbowﬂgrpfesence to FIG. 9 and
I €S Pagd dol Bbah, usédlis MrdedorP& ik PariviU i bRIePlodeW@edid B d¥n in FIG. 10.

85 P of e 0 §AdferarR o St iBfich ks g s pdOMed n e

condieference rm@ns lomeri iU of dhd multitlageredahiormation starggeahedium 90
area S&XVIQNHGC*) 5yP®S @ickt bAvd. 'Vﬁleln@l‘%jmhlﬂ lge?éﬂ ififorHatidd sfdi‘%e

| ayer reference . si

0 b e Ry faBa of st e i fts*BRE Sess only
r ef erenclingdaymdl.0,dleb2 67L3) in whith dptesetd be meqohbd iamdhdgtermines an

m dd I0 iR ‘fi‘ec%ﬂﬁ% zhfc]/dr %r&ﬁ}fﬁﬁ c&?dltl(ﬁf‘ q’h&h Scdoffify 18 I't’ﬁiaedeternnned
S|gna rea_ 97

S ose ead- o t are @f?
in t fenditgnefhe figst d[%eﬂec %Bre ﬁ“cﬁﬁ’e%“?lé% e e%?P%Ga“ gea 97-0,
of t 8@ 1y €7-2 0e9it:8). Reteoim tn §f1G.aefor eXampe, llfaheﬁtsndleve determines to
S| gﬂﬁ%cof aglg‘@a @%brgglg&ya&q glegtﬁagﬁg@gsﬁ%w%%@m&%ﬁown)
i nf oﬁﬁa?%ﬁlt P’?ﬂ& ?@ § Jetgpanes pooRImpm EeRflg aadior reproducing
si gnabndition; arlucderding twihg dbmn&i @iditibe, racords thé sefe@ened signal in
i nf OE‘éf@ljéﬁ&réigﬁgloa[r@a@l -mleﬁ',%fefeﬁcer s?é;ﬁf ﬂﬁgatoﬁn?&fnaﬁ&?('LO')

indicating that the reference signal is recorded in the recording layer L0 is recorded in

the reference signal information area 98 of the lead-in area.



reference signal is recorded in the reference
recording layer by the first drive and the reference
W@ e@aasoerndi cat or i nformati on, indicating thatPCHh&ER2005/003258
reference signal is recorded 1n the reference
recording layer, is recorded I'n the reference signa
information area 96, if a reference signal is further
recorded in another |ayer by a second drive, the
reference signal indicator information indicating that
[85f er enRen &h@ ARt griverRrfoBesy &wretd}dmg apéreﬁcﬁnﬁ et area 92-0 of the
tr ﬁfgrre(r:(l:l((e)n Igela% 2 &‘Q?Kﬁ%ﬁ tfl]e da?eg r(r%fg:m(lgr rng lr(l)% atlon @gmsﬁeé€§he%rst Yrive
Becapeorg testsor lémrbhb Igernd L35@ findy bmu@um recording and/or reproducing

r ef ecemik®ons) A4 t’tﬁenl REGAREdree &@ﬁﬁs &s%oﬂd&lgdb %@@&ﬂd@@hé’m the
in tﬂﬁ refere

enouiereRss Seaal eIy e & nE BSheslits horgime e plig. in-
may rﬁ@n@tlmemdlcmngghaté@aenefemnh@ signaheare reconded in thérecordingrayers LO,
| ayer1i s iﬂdrlg mbhp te@ ifthk Y&er@ﬁﬂe% nh'ﬁﬁﬁ)nhﬁﬂm%e%k) gf or

e first ti 83]. A stat are enc
88 ot A datf &"@@@iﬁfﬂkﬁw spnahit RrORe] B BercP SRRt fhe multi-
st or dayerededommtivh storage medine Kk is lraded en the satentdnvsadier the data
abov @i iy Jp%faﬁfn@ Bé thelidst 'Z_ihC% 1s91n§sﬁgd hsas'floﬁ'ﬁ tin PREN 1 YRR tate shown

is lo n rive e used is
shova‘aﬁg}d rﬁé Sfd‘Ppﬁcs‘hf vehees th iH‘“ tkle“‘éie ‘é'g‘?fﬂﬂfﬁlgrh%%aﬂ’gmﬁdlum 18
st at éoaded aghainodntathe éfstdevice signal is recorded in the

[87]ef er CipgE. lrlesﬁ&{'éjé ﬁgte qu"ﬁ/ﬁlfch kgfgreﬁ&esléﬁyj is h?ckn%\é@ {&fle lars]'er L1 of the

I 'nf ormati on ora lum 9 hown I n
firsmuf W%fe Wﬁ@ﬁwflﬂ% SURRRES meﬂlavle‘wéaom nlat 9 tha second drive.

st or &@ennicnulnilayesdd ihfasmarain sesye miskcn insthe statd aslstawntih FIG. 10 is
f I Sﬁoa?{d ‘YﬁEF E&ﬁl&é st %g éc\f)ﬁfll\lgﬁvc‘e{’]&)aﬁ%sy thd o r@fégé}ngé ﬂgnal is

r ec ofgetled HEIIYd’éEhérIQWhIe% froyp B s ?’Fﬁﬂ‘iers&‘élrl&f%a%ﬂﬁ@r% of the
r epr edden Aga 8DOGI the@eferenttacordiag tiyeh Iy It the HAr@area 92-0 of the layer

dete iﬁ]hgéalgnuggd}g‘ka{ 151% ht (ﬂl?a c{a}- b8 'i‘ecglrdeg Qal-9§ f"ecgf’f\le{;l he data area
reference si gna (h erence si al 155"} %

97- 192-9at the gecogimggonditien é@tﬁmgeq Wit rer!Ee to fhgpeference signal
exanmpdcorded in thé a:féreﬁ@klgﬂﬁll A& 9¥el. ﬂdﬂﬂeﬂﬁﬁlfﬂﬁzrd 0 kphcel &t the data

int Igue 95 9% gvthlc% t(l) @é rd di‘ 8 thte s%efo];(li (rh?%e epell'ijo 5}1%& it theQafa‘er Llin

t est “AFéa (no -1rnar
91-0 orCEEwewmmweahl,@pd 2l mifrte@umtslu apymaAdeentding and/or reproducing
repr Qﬁmﬁtidihgre@@fﬂﬁih Fdf€ErBnceANalaf edTEdhdeGignal drieo TR Bigpd¥EABithe inner
condltugn g%?rds the reference signal in reference
g 0. Then, reference signal indicator
[88hf or mdhem in ¢grder@o )ndilqatﬂ thattréfaggneeragnalsiace nayf eeerdedin the layers LO

si gn ﬁgd Iaﬁ tﬁ@l?fhéEQﬁQ ]§1gﬁ‘al fificald? GriFbihafion L‘e%?ih@ltéd s referelg:g signal in-
recorded .in reference rmation area
of ¢ RS SR O Sl ad 107 O 40T

[8pler f or Ndecanwiide,dn case of diavwgitdpemediionupdatingadata ztrap adedfcad location
of TR ghé?ﬂmlnﬁ%ﬁﬁes Lﬁ)wéfetf &h czIsQ Bf Aakif- (;Ifée ﬁfeQiuHQ since

operation 1s tinig first per f or ng
for MBJAUpgdetpin %m'l&angcapgn i IWBO% G ﬁﬁﬁ? EOH ¢ f lormation

and/amamapmedupmmgaUna@anamskmmmﬂlthen records
[96Ef er ergE 13 ﬁﬁkﬁjat%s 3 Ghried- Gﬂc@QnJh? léy&%ﬁ %ﬁ&%bﬁ ht?ﬂée heaiuhe

reference signal areas
r esp&eYOF W@e&frwﬁalema%féb%vrew@avmﬁn f%cﬁf%{‘g FIG. 12, the write-

i ndi ot mgtitlinetedtihfermatioarstnpe nsdymainsludesst lnparoLodd, 1.2, and L3.
[91]he r e‘ﬁP{ Il i@l‘ﬁ&ﬁl—lh Qea I'I#)l Ol‘gdﬁyﬂeé'?ﬂmégg’%f glg A(agle area

I'n the re ence SI g ormati on area )
st at d03 amoehn%u%fa@%é & rfefidn theilayey bd sndaper gyddle area 104-1, 2
Secodakadiea 162" Maid ah lpatertnliddld @y£103d1 are continuously arranged. In the layer



informati on storage nmedium 90 is | oaded on the second

drive after the data recording operation by the first
wa@lei06@80635 f i ni shed, is shown in FIG 11. The SPEI/&R2005/003258

shown in FTG 11 is al so appljcable where the

mul ti-layered informati on storage nediumis | oaded

again onto the first drive. [87] FIG 11 shows a state

in which a reference signal is recorded in the |ayer

LI of the nulti-layered information storage nmedi um 90

S hovmz; dh ifthdemiddle Biga 206 2.C0dith déd W2-2, Widah 6ulié middle area 103-2 are

Ul ol YR ERLOT P Aa 21,305 LU S o6 SLRH23, and an

as shown ed 2on the-Second AdArde
secoﬁ@lteﬂmi‘iﬁll? arenk03rage eominuenshersngdfce signal is

[9r)eCOr defleRR b the MayeRE.0, BY,A12 dn@13f therdi$ fispdsed £fepieRe s1gnal area,

98
0" S bl O 72 gt i M3 Sy R o e
02- 0 prsHinging condition cChefunh ihswgh arteshaiia wiereke slgnsl cupibe recorded
be fﬁ@&fcﬂx?iw Rk Aditidn rﬁﬁ@&&@l@n&eﬁ@rﬁﬁnﬂﬁ‘hﬁﬂ&f £, 998-0, 1@8-1,

the r ondi ti on determ ped wi.th.reference to

e AF 280 NS P BB Tl i GRbaes Tapader

ar eaiglicafing idovtedtelayeriafrefeteacesigml isge®pded ecan ibe rdverdddit Bhat is,

ar ea re?greﬁ)ce' sfgn‘é\mr&{‘lm ) Jlﬁci%féngé‘stlﬁal f-nﬂﬁmﬁﬁ&i)é}ga s (Y &re disposed in

| Z;felt elpad ¥ t esgpi-pﬂg%éﬁyg}/ﬁ{) r{g{grelagqsg inJ ﬁpxﬁgre?erence signal

and/ mfomnapom aiea il 0y 1 eerdikpbsedrin irmecoiddl: apear lé)ﬁelrm tieedayer L1,
si g n?éfeljeﬁbg s?gngfﬁéhcﬁ)7:°2 Qﬂqgfeéhgé@'sélal ﬂ'lf&hﬁf?&lseﬁ'ga {033 he disposed in

inner md I n order

area [ 88
| ndi dnpemicln ar?aelroér?elﬁé%e léyeg}%r PG ereeR B GPRAY -3 pnd reference
t he h@yﬂﬁmfoin@tmn dreh|108-Blaee digfosedain ties 1sddgoua breb N05-8 &t the layer L3.

[9?]mc or m%ﬂl@c@ arn @éﬂg ﬁlehﬁg‘és}ptgg %@J &Qg@ i' edl\gra gefLere;nce signal

ormatj on area to |ncIu
[ 89] indisainpinfpranatipp thagis gecordeg i S yRHTEIeE |S@n#e%ﬁ°amtlon area is not
updaiupdigeddatan idehticnlocstntbiuc Blupinetbiniaciextiagutibs, and with changes in
per f ﬁ{qugreg@epéf ah rﬁtﬁﬁator%%%ﬁon 'tIQa ar Srg 181ted?0 c&r{iqheorgf‘e?ence
dium since d In-an | |ca ocat
| S | ﬁlﬂa@lsmdstra@r mfﬁgnfﬁ@flerw&@é@ ageyehag tq wwhm@f @ﬂew@@h the
may Bferdh@Rameinfimiiyngs tddedded I)&cdnﬁih@lyl, ﬁi’base{ &Q) wiiteonce medium,

12 i l l é’hsgvr FiG. 612V\ﬁ1e %ﬂ%ergnc‘i%%gg Jﬂﬁgm%y %ra? 4 T, nf(ﬁ%)n?edlﬁ more than

st or ge med’gum ‘actor
pres@mlopﬁ\ﬂéﬂllbﬁlthﬁ@%ﬁdrﬂgd@’eﬁo FI G 12 the witeonce

[9111}” ti- m eI3a6la FIGWEHaNEbE XplaSligy @@ﬁm’@ﬁﬂéﬂ-ﬂﬁr&ﬂ’lﬁivﬁ &@fing a reference
ayers t.he

2 |
| e A b et A giyition Sohost ety arfSlepenc it indicator
i ddinforaratign nsreterence sigodl infommation preg ﬁqecgng@tmtlpp pyesgatinvention.

In t bx? cglﬁééﬁrmd-lﬁ-’lay@féd likYORkatich dkBe ﬁfeﬁﬁmlg ‘f(iaaed 6h @atigt drive in
area

cont PRI o en Bl it AT 4DaF o Onl & RGFefed eording
ar ealayerlL),in whithidatads wdbe1@Prd2d imopbration 082.@nd nordolse writing/

ar earéagl% %nﬁ”‘s@tlﬁpﬂeféi‘éﬂéb‘ §‘§§?§§ I;ef(gg&ﬁn tﬁé}eﬁet’&cg %gxgdllj ?{S? of LO at

ale ut ar
ni ddf ﬂ? d%?‘*é‘&‘“ig Sptgn‘HP éeCE%ﬂﬂ% Gradiger %PFW&H’Q Zg} [92] In

[98lach ofThehgh¢ epntoburidf thd first dtivadntidls the beitieg/rending unit such that
di s p?&@[‘énc@: sfg%gﬁﬁﬁg'&& 1ﬁfoglﬁ§t!i afnﬁﬁ:atuggQKatQhe reffente ﬁa] isfrecorded

e si
and 107-3, respectlve amm opti mum reco
and/ &rrefeéerﬁ? BRI o it F‘??Hfde‘éﬁl e eseAtd SteRIGBigHmEon area
t est dapobed i thé lmdamcaea;o@hainedmm ib eperatiomr idd dNext, the writing/reading

unit of the first drive records data in the data area of 1.0 at the determined optimum

recording condition in operation 135.

[96] FIG. 14 is a flowchart for explaining operations of a second drive writing a



according to the condition, and a reference signal
i nformati on area, 108-0, 108-1, 108-2 and 108- 3,
w0 e@pmstsrvel y, in which reference signal indi cCB€DKR2005/003258
information, indicating in vvh4 ch layer a reference
signal is recorded, can be reorded. That IS,
reference signal area 107-0 and reference si gnal
i nformati on area 108-0 are disposed in the |lead-in
area 101-0 in the layer LO reference signal area
307 kf&gﬁ’cersfg‘nﬁr E@lﬂ@l@dé&iﬂ. ﬁ&éfeteﬁé%ﬁfﬁl inﬁﬁ?matlfl](ﬁﬁaréd:)ﬁteﬂ- th@loPerations
i spgsed .i n ar ea n_the
r ef e?@"r%“e“‘;ﬁldg‘nﬁerr%? ‘é‘é{ ‘3’?“%‘?‘ Famg e?"esr“(’era e sl gnal f which the

i nf oFeferencsrsigaplds recogled only én th seiersece rﬁ(wrdlm bverm lpadad on the

ar ea sdddfld 3n¢d’lnbb&aﬂ1<ﬁ1yﬂﬂ 'ﬂ?e coﬁﬁ@l unéfof ﬂﬁ%@@)nﬂ et det@tres a re-
nce.

{1
di sp BB R P RECPETHS P nee (R Bt i BT RrEE Sna aro
[ 93] ol irdcerding layar Mazmd@onmls t.lmwrltmgirmrwmnit @0 that e reference

I €COkidhAl Gndi®Akr orh fof HEME SerslefiddAlgnh NI @A area is read at the
i nformati.on that is recorded in a re%erence si gnal

i nf 0GB preduqtion conditinnin PREFataR 184§ gent i cal
[9Tlocat i dFhelvantral iy ptitht eetond daverexfirmsabatdference argdalwndiéntor in-

f E 2” g(rﬁ‘glahéhe &Etleﬁrl% 1°=effe%i‘—e(€)ﬂ%r@ Qi%néh&{é@égd?dé?ﬁéf 21:] Iil{elayé}ft&% {Bhd RPFerence

i ndi EPulng 1Ay i eReration; ?%g Tg’ﬁ ke conprg ‘H’i‘trfﬁnfts“af%aﬁf‘?ﬂﬁb there is an
of t unesorddtl arén inhiee datd @ecofche sfegenmb racmfdmgr’ra;telr umpemnon 144. If
' eCOnflath; ARG inlit &Qﬁe%c@fec&dﬂ%'l%@ 230 i on-

as shown in H G the reference si t|on
ar ea WWFE%HH%H‘%CHHWr“élt’tth%\}‘{ﬂBF%feF‘%‘B%P‘i“bWC%ffis flgfa m the
t he nmecsrdédyed @ayterdeterinB{l rdebfdinglcdndisomwith eaferhadetto therreference
explgfﬂélnlg iﬂtl4§’ns of a first drive witing a
ref erénce s on a nulti-layered infgormation

[98k or agdf thetsi lam) wHecordsdareadp thedpigreare fepRifiag dayer according to the con-
I nf ofiffahtiodrtedult ofl tHeebatk@ NG, thé ¢ondbl wrlif prEfoRhd DRridtieand/or re-

ac C 0 ?ﬂdﬁ&né Q(HEdﬂﬁ)PQés? for Qtneﬁtqigc%i]&lhgéﬁxergﬂ Lj"iﬂ lérc'(fé? to use gle recording

&_{ ormation s mis
t h e fd4yeedl1yin qperafipn ife The casroh wmt copals élwmtellg/reaﬂmg léllit such that
t he Elréf&%naar sighal ik @éi:bﬁle@ il ¥/referéridy Signd] lafth @f €18 dtermined optimum

recordi Neh %g&om?o LS 1on;l£’}1 data is to be recorded in
ontrols'a witing/ reading unit so

er a?cl 0] n
[99ﬁ at  aAses the sprteol snigeentrolsghe weibngfradinguninwuch dragrefarense signal
Si gnaldicatd® @nfefmakiGh ﬁfdldahﬁg el Be fiaite @i@halmré@ﬁﬁﬂ Gk #h@ reference

'+ rspRPraRyFPED B s bidied ke RERGs e G lafipngren n

uni t operatipnt 148t A thisdimen tecasd Qfrdavritepueecrmedinm; nafesanae sigiah indicator
i n?' GiFbintidioh Rabcdrddd ik Qi&ﬁ@&ﬁ%xﬁﬂogﬁ@lbcdt%n gﬁ@&rttﬂeﬁﬂrst féference
rereren r LS. I or ae | e
ot of BRI oP R R R P BESRUE g i ne

[10@ad- | Alwx daaafis tebardedsidiall the nafecqnee signad infdrBrbhtioNanes dispdsed in LO

wri t hfi@ﬁl@&qgh@ﬁoféﬁkﬁceqsr &élﬁdﬁlg G§t5 @ﬁht&?re‘?é%@&@ denslatdcator in-
mt?e dat a. ar ea rmne

r ecof YMRYOLS r‘i"cﬁ"fqeg M3 ’F?f%EHéPF é‘tgf‘% ﬁnf??%at“’f‘ g6¢p dﬁP@eTi%mP lead-in
a f| eweloda tecomimgdayer ai beiused mq:xerfat axampleome eecoelingriayer L1. Then,

dri Vﬁle%htrréll?lglt ﬁfo@sr he %tlﬁ%ﬁ@} ng ﬁbﬂ%@a{t 'd&g 1sarecorded in the data
ref er enc I gnaj. I nf or mat | F%{}@Pgﬁ ter opera 1.QNS,

showd™# H fbe @gco Htlllﬁugll ﬁ:ﬁ? rdipg condition in
st or ap@atioadidQm i n V\,hl ch the reference signal is

d
[115@0 or eﬂt&ﬂh a gegvc%'ﬂlg)dgﬁ%n\?sre &?frf]@%ré%ggw&ﬁgn h%)é%[f‘ A Shown and
cont fi?ﬂ"ﬂbffﬁ’ t would hecapgieeigied by ﬁhﬂ@% skillqddp therpgistha Ch@ges may be made

in this embodiment without departing from the principles and spirit of the invention,



production condition with reference to the reference
signal of the reference signal area of the recording
wo ay0e/0816@ and controls the witing/readi ng unPCT/E®R2005/003258
that the reference signal indJcator information in the
reference signal information Srea is read at the
determ ned reproduction condition in operation 142.
[97] The control unit of the second drive confirns the
reference signal indicator in formation that the
r ef eRNGEpeSIf Yhath ib Gefined ar e Blail and itieileghiayientst hat i s
the reference recording |ayer in operation 143. Then,
the control unit confirms whether there is an
unrecorded area in the data area of the reference
recording layer in operation 144. |f there is an
unrecorded area in the reference recording | ayer
according to the con firmation result of the contro
unit, the witing/reading unit records data in the
unrecorded area at the determ ned recording condition
wth reference to the reference signal in operation
145. [98] If there is no unrecorded area in the
reference recording | ayer according to the con
firmation result of the control unit, the control unit
performs a witing and/or re producing condition test
for a next recording layer (LI) in order to use the
recording layer (LI) in operation 146. The contro
unit controls the witing/reading unit such that a
reference signal is recorded in a reference signa
area at the determ ned opti numrecording condition in
operation 147. [99] Also, the control unit controls
the witing/reading unit such that reference signa
i ndicator information indicating that the reference
signals are recorded in the reference recording |ayers
LOand L | is updated in the reference signa
information area in operation 148. At this tine, in
case of a wite-once nedium reference signa
i ndicator information is recorded in a |ocation next
to the location where the first reference signa
i ndicator information is recorded, in the reference
signal area. [100] Also, if data is recorded in all
the reference signal information area disposed in LO
and there is no nore space for recordi ng data, updated
reference signal indicator in formation is recorded in
a reference signal information area disposed in the
| ead-in area of a recording |ayer to be used next, for
exanpl e, the recording layer LI . Then, the contro
unit controls the witing/reading unit such that data
is recorded in the data area of the recording | ayer LI
at the determ ned optimum recording condition in
operation 149. [101] Although a few enbodi nents of the
present invention have been shown and described, it
woul d be appreciated by those skilled in the art that
changes may be made in this enbodi nent w thout
departing fromthe principles and spirit of the
i nvention,the scope of which is defined in the clains
and their equivalents.Clains [1] 1. An optica
recordi ng medium forned of a plurality of recording
| ayers,



conprising: a reference signal area disposed in each
of the recording layers to record a pre determ ned
WO 2d06/0808C® Si gnal at an opti num recordi ng condPCT/&R2005/003258
determ ned for optinun1recorvgpg and/ or reproduci ng
operations for each respecti recording |layer; and a
reference signal information area having recorded
therein reference signal indicator information which
indicates information on at | east one of the recording
| ayers in which the refer nal is recorded anong
the recording |ayers. ?ggggé@grding medi um of cl ai m
[1L, whereimd Jsmlcm%&fraﬁg &e&hﬁﬂ@hnédﬂff@ﬁiﬁﬁﬁlit? Of RESinkJayers,
di sposed in a.recording layer in which data is
recor ded“TT#€t"®anong the piurality of recording
| ayers. 8refaftreesignaragiardisposadiinmachfof dleaeqording lapiers & necord a pre-
the ref egQBGfncdiréidRhcd ﬁérﬁ! &%'oﬁﬂmﬁﬁﬁ@cdr&néj ESHRARA Wetefnifled for

fl'ﬁ g ° { glc 2 R e I&S{% a&a/ Ot fegfq%wné g‘{lfgf;tg)gg ?qr Fgc%(wﬂgspectlve recording

opti cal b&aomﬁ ng nediumis a wite-once nedi um

i nformatj EerrEﬁUé S%QQBfoﬁﬁatfoﬁ%ré'a%faﬁﬁg %srd%ﬂ Gféﬁelm reference signal
i ndicator ,in formati.on Lﬁcor ed H& the reference

signal i AYISPRRMISMatpyhick mdicaes qiermaton An ghipastefied ghe recording
space of layére ir ehieh the cefesngprrignal isfrapondet amongthe aecofsdingllayers.

Conal 1 oy LAl e EhiBr by i ‘ﬂ%efef‘e%‘l&f? o information
the recof? w&? P8§Pé[r1%af°8°fdﬂ‘gn‘§¥% Buwtslﬁfl Eaée &raf%% distamong the
an opt i cpluraligcafiretiondingriagiersim f or med of a plurallyy of

r ecor di ng, hi4elos H%Bs?l{ﬁ%tolﬁgﬂnﬁ@@ﬁ réih I rofe REO! Snlifinidimation
one of t e recor ayers a et ernlne rence

si gnal afreas deﬁmeﬁﬁw reee@% AY§T g@ﬁ’dlt? P%reé%%r@ﬁ AyEed

for opti aMerewediny Mgdiamaf ofain &, \pliidﬂﬂﬂiﬂtﬂﬁgomﬁelrreddrdlﬁ@medlum is

in arecoy 'tJ‘&lcieﬂ%’e ﬂlfma%g ?daltﬁl 4R 1% dénﬁéﬁgrﬁa? gldlcator in-
anong the plura recor Fs

r ef er enc ©OTHpLRCqr 1@ thegef e¥eﬁf5%1iﬁﬁi m&matlwuareaats |r?fgrded inan

i nf or mat hlﬁBccﬂdlbdtsbﬁ:erdE aRIreleitgcd @Rl infdimatibrCdied. he

][ g{, renratelngﬁ ﬁ}ega orqull%s lﬁlrec?lcor qel%inrl] \ivl?ereruel ﬁl%rrg \Aﬂegc%m%-a? 1nf0rmat10n
first reaot thalisposed imatdeashens ahth erre@%dlag l‘f’lgef@at a on an

optical ¢ e& HethoB Of fw&uu@ dafronRd officalrdbiding! rhddiur® formed of a

recordin sin recording in
one of t ﬁ'@ra?é' ff‘%%%‘g"% éri‘??%rf‘ gﬁle tgg%%?néqr%‘u‘ ed reference
si gnal atecerdingpn prashtheiserrding dpyersradiredetenmited eaferpredignal at an

for opti GfsﬂﬂnﬁﬁF&Bﬂiﬂ@&oﬁ&%@&et&ﬁnﬁkﬂqwlﬂﬁm%@&aﬁlg Qﬂ&’or re-
in a recor

I
mong' ¢ rarohdifk ordfefiont AR dine VP 1p iR B 4f PiRssca e amons
r ef er enctheplugaly of iecdirdiag dayeisndngr mat i on, i ndi cating

i nf or mat fe@&dﬁ@ r&i@ﬁ:ﬁ@&s@éﬂgl fﬂ&ch@y ﬁ@oﬂnﬁ‘uc\ﬁp hﬁfﬂ:aﬁﬁ?mfonnatlon on the

reference signal is recorde in a recordi
recordmg layer in which the r&erence signal is recorde 9 cordmg signal in-

formation area of the recording layer in which data is first recorded.

7. A method of recording data on an optical recording medium formed of a
plurality of recording layers, the method comprising:

recording in one of the recording layers a predetermined reference signal at an
optimum recording condition determined for optimum recording and/or re-
producing operations in a recording layer in which data is to be recorded among
the plurality of recording layers; and

recording reference signal indicator information, indicating information on the



formation area of a recording layer that is to be a

reference. 8. The nethod of claim®6, wherein if the
wWopincosl67s ecording nediumis a witeonce nmedi uPCT/KR2005/003258

met hod further conprises reco&di ng information for

updating the reference signal”’indicator informtion

recorded in the reference signal in fornmation area in

an unrecorded space of the reference signal

information area. 9. The nethod of claim8, wherein if

there i SrederdbiRagRr inOwHiEICME geférbhrels@nel e ReBrdsd, g @kecording signal in-

i ndi catoFoninaforrmtion I n.1he i n which

£ di | ayer
the. dat arorlRjd B draedo iy TR it o ¥ Bl " WM O
conpr i sed Theaenthidny claite 6, whasein fohe aptigalaecardiag aedigm is a write-

i nf ?L mat e mdfamt&;] El@crﬁétﬁétpﬁnﬁérlélﬁﬂipﬁédﬁfrﬁlbfﬁ% iﬁfbtrﬁﬁtgﬂl if@f updating
anot ner ne e recorqgln ayers. Pq s netnoa of. .
epr oduc AP NeBhin g R essrid 1 R e enal in-
formed oformatfinared in ey uorcardeskspaderty theargfsrence sipnal indermation area.
c O;Tpr ' Slt 9.9Fhe;n%ﬂﬂidrltﬂ clfaﬁﬁ g{ @ﬁlﬁ@in?ﬂ tBdt8 ks I# %&QB ﬁ{c_ord t}le reference

I NTornati.on roma east on ayer e Q | C .

r ecor di niETIGEHOT el e el dgver fuHutE dpfa is st

i ndi cat i regorded, thermethodoiurtber cemptises ewordifigibe redgrenceisignal indicator

which a pediRBRER aSt@RAke disnal BERFHEARSh Aba SMunBRE! SHADF the recording
recor di n%ycondl tion; and determning fromthe

ref erenc&¥Pgnal indicator information, recording
| ayer s i b0.whmethod bfrepeflariegdata Horgaabptical reearding @ekdiuhi formed of a

Th h I; i j f th
e net glqrsal“ﬁgfn(gf:r@tfo%lﬂé)}a é’iIQ,Qfl@llrthllg@@Qrﬁ[ﬁ'ﬂgfgng of the

referenc I ndjcat.or. 1 nformation c hprlses

readi ng TeRENE eierpRagsignaliipdicator iplormafiog dram, gt deagbqnedgyer of the

f r om oneomfcal raeordiag atediunyg tHeagfereacd dignahinfdimd@dmpindisating in-

be recor [ ISt . ' '

Che' oad ey Preactt Eport B B o SR Sl YL atan
i nf or mat PR FAsPIdingcopdiion 38d t he ref erence si gnal

I ndi cat odetérfiifgribinahe defotdiica sigrdl @idivate infomaition, tgcdrdisi@layers in

anong th | . [ | ayers. 13. The

met hgd o?higljgl{e%uf%}(w%.%éazfs%él&&tahe gp; ical recording =
medi um i §1-dbaymethed o€ elaiye i), whereihide Fasdimg of the refergace signal indicator
r ef er encixférigiiéd conipilisésrealing the esféreide @ipnglandtdtsi€ififormation from
reading el e oL LRGeS SbANRkNALER Bhe LOLOLRK, O
fromarecorél?n (Tayr anmon epuraﬁ%yo

r ecor di 2. g erethortef elhine KD, ptereinsihe Feadins of ihgeference signal indicator
I ndi cat ofnfdrhafiéd (E'G?ﬁﬂrﬁéh r'bﬁiilllgf‘&é rdf&@ﬂfed%ﬂal iddicaté¥Information from a

apparatus_for recordi.ng data gn _an tical .recording
edi um £ BT TORTR IAvexArpOe B PWEY of WEIe IR e
appar at ub3.dbaprethoideclaian W ivtbieregn i Hietoptied orcdidmyg ediemern write-
the nedi yiBe nfdfhn? deQBAdIRY ofRd fefer Rt Eighdl intfcatd? $n¥nhdiioR Gomprises
unit to r e&gr q{ea fgr edeté%{aga ed reference. Si gnal Ffid’?ﬁ gne
of the pl*Gf'AF FEYEIETYS 1"ﬁjéatf’5‘>?£‘i’§1a%?“ Lo 8 5ee ayer among
r ecor di nthe pbmality piomecaiding layersen whish thepeferanne sigmd mdicatyr in-
and/ or r gphLsHAGE RSt BRRE&L | ons, and
14. An apparatus for recording data on an optical recording medium formed of a
plurality of recording layers, the apparatus comprising:
a writing unit recording data on the medium; and
a control unit controlling the writing unit to record a predetermined reference
signal in one of the plurality of recording layers at an optimum recording
condition determined for optimum recording and/or reproducing operations, and
to record reference signal indicator information, indicating information on the

one of the plurality of recording layers in which the reference signal is recorded,



to record reference signal indicator information,
indicating information on the one of the plurality of

w0 e@ossionyy | ayers in which the reference si gnaPCT/&R2005/003258
recorded, wherein the one of the plurality of recording
| ayers is a first layer to berecorded i. 15. An
apparatus for recording data on an optical recording
medi um formed of a plurality of recording |ayers, the
apparatus conprising: a witing unit recording data on
the nmedi wWhereiaike éhe®d MHerphiraliti) iof regordinghylets1g a Fifke 1agki thbB Gecorded
unit to record a predeterm ned reference signal in a
ref erencé recording |ayer anmong the plurality of
r ecor di nd-|Aneapparags fomecopdingdate erearommtical gecording mpdjpm formed of a

ang tor ﬁlﬁﬁdhf&f 6ﬁé&ﬁﬁﬁ\§ﬁy&k Gﬁ@éppblﬁﬂis cabprisingd f 8r mat i on,

In ICatln 1.NT OFr. ren recordi ng

| ayer. lﬁ*ﬂ%ulgg‘%ﬁ?rginﬁgatgfon ?fﬁ‘fﬂ "m\%her ein: the

referen ceC@t@hmht ¢qnfrgﬂlnaﬂrecyrrltmg unis ¢orederd ajpredgtermined reference

r ef er enc gl defdrdtce F¥BididNa ﬁﬁoﬂi tht BRird? bicl@tlzordlng layers at an

recordin rredl um and if. .t he opt r.ecor
o a1 R BB e SRS (e dlepAdpacaior -

cont r ol sfaration indicagnginfarmatenranghe widrerico ravatdingriayenr

updati ngq§, h@,eg@gagt&r@%la%gma&héragl cat or information in
an unrecorded space of .the. refere ce

i nf or mat ﬁefﬁ‘ieg sigpgl infgrmatignds peco % %Fe&?nﬁ? fignal information
wher ei n arka bfitbe eptwal mmrdlpgmedilml amtord t he reference

si gnal i peGaphied réé&f‘(ﬁﬁé%&dlﬁ’lﬁ id Dwhl€orlcf %Pﬁﬁlc Exe control umt further

recording la er the control unit contro

unit to FewBlsdhe WEtiRemi e frcardipormptionfar wndatine ﬁreference signal
f or mat i oindicatoainfirhatiominen ahretbrdedipacedfithe/referenice sighal infgrmation
|l ayers. 18, An apparatus for reproducing data from an
optical recording nmediumforned of a plurality of

recor di n§’-ITag epraratesf clayp df-aWhpsein éfr?b‘i*’? sinegpacs te esendibe
uni t r eacbfdienced sighalfitidicatdriiforialion i tha efer@natdordihg laryert the

controll &&&of \Bgt dofif? &is iRk v&rtﬁintg u%nfel § f2Gd éﬁé r%fe‘?é}lgg s@]la‘i’ Elﬁhcator in-

i ndi cat or |on from°t recor
referen c@r@%ﬂa‘ﬂ amrﬂi% oRa el be Pﬁufﬁﬂlll%‘aftfff%@dlp& laye®at i on on
each recos. obrmphlame forlréprMucﬁl@ data'feinearestiealsb@hdhg in8dium formed

recor ded eren n r ti mum
recor di n%#ac%grgisr n ﬁﬁneg?ln?ge 9(511 agﬁa%a%% C%lnﬁnspécor di ng
and/ or r@;ﬂa@agi@mﬁgea@ﬁgd@mfr@ﬁsthmed@mem more of the

recordi nﬂcdrﬁﬁbﬁﬁrﬁt ccﬁﬁdlhﬁgﬁﬁrr&dﬁigﬂﬁlut tb féamréf&@nde%fg@nﬁﬁﬁ@i@ator in-
si gnal di cat on

i
ahtch ¢ it leoRiorBhe ReapRoE iityEres B Brorasion
appar at usmdishting iafommat®n opteeeteiepording layeninrvdiich gyieference signal is

further fé@&{iéd)in% r'éfé%nf:@ﬁgﬂa!l‘ Greh BY d:n AmuRALcdriifg condition determined
referencg) nal indj. ion fro

info
Fecor di " PRYTBI™ SRS 05T pg ogftaydss irip gr more of the
| ayers i recwldingﬂa}@est and detarminiveg, fremcheeferérice signal 2@licaldrein-

appar at Ugyribtidal ﬁ:’clfd}é laytheih Shithttheref@dtick Slondl N fecorded.

further fé) D[thg gplﬁc’aratus of claim 18, wherein the control unit further controls the
reading unit to read the reference signal indicator information from the recording
layer among the plurality of recording layers in which data is to be recorded first.
20. The apparatus of claim 18, wherein the control unit further controls the
reading unit to read the reference signal indicator information from a reference
recording layer among the plurality of recording layers.
21. The apparatus of claim 18, wherein the control unit further controls the

reading unit to read the reference signal indicator information from the recording



reading unit to read the reference signal indicator
information froma reference recording | ayer anong the
w@bwwaicry of recording |ayers. 21. The appar aPCBEK&R005/003258
claim 18, wherein the control_unit further controls
the reading unit to read the Peference si gnal
i ndicator information fromthe recordinglayer anong
the plurality of recording layers in which updated
reference signal indicator information is | ast
r ecor dedlayedZmofp teplurakty of feoidiggyersid iwhioh upaared teSdrét@e signal
a plural i by, of  ESEOkd] NGl AYShe; @ test area; a
reference si gna{'lf area recording reference data based
on condi 22-dyopdeal aeaerdiegimpdium, ¢osprisingcor di ng i n t he
t est areafmsdﬁug\_,goﬂ}ggdrmgqapgﬁ\ger control; and a reference

signal in O mation area Indicating a |location of the
ref er encd X4 23. The opti cal recordi ng nmedi um of

cl ai m 22a refgrenceisigneliaecarredosding reéererce date bated iog egnditéans dgrermined
dat a Ufeﬁﬁé %Ztt}}égrcﬁdihgﬁ%éite;@@x@aﬂi:;ﬁfopﬁm _o%kl&%ﬂﬁﬁ}; and

appar at us, . e aptical recordin i um claim

25 wher biSiTPir EaRRISPaIon ot Ll T G iseieg daa
an equal 2% dhe opticabredortlingmedian of dom Pewhémig tiee rsterange data

condi t i ogymEtRtSset-8h dSiLhdehhE b 2 PBRFALZAIIR T r &ii‘l'cfn?ﬁﬁparatus.

or data or Sett'a[;% a .puls .co%t.l 023 ES.. e OB |dcal .
recor di ng - T8 PPfabEcrding mediim g claip 2, w %rﬁmltg"y%?' p data comprises
conpr i sedatafdr ssttinpareanalivatief @mditios, dutafonscttargeseandosdition, data
ref er encg, shgnad %ihﬁz%fi&%dnﬁﬂioﬂgﬁéata £ setfif APAY ‘f'i‘)'il&iﬁon.

for recording and reproducing data on an opti ca .
r ecor di ng’ g PRtRehieeerdine medivn of Glaip 295 Wheseigegsh lgyer comprises a
| ayers, teharappefatncs sipoalpitéasind g refarch@sstgnatiimformadon taed.
writing t ' ' r [ .
From t he s dagPnai® i FERKRN A TES NG e 70 ol FcBrding
uni t confeditmihaying pelusplity pligcerding laygrs. the pprsFatysropmpesing:
recor di nglakdt déivingSihit &rdiag dita @the @dcofdivg hedienh and feading data from
determn Q&%}%agae&%?mgm% ahEProduci ng condi tions

mim p ;

usi ng opti ywer control; record reference data in

a ref er epe@ts] yHpgongplling 8 WHEEARE t:-ecor di ng | ayer

usic ng t hperdgm@rtleét _&sefdrdﬂgtih st &readll dne ?Bﬁ)ie 18Reh tb G&@l:‘hﬁne optimum
reference si.gnal information.in a referen i :

 nf or rat 1SR ARG P CHY Frgtiony gl Prshay By cOntfbs

r ef er encecerdireferepce dafhia aggfprepen ignabireg pigheypregecasghag kyer using

the ref emgﬂg@nﬁa@@oﬁﬁm[&&@ﬁioﬁ@,tmwp dat a useabl e by
the recordi gfand re rPd ci ng apparat us. .28.. The ..
appar at USCHR TeiPiEne sSinal ipfornalon if R e Siepce signgl ipformation area
conpr i seindigating  locatioaof thegefenenceflata. i zati on condition,

dat a forosathb hpthrausSiclhdn 26NWhdrdif the réfdfeacd @fia Sipris&GeBup data
for setting a pulse

(t:)lon 3 |atr : éﬁsfeh@% b}9 %%gécté’lﬁ‘ﬁgg %dlfgg%‘?ucg}gﬁppﬁlﬁ%,s' wher ei n each

| ayer co2®Ths eppasatused gboh 2V.ewhesein the set-up data comprises data for setting
an equalization condition, data for setting a servo condition, data for setting a bi-
narization condition or data for setting a pulse condition.
29. The apparatus of claim 26, wherein each layer comprises a respective test
area, a respective reference signal area and a respective reference signal in-
formation area.
30. The apparatus of claim 26, wherein the reference signal area and the
reference signal information area are in a same layer.
31. The apparatus of claim 27, wherein the set-up data is useable by another

recording apparatus, another reproducing apparatus or another recording and re-



area, a respective reference signal area and a
respective reference signal in formation area. 30. The

wappansteas of claim 26, wherein the reference BCORRR005/003258
area and the reference signal |nfornat|on area are in
a sanme |layer. 31. The apparat%s of claim 27, wherein
the set-up data is useabl e by another recordl ng
appar atus, anot her reproduci ng apparatus or another
recordi ng and reproduci ng apparatus. 32. An optical
recor di ngrof@hgippai@RPri sing: a plurality of recording
| ayers; refertleﬂc%eeco§ naI .area recor ding a reference
signal at™an %’f mumr |ng CoNditi on det er mi ned by
usi ng opiipllﬂtniﬁ)p@fmf‘b@&lab’@'ﬁ, and a reference signal

i nformatj %r&i&&ghﬁldﬁ&&&édﬁ&ng Qf‘&érBiﬁfe's%ﬁialﬁi@ @ bptih\en recording

reference % y hod of g %,herem

if the of FSE‘%‘P%‘?W“SH%‘?PJFH“%PO&VW?I{@ A8 nedi um
and t he a@ﬁgﬁm@@nslugﬂoanauonfamathWang infonmatipre abaytitee eeference
the net hgghdflurther conprises recording the updated

referenc nal rma n i.n.an alternate | ocatian.

34. The ffh%aleﬁwdeﬁglﬁw Gabegginie % e ok pe BFum F a write-

| ocat i ononcs neidiver arsltthe tefarerice signal snfoexdtion as ta bk updatddothe method
wher e t hgrhef @RS rédogcﬁﬁ‘é the %F@a&ém%fe%cé"ﬁ?na‘i’ FRYnRHSA Y an
recorded. 35. The nmethod of claim10

conpri si ﬂ{fm off4i%he ref erence signal to set

par amet e84 The method wb slegu 8% twhesstothe altgnaie thcationrigalternate location is
produci nge,$ &5S1o4tion %ﬁlere-m@re?@?&ﬁe g gﬁél llﬁt)ﬁﬁi{@oﬁ %Jas ?@@foﬁél?

t he subsequent recording session is perforned a

sanme recBf ?fb and/ or reproduci ng apparatus. 37. The

nmet hod o085.dhaimettsd of el €0, futteecanfrsguent recor di ng

and/or r _
differ en]tg ]Fgre@greg‘%rﬁ&ﬁ%ﬁléggetg ro %Esﬁ%ggglgg ug'?[lfgcor ]égandlor e
The net hB@ ‘éﬁn&ﬁeéﬁ“?ﬂ 36, furt her conpri sing: using the

r ef er encgs.gihg fthot ©f slaim 8%) whlefeirethe Gibiséqueht reEpidiAg Yession is

adj ust ”EPérfq%e@ ngﬁé?ﬁe‘}&é&&lﬂv\%arﬁﬁéﬁéé E&ﬂ Ing & g?ad'atlp €

met hod o erein

medi um i 37-(J%eefhofd of clage 30, ferainsibe peisetyepireeording Qltd/‘)f Te-
appar at Urodidigs Jesdidii ie perforfrie@ 0sthg aailfetdnCreerdg@AE/6r reproducing
signal i nfgrr@aatl on are recorded by the first apparatus
only in ones Bt the plurality of layers in which the

first apphrfaemsthod eeldian 3 tferther comprising:

using the reference signal to set equalizer gain, frequency adjustment or optimum

focusing adjustment.

39. The method of claim 6, wherein:

wherein the recording medium is used first used for recording by a first
apparatus, the reference signal and the reference signal information are recorded
by the first apparatus only in ones of the plurality of layers in which the first
apparatus records data.

40. The method of claim 39, wherein:

where the reference signal and the reference signal information have been
recorded by the first apparatus in selected ones of the plurality of layers and the
recording medium is subsequently in a second apparatus, the second apparatus
performs recording and/or reproduction on layers among the plurality of layers
having the reference signal recorded by the first apparatus according to the
reference signal and the reference signal information recorded by the first

apparatus.



40. The nethod of claim 39, wherein: where the

reference signal and the reference signal information
whaove/okesen recorded by the first apparatus in BEl/B&2@d/003258

ones of the plurality of |ayers and the recording

medi umis subsequently in a second apparatus, the

second apparatus perforns recordi ng and/ or

reproduction on | ayers anong the plurality of |ayers

having the reference signal recorded by the first

appar at ugl.ahe efetod @f tiaint B% whefeaf:ence si gnal and the

ol et N nigh 4ol RUIRA b 3P hISerPlec s b o2 bysgapparacs

respect i ine selepied em:@f the gln@lltmﬁéam@tané dherreqasding @édlmﬁys sub-

the fir sieqaditigrusddis aisbecond FpaPAld r@ORI dta, tHeemdthod fatthdry

of layers and the recording mediumis sub sequently

used i n F"EEEHd apparatus to record data, the nethod

furt her rwoodingdhssrespeetivsrreferpgyce signat e@p@@tiirmm reeoirding prydition

si gnal aHet&ﬁn&ﬁtfbﬂBﬂ@i}ﬂuﬁPﬁE&ﬂﬁ af@Bkieplo@itifES R MREH the selected

the sl ottt Ko e i ghe%%’t%#‘s%ﬁg é‘?‘ge‘{ Ty
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