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Met hod and apparatus for selecting an optimnumwite
paraneter, and optical recording nediumfor use by
wa@atod/onstihod and appar atus The invention rel at BETARR0@5/050140
met hod for setting an opti numyvalue of a wite
paranmeter for use in an optical recording apparatus
Metﬁ&I and¥ dpphragsi fof @ldthihg an ognmaﬁl Wite RAdmdt@s Mdlopiigarieording
means_of a radiation beam The invention also
medrlénéqrwebbssaﬁmﬁsh@dc@ 3pPaBRi ng appar at us for
recording information on an optical recording nedi um
t he apparatus conprises a radiation source for
emtting a radiati on beam having a controll abl e val ue
of a wite power |level for recording information on
the recording nmedium Additionally, the invention
relates to an optical recording nmediumfor recording
information by irradiating the recordi ng medi um by
means ofThainvadiicn fetatesite amethdrbfor setting mm gphimuhinmaiue of a write
conpr.d sin ai ning,contral. tlon
paraRIT {4 5 B OB RSP AP LEIET WPERYSTTR o i giptica
recoﬁﬁﬂg RRABLHY ARANSUT aSrallidti6® &t iTHe lﬂ%%umalsb Rel@s to an optical
trcal recording apparatus it is inportant to recor
recor i pppargtesnfos mec@pdmg wiformagion ¥inrag om’ré@nlaemrdlng fedium, the apparatus
comél%es alradlgf)%ﬁg §30é1r%eb for rgnnnt{f%gg aﬁflét%rﬁ gglgmrarlgﬁl ﬁ})féa?ol% gahlue ofa
writ@ puwet 18V et ardingfinfaehatich Ginthakesrdihg mwi(m( fAQIdltlonally, the
exanpl e, pre-recorded _on the disc) environnment and
mveapmfeéat%tota@ opfipal regonding avadam fyrgeqasding ffpymationdyydimagdiating the
FEAL HRLAARY RAL AN BRNG) BLAS (oAl ARSI R ing an arca
contamlﬂgeazjnnpbmnrﬂep& mﬂﬁnahve bf a h@orchn:g)pmbceng wheeibyrinformation can be

stion eral i mzation power control (OPC)
reco?‘gﬁtan?éédﬁeﬁ‘?r ’c“ﬁlnéedg‘grf‘pose are known in the field, such
th s
as the gamg; t%eégﬂﬁ%%r %ﬁ/&ﬁéﬂiﬁ?ﬁ DR@\g)rtérﬁ% tdcatd ﬁfo?ﬁ%éh on

such as for ‘exa he bet a- OP
opti¢ad eevording med@swdtlf the cowedpdwist of the diradiationtbeam, stmh as for example a

tase BT 1 G i miors RIS B ADRSE P o AovoRutS way (for

exarhfle S¥-rbatrdsH b atc) éhvﬁﬂéﬁnﬂﬁﬁﬁﬂrﬁpﬁé&ﬁﬁislt@%bpaﬁﬁtub)zlev1at10ns for
reference and consi dered part of e present

every gestording imediumrandegerdinecapparatys doapinationmakas ﬁme@ﬁﬁsarmfnn reliable
opt1<\f’¥g cr:%:?)r s\z’\'ﬁ) ﬁﬁ)(I thg tcalggét?bwg{]d%%gﬁgnt Pf ﬁ’% rg&tggl:ﬁg medl %n %%estlon.

Sevéaall dptiirﬁzatm ;id%r o@itidt @Pcyfmldemr spurpose ¢ lafhmn & the field,
read signal _fromthe patterns and processjng _the rea

suchsas$he, gamma PG fesaerally meed foy srviritable imedia gych af figs cxpgple trRRW
and E\ﬁi—ﬁ/ [I@W) Yth@ Béttar@lb@ I@enﬁaﬁ% ’uséogfo'iJ %c%f@hﬁ:rrﬁ?cﬁg L or example
romthe ut

Tead signal aving toperforma
CD-®i driddd>éDtH-Ri),i and thsd legppa-ORC (sfur:éanmianmieﬁ)r BDtRE fRatnkdia).

fromthe read signal is the

1eCo

._4

In WO 02/41306, which is hereby incorporated in the present application by
reference and considered part of the present application, methods are described in which an
optimum write power of a radiation beam in an optical recording apparatus is set by writing a
series of test patterns on the optical recording medium, forming a read signal from the
patterns and processing the read signal. Such processing involves fitting a function,

preferably a straight line, to parameters obtained from the read signal without having to
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nodul ation (M. The curve fitting procedure requires
one or nore power values to define the interval
wok@eeT1513 he fitting is to be perforned. |f theCTIB2065/050140
fitting results in an first v?l ue for a wite
paranmeter that does not qualify as the optimumwite
perfor 8 dHffeeéntiacion SOPEONCARD Paranteted obtiiiablf fréraigeread signal is the
pre set value, WD 02/41 306 discl oses several possible
M. The qeve tikies prassdurs geqnites PRROLROTeRAWSE Valjes to define the
t I f
mtef%éf@ﬁ%?%?he. BAEES, R BAERTRER 11 HE R Rlinrbd Bian fst value fora
writé pazraﬁietet thagdoes oo qindifp as fheraptichumiweite gsarhétenfyr s@oe nehsons, e.g.
be ev Iuated as an

ot Gl ERgR AP o8 hea e 02T B0 s SR Rg Sl rases BEs to be taken.

One's@8&06eing fin (B8 SEHRBEIME, WiIR AR AT T & valRS: HRtitdidRhthtér is used
as the optimumwite paraneter the iteration may

to defmeta wg@dmtemd whemimthedittingistto be peliforimed. The reseltlng second write

ar ¥ve Sge Qﬁrentv&age? emfo SOITE fOﬁbl e?t'o com ared to a
paragisiq %Y VTGP Ry P8 lf§a3r?8 R WHIC BALATAT Y Rrg- comP
pre-§8¢ eindel I¥ thdWRbord Writel RkAhONdIER Yo QAU P tBE BpfiEm! vait@ Parameter

amount of iteration steps before an optimnumwite

the ifpaatiomenar coniinge pa updlsomadeset copditipp doegétng pr ocess

may be ﬁ%%¥§1‘da§ gfeﬂ%?%?fnég} £53 §5md Fgrﬁ&{ﬂfa rfs of JEl(?ag}f?d'ordmg

in some untortun Ions O

appagipausd oiticandcardingantdis sobatdhdJeratoh may heed 4 leaiivle d#érge amount
. ma%/_ not be conver gent towards an optimumwite
of iterafiomlers beferg an optimupLwate paraiaetes obtained sHencs; ﬂl@ recording

proc@&gﬁéa)aﬁéjéelﬁeldl caﬁ‘é?ﬁg &ﬁn@f?%e? dfseorhﬁﬁp 'Miorg@ve} N& sbfE ﬁﬁfgrglﬂate

resulting 1n”a malfunct Hence, ’an I nprove
combiniticss| ofroptical decogdiag pppadtus amptaahecmdngnn@eﬁmstermmd may

not b%%figl?f%t{ghlgt%lg%é@? g{lmérgtelmg{}l{ \%jﬁ%g)gi‘mlseg%{ élcgsgls ethg 81t)tllc%?recordmg

apptstB @il ASH Bé abld¥® rbddrE Bh 'tl%'l‘e@(;rﬁfn%rrﬁ'&ilé’ 361668 irt & malﬁmctlon
mtigate, alleviate or elimnate one or nore of the

above- nHien¢e ar dnpliosedioptivabrpeerdgigrapipgratys wouldhg advantageous and

in b R s Rl 5l el BordPaPa S ltitr
advdnfigeos®! ves the above nentioned problens of the prior

art when obtaining an optimumvalue of a wite
par anet ccqrdingbpp thedayentien @rqumglyme@ﬁo dpitipete) allewigteor eliminate

S
one BRI BB AR ALY Bl 103 RSl 1
parth&lad&f nxete se'EhIaS aflopfect ofahélpesane Iilﬁienﬁ(bm’&)r proh,'kle a tnsetlardethat solves
achieved in a first aspect of the_ invention

the ghoye mentiened nrehlays of By peiet art wgen Qb @mmw%we vglue of a write
paraffetdr ?oﬂ%fti@?ﬁ[e&fvl\'frl{n on'4n% P@al%‘ed?é?tl“r&ﬁlsalﬁ%g)ﬂfrﬁhpﬁalue of a write

appar at |ng| ormation on an optica
paranmetn, ah opginmeal valoe KB, of the write power level (P) may be derived.

This object and several other objects are achieved in a first aspect of the
invention by providing a method for setting an optimum value of a write parameter for use in
an optical recording apparatus for writing information on an optical recording medium by
means of a radiation beam, said method comprising the steps of:

1) writing a series of test patterns on the recording medium, each pattern being written with a

different value of a write power level (P) of the radiation beam,



10

15

20

25

30

means of a radiation beam said nethod conprising the
steps of: 1) witing a series of test patterns on the
WO ewondisny medi um each pattern being witten RET/B2806/050140
different value of a wite poger level (P) of the
radi ati on beam 2) reading the patterns so as to form
2) readingaldpaiitiidgoras 8¢l faingivilespumdingassd {igdal pdjons 8)8, 19),
deriving a value of a read paraneter from each read
3) derivipgp V%'HF‘ of afead paragpterdram eachrgadisign POTHON: def i ning a
o 0 . | .
ol S, RRCOEF Aot £ RA AT the AR phifoctirghfthe write power
levep@) atomksiciatetvales ofithet reagpavemetee @l the Rrite power level (P), the curve-
.curvefitting function having a initi value of wite
it oA E RO Ve BEPERp e I i e sii ¢ r | Lo
5) obaMfRig 4 EABctdriSED drte HEWER 1ENE (BN )\ViBorh id dutee-filig fhifition, and
and assessing if the characteristic wite power |evel
assegsghid the dhatdcierigtiaqwritapayarileneh{Real)ypalify as amoptium value of a write
arameter, and if the characteristic wite power |evel
parang a does not qualify as an optinmum val ue of a
if th¥chdrBctBradt R aite powBERVEL(RLL,) §des bt Qualifygs tRAuRaRe of a write
characteristic wite power |evels (PChar, n) by an
paramneter ghangarpr ocedur e where the subsequent initial

. ¢ . ; e ai by "i i
6) o%t"éqgﬂfgf‘](l)nf% orl{%dr% Sh%%f?}ﬁstipgﬁrgljre p()%/\éjr E\l/,\f]l(se i‘léchap\%; ﬁéﬁegl 1?&atldnnﬂrbcedure
whefoths babsequeanihitial ivaluasiof wiikgriwer Tével (Pay Hnhre @ivendy

particularly but not exclusively advantageous for

obtai ning at | east one optinmumvalue of a wite

par anet pr. \ ';meirnql tA p‘! short tine. Beneficially,

probl ens w\% h non-co veXgé’;r{ff”or unstable iterations

are usual ly avoi ded. Thus, an inproved and efficient

h meal%hod for obtai niglg.a opti mum value of a wite
where i S5 cstant agg 85 g ite8Phe opti mum val ue represents an

opt i muMrK& ke Rpariduldvly biensRkBREively ddbsnted88 r obtaining at
i nvention, but nevertheleSs the optinumval ue of the
leastgmetoptipmmavalueef 4 writcparayetaowithia relatively shorbtime. Benefigially,

protum Wi ahGoRBTETH St e creg By Bupdrf s, ppdmproved
and EFR{ENPRICEHTE S obtEi}ingQ cbtifehlaté 6Na (MMt Pdratbeer is provided.
anplitude of a read signal derived frominformation

r ecor dedhoAptimemrvalisTepragenifean Qpiimupp valuprobligingd by the wpthod of
the }}rgﬁe&f){m%gﬁ, Bﬁt%yﬂ?elésg ltﬂeodlﬂtiﬂgm? YRLE SR Vellh f)a{aiﬂe{_el'r If(l)'dnd may

not be the very best value of the write parameter obtainable, e.g. a local optimum and not a

global optimum may be obtained.
The read parameter may be a modulation (M) of the amplitude of a read signal
derived from information recorded on the recording medium. This modulation (M) is

computed from the following expression

M= ((la-I) / L) - 100,

where Iy is the highest level of the amplitude and I, is the lowest level of the amplitude in the
read signal derived from reading information recorded on the information carrier comprising
longer marks such as, for example, marks having a length of 14 times the channel bit length

when Eight-to-Fourteen Modulation Plus (EFM+) coding is employed.
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where IH is the highest |evel of the anplitude and IL

is the lowest level of the anplitude in the read
wae@oar7sderi ved from readi ng i nformati on recorBEHIR206/050140

the information carrier conpriysing |onger marks such

as, for exanple, marks having a |l ength of 14 tines the

channel Abfuhctiotifot burvbgintidg @by bé of thedsineen Modul ati on

Plus (EFM coding is enployed. A iunction for

curve-fitting may be of the formP M= a (P-b),

wher ei nparandphave val ues resulting fromthe

curve-f})?‘{[ia%.ab%ﬂe characteristic value of the wite

paranmeter (PChar) for the function nay be set to be

substantially equal to the value of b tinmes a first
whergin @iapfl Bcheve yplueshiesulting fTory the garverfiiting: The chataetgristiervalue of the

writ, B efP (Fen o0t SHclioR P28 e i STy Al i vatue of
timek E)ﬁrﬁ@ﬁhl’ﬁ?l_iéhﬁ@ﬁ‘ cofdR©®) Gehdraliy§péhRinB CanyFhfdiontFartitrary shape

straight Tine could be 'very easily and accurately
that defiines fajrelation bativeer theread parameten ang thewrifparer level {fecan be used.
read. par ter of .th ite wer |evel ((P) in
Hovig B, iERRAT S ot BB M S B8 ey BB i iricypurve-
fitted. SThRebfre] ﬁ@lﬁ%ﬂg thé\@gliutd oMbk kaad pahienetél ang of thebwiite power level (P)
us

unanbi guo y. determned fromthe straight line

in sychaywagthpt et dine gpild Re carvgditted inadvantegepusyddditionally, the
vl B0 B34 Vol AR RS PR PRl i '

resu cation
quit€ sdvahRptous flativy/totdtertite fitthi@procediRs whrd fe@eraBsMitiing gnay
medi um contai ning control information indicative of a
resuftecor di ng process whereby information can be recorded
on said i ' I h ' facturer .
on 2 SrheSes LR nRY G TR B RCHH 68 ecoraing
medfink e6ritgihing@oMirolt ifforiation HdicatiVd oNa fRORIMR Yrofdss wiaebhe
_ _determned by the user in a caljbration procedure. The
infogmatips.cap be rergrdsd onrreidirgerrdingmeimnl iy, thesnadia marufpetirer may

provv\'i'?elytth%e ellrl)lé(:)\;\%él%tii?eng(\)}g ffltg ,oipaﬁaé} rngerdﬁﬁlg.t%%%n%?v%ﬁ, i(t)}%e %@gi%ﬁca(%{on constant (K)

mayHeRRer@inEd bydhd ider irf8 8ibi@iongRockahR, M ned by the
initial value of the wite power |evel (TV) associated

wi t h eadhe euveditting efi the fungtien defining g stiaightl e maycheprarried out in

s el 3 RSO, YRl PBE i

rangk @S bel detdrinirel yhRe fnifial valug ©f thywhie powee fevbly(PR) tabsveiated with
(1-R) .. Vval ues, of the ranfge factor ((If%_ may be 10% 20%
eachgurenftingfanctiopgpdramangs facter Gat where & isprierentage gpmber. The

uppdiinkifoPRYEH rdngY Fhay BV ByeRd itdeS T1-A8), and the lower limit of the fit

range may be given by Pi,; times (1-R). Values of the range factor (R) may be 10%, 20%, or
30%.

The information indicative of the initial write power level may be read from an
area on the recording medium containing control information indicative of a recording
process whereby information can be recorded on said recording medium. Thus, the media
manufacturer may provide this information on the optical medium in order to facilitate an fast
and accurate determination of the optimum write power level (Poy) for recording information

for the optical medium in question.
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area on the recordi ng nedi um contai ni ng contr ol
information indicative of a recording process whereby

WO pfoo0mst3 on can be recorded on said recordi ngP@EIB2001050140
Thus, the nedia manufacturer y provide this
information on the optical nmediumin order to
faci |l it aIhecaidtanfatmanbe agcvul@dlﬁetﬁ}eérﬁw mdatsuciaod. 11 M2, 0.3, 0.4,
opt |rrumvvr|teoﬁlower | evel (Popt) for recordin

0.5, D Br/n@:Bi orD-9-ofherqeastamiA gy haweip yalue in awe%ﬂth%}g?ﬂpwéng intervals;
| .

0.1 §P40.500. 30983055, 8 (8 Aferftfo¥2 T il nply 1y value in

any oﬁﬂnstf@lldmﬁg iretyrvhlay@ 15 - 0315005 R 09§, @01 t 6499 0.5 b ;B85 0.505 -

i_nt e l's - 0.4, 0.2- 0.3 0.6- 0.9, or 0.7 -
0995 dme(?ﬂ(gglvely, the constant A may have a value in

Snzggf g’ﬁg iﬂeﬁi&d%ﬁ@m%ﬂtl%h\fﬁ’a{ygpro@déa met%osdgﬁ’)r s@tifiPan 81r)t1mum
valug (B of a riopowerievel@®)hofi tidiation bearnewhich maﬂuid ip ingendsd for use

| Popt
in apPal oo Epaien By g Rk B 3R Heahed iorfing medium by
the faBialiOkIbéain ha\iSN R Avrite hoWwsElehél (BY) usikaGaéthé®EPAELTE above for
apparatus for witing information on an optical
settipg w PpLimEMvalie phapyrite parametiravheraingbe aptiravinygluet{Bop) of the write
pow@{)legg (?E%Et Jt()%\é%lauél 2) thel{)?p'tﬁ] 5 gf)&e %s?ntg ﬁ?&fﬂe&? times a second

mva ue o

multpslicatiei ecﬁnstawh@f)eNﬁtléd‘l ﬁlaoﬂﬁsl definitial ofahé ﬂmezahie lB,) of the
wite power |evel e(z is set to be equal to the

wrlt@pewmlml &P)is differemidrogp theéhﬁyénsarﬁeqféw (?24431530& is hergultiplication
constants érg ldeﬁr%d c? Pf{sﬁegﬁg 'ﬁﬂ; é(- gg’{‘j §1ht%%; \x}rﬂé ﬁower level may be

det1 nrtiron

defiiaVis rthd @vied pdwrr 1ével ﬂjrf\ﬁ}&ﬂeuhb léwersnjlttéiﬁ)fdhesl@h@ sighsl fm‘mV\D
02/ 41306, i.e. the multiplication constants are

mfoa@mméacqadqc# &y ha regerding gleéblm nabfainad, Additiepally, dhe qntinum value
(PoptFV[) hlg v@ﬁg"ﬁ mlsﬁlﬁ%l Iﬁ%ytap@m?c?édcﬂﬁﬂ tﬁec‘?talﬂﬁtg%rij tﬁ@re%ﬁ‘@%’gfﬂ against

the”l owest jitter o ead s
varidtiomsnatauhd theedptmnm ealue cue,g) oﬁthe werite poweldllewg Tfhmlmpmmum value (Popt)
nmum val

obt ai ned. t he optj e Popt
of e APpper (5may Siter éne) D HehPEPIEA i epheing edium. Thus,

the (?ﬂtﬁﬁhﬁ Ve 08, BPthE %ﬁ'ﬁe ?b\g&alkvéi g &ﬁttnﬂ@feb&tdh%nlﬁ f"B@ itfirent
he opti num val ue the wite power leve

fronoqime ioptimuyayales (Pﬁiﬁ))mf)thﬁz)Wl‘lthﬂfllQ\@l foowantiple vesfordings on the same
?ﬁftﬁr de d| ng. on the purpose of the recording
region, MEREMy ot i mum val ue (Popt) of the write

power | ?H@kecf)ﬁd nfRMEplichiith é&ﬁf&hﬂﬂfﬁ) SnaYEt e Hbinf #8286 on the
fromthe opti mumval ue (Popt) of "'thé wite power |evel

recofding mdmnpttmtalemg mdnm@isnfmnam mdwetlvee@ aoiecerlingtpeocess whereby

. o recordin & Sec mu i ca n.const.ant

info R B Ko RC g B yhe TS FPHGT R

man@fRdudrithdyourdenéthfdardirédéomaitiod etethineahé y&oﬁd mhyltiplication constant
recordln%nprocess wher eby

(p) and provide this information on the optical medium.

In a second aspect, the invention provides an optical recording apparatus for
implementing the method according to the first aspect of the invention, the apparatus
comprising:

- a radiation source for emitting a radiation beam having a controllable value of a write power
level (P) for recording information on the recording medium,

- a control unit for recording a series of test patterns, each pattern being recorded with a

different value of the write power level,
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i nformati on can be recorded on said recordi ng nedi um
Thus, the optical nedi um manufacturer nmay under
W@ @etzrstd zed condition determ ne the second PCT/IB2006/050140

mul tiplication constant (p) agd provide this
information on the optical fum In a second aspect,

-a réatdalmm)e Fdatling the pattceigandfo@ping catrespending rdad simpbpartionss,
for nPI enmenting the method according to the first

- firs{ gpaps fosderiyiag .an%wmf dricad ppsargeipirem fack kA siggplmprtion, 5

- ool bt fr SRV G ER A oh UPhifle BACLRH R Pl RO pifmeter

and theovwarite ipngref h:fveir(lmttb associateti ivaluee of)thd irexgl paeatheten and the write power

n uni ecordi.ng a.series af fest
tevef 1 he s rtitng Fan e i e o S BV ST
- thitd eds foEotis) Yiﬁl"g a @¥Rlteristic Gvﬁ?edpd%rtle\fep (Pc{aﬁ é}ﬂin‘i‘ thelcifve-fitting
patterns and form ng correspondi ng read si gnal
ftmcpion,tandrassessmg ifrthe chasanteristio wride powenlgvel (Rad)ugabify as angwdimum
lﬁgg rretter {ﬁg fcjh read signal portion, - second
valu ?1?”1’%?”8] tting a function defining a relation
if the BhaME@eYist i vrite PEwWRRIcRETRP&L,) dded nbhgua \mgy hLarPEPMRRuth HRE of a write
(P), to associated values of the read paraneter and
paraggter fpantigitigtdner 5 | evel (P), the curve-fitting
. ._ R veI
- oA R A ok B o o PheiE WAl RE B BELED by an
iteraton peocpduwe wheevihb siiseinan} infitia) lvambseoﬂwnteqadw& Ilevreg(P,m n), are given
function, and assessing if the characteristic wite
by power Ievel (PChar) qualify as an optinmum val ue of a
wite paraneter, and if the characteristic wite power
| evel (PChar) does not qualify as an optinmum val ue of
a witePilpaaPmi.er (ItApRwipi,tiate, - fourth nmeans for
obt ai ning one or nore characteristic wite power
| evel s (PChar, n) by an iteration procedure where the
whei%%%@ﬂb'&ﬁﬁant '&h&'n% aly flidpee Oof write power level (TV,n),
are given by "ini, n<jni, n" ?" ( "-" "char, n |
wher e Altiisparticaady hmeﬁcah thatthegresant lnt/@glen ‘mdyt be applied by means

s R VA (S

of tHelpes6RtinOéntioh helé Betanadwintdgayirolative 46 tHefkndwarvidyeof finding the
paraneter 0 of the present invention has several

optnaama\mlwg@@ wetegarapeeteto t he known way of finding the
opti MUY 2 hllll% a%ec?tﬁ’grlh%%tigﬁ ARES an an optical recording medium for

recording information by irradiating the recording medium by means of a radiation beam, the

recording medium comprising an area containing control information indicative of a
recording process whereby information can be recorded on said recording medium, the
control information comprising values of recording parameters for the recording process,
wherein the control information comprises a information indicative of the initial write power
level (Pini) for use in the method according to the first aspect of the invention or the apparatus
according to the second aspect of the invention.

It is particularly advantageous that the control information may be provided on
the recording medium itself as this enable the medium manufacturer to distribute the control
information to the user in an efficient manner.

Furthermore, the optical recording medium for recording information by

irradiating the recording medium by means of a radiation beam may comprise an area
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In a third aspect the invention provides an opti cal
recordi ng nmedium for recording information by
WO e00ad? %13 ng t he recordi ng medi um by nmeans of BCT/IB2006/050140

radi ati on beam the recordi ngredi um conprising an
area containing control |nforrrat| on indicative of a5

conthBOR cbintrgl PFEBRAESN Mikdatioy of Hfcbitilg Process WHaeebl eafoftigiibn can be
on said recording npedium the control informtion

recogdgsom; S§1drF§°QFQ1n8é§edé‘fmsr tbe §oiral dnfermatip copprisig vahuss of recording

parafri%’fe% HJI‘ % I@E&ﬁ Oé/ggg r\?ﬁ’ie&éﬁ 'E}fé &)ﬁ{}Bf @%onngflgﬁ E@Ih%!‘]‘?&s at least one
corrprlsesalnF%ﬁ on i ndicatlve he 1 ni

of tharcohstantoVyahie ﬁﬁVﬁiult(ﬂHcmﬂldn domstatis@) onthielsecomdtrhdtiplication constant
according to the first aspect of the invention or the

(p) fepperinthamabed ofifegnyetiohe second aspect of the
invention. 30 It is particularly advantageous that the
control information nmay be provided on the recording
mediumitself as this enable the nedi um manuf act urer

to distribute the control information to the user in _ .
an ef fi dhessiandwihsepaspeetsof H@rlmn@onfvsﬁg bg lgpp&ggqt from and elucidated

withrrgfe%él% ﬂgthg%grL l&ﬁrﬁé?fts cﬁ &%e‘?.l' e? MRt aﬂrggén Mvention will now be
irra

e recor ng ne

explaindd,dtyi voay difaamnpteyorﬂy; rpith m&rem:eao ﬁmnmmpmymg figures, othere

i nformation jndigcative of a_recordi roc ereb

i nf or mat'1eYFF c&f %gfﬁ@d%fraﬁ‘é&lb(?ﬁm%%t HPg%gHF& Wﬁ‘)’ﬁ&ﬁ flPﬁ%fatus
accordifig &Pk iRlentifh,Or mat i on conprising val ues of recording

par%neters for the recording process, wherein the

cont r ol Fignfe? rhsstrates Mmmad sigpalgtorti@mdtonn tweo ekt patterns,

const ang,. A i r.st. mul t icatiqn t ant

Che " secBisrehfia gRpEshavne M bRired PR R s the Vit power as
a funttioh O tHf wititd@olwdy 8t e eurvdr6f6d ﬂﬁ@n&{shﬁid aspects of

the invention wll be apparent from and el uci dat ed

with reFignentis aidowiebarg ng@ tiethodtascarding tp Brednvention.

herei nafter. The present invention will now be

expl ai ned, by way of exanple only, with reference to

t he acconpanying figures, where Figure 1 is a diagram

of an enbodi nent of an optical recording, apparatus

accor di Rigufo! shawvs Waldﬁcorﬁng @ppartus pnd,an ppficakrecopding
t. hr t ,
S R
and wrécoedipplayer harrangedoatif. ¥he edcotdig layert cqopvises amhtériab suitable for
curve-fitted. functiops, .and Fl%gre4|s T%lflow-ch

recof ing, informatign by (285 A 3 radiatiea bedmen {he Feco %Wéteilaﬁlﬁme of, for
exarAple ORE hﬁ%hetﬁ%ﬁ&ﬂ'tﬁ% AL HBnBE fpaNthe RYé Kk, metal alloys like

recordi ng medi um 1" according to tHe 1nvenhtion.
Cu/Siee enylothgr smtdblermaterivd sinformatios pray detrecondask lnaheefOZm of optically

detectable regions, also called marks, on the recording layer 3. The apparatus comprises a

radiation source 4, for example a semiconductor laser, for emitting a radiation beam 5. The
radiation beam is directed to the recording layer 3 via a beam splitter 6, an objective lens 7
and the substrate 2. The recording medium may alternatively be air-incident, the radiation
beam then being directly incident on recording layer 3 without passing through a substrate.
Radiation reflected from the medium 1 is collected by the objective lens 7 and, after passing
through the beam splitter 6, falls on a detection system 8 which converts the incident
radiation in the electric detector signals. The detector signals are applied to a circuit 9. The
circuit 9 derives several signals from the detector signals, such as a read signal Sg

representing the information being read from the recording medium 1. The radiation source
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and a recording layer 3 arranged on it. The recording
| ayer 3 conprises a material suitable for recording
W0 pdooonEtd on by neans of a radi ati on beam 5. TP@I/1B2006/050140
recording material may be of, gf or exanple, the
magnet o-opti cal type, the phase-change type, the dye
4, the ppem spkitteilo, tel obyertive ks CUthSidertti@ngysRih® ind ¢irdudtd Bgether form
material. Information nay be recorded in the form of
aregdyniic¥). | y detectabl e regions, also called marks, on
the recepdidg slg'ﬂlefro the AFcu@PR 'b%éé§seﬁmgﬁ's%?)§oc@fsor 10 in order
radi ati on source 4, tor exanple a sem conductor [aser,
to dérove signalstreprgsemting diredd panarbetemnfram tHdwead aignalt Therddreedsignals are

fod St et o S A ES o Bt BB B3l bLessor
procERPdeticH Of VERGHsWPtHPa@biremBRE hYEHtivRGh&tfromCI iR or a write

the radi ati on beam then being directly incident on
powergwirdl signdl apeassady Fpridootrollipg she lager phwenlghela substr at e.

Radi at i flected fromthe. medi.um1 i | 1. d b .
the obj S0¢ Mo PEHE conlyfiFienal sEpplisiliiaiphinaf Wi 2 i tormation
signRIEB N pRdsehatig the infbAhdtnad ba réttdRdlonGhe féoidai BeditinCl) is also fed

converts the incident radiation in the electric
to thgspaigelamitsliZghhe utprief theeenitob pnig | J isgonnegted todhe rasiptiop source 4.
. i _ . 1 . ceveral. si |
A il G dogRling BSes b ool by F S RGBT RS o power of
whidheip deefitiined gy thecoptiniumn weité powdrdevey (PHpas datemmihdiEby the processor
recordi nig medi um 1.. The radj ati on source4, .t he beam
102.tqrRatielys a magk cayhlae b (rsorded by 2 sexigicofgadiation pisesyof egyal or
: R ' i p ol : read
aifiort ehet) it bk 0 rhROBORE 16V ot 808 bl v pod B bl
pr ocessdarpricessor ipnuiderstoal weneéaneanyingraab suitabler fios perforngng

read raneter fromthe read,sjgnal ., The derivyed, .
calewafions, forsRample g PETOPTQISSOReR HEBUSIET} PPEeSSOl,  hard-wired analog

circHHOSLHAE PrdgfarhMaBleldctill MbREFSS e fEHDr¥tisE? 18! M6 88&RRH Drocessor
rocess a series of values of the read paraneter and

P
101 ded third thé\progéssomn B may besdperateademides or,pdigmmativel it may be combined
int Si &%?Idnecessart%‘ far.controlling the | aser power
1nto A STAEC CHIE AFTHES OB PEIEYSY signal is applied to a

cont r ol Beforé rekdrdifilinfdthiatioibh e meédin@l 1 the a%paratus sets its write

rg&resenti ng the information to be recorded on the )
powel®o telthe gptawmuyalue (Fos) by pesforming amethed eesprdiag tq Hjetinvention.

. ] I ' ' ted to

This fendd sShirhitically bl A Hopk hoks hovhn SRAREE! P00
3 can bin 4 fies0spd1 he dppatang veritesdiserids@ff tgatipatrnst dnethe medium 1.

The B B -t Soah i b LR FHBLE e psrametr
to béIdrfk gfﬁto'nY Berea igga'l ks 168 Hloﬂ}ﬂ%‘ﬂof?gi\/l? ?FQE&Q@?@& rﬁgrg] g&?aining to

0 rg iation puls of equal or erent [%en
a tesb pattaon, thotest pattesT shoeldsdompitist erarkssadfidigntiytlengva dobiqyewamaximum
mod,lilt?i%gg bf gll_e\frge; %%?ai g{)ﬁ{oﬁg%gg E}ic’et igﬁ)(i!rnta‘gonn}as‘?(l:r(])déa({1 chglgd%?gsto the so-
called Eight-to-Fourteen Modulation (EFM), the test patterns preferably comprise the long

I11 marks of the modulation scheme. When the information is coded according to the Eight-
to-Fourteen Plus Modulation (EFM+), the test patterns should comprise the long 114 marks of
this modulation scheme. When the information is coded according to the so-called 17PP
modulation, the test patterns preferably comprise the long I8 marks of the modulation

scheme. Each test pattern is recorded with a different write power level (P). The range of

powers can be selected on the basis of an indicative power level (Pini) recorded as control
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cal cul ations, for exanple a m croprocessor, a digital
signal processor, a hard-wired analog circuit or a

wo p@b731dgr anmabl e circuit. Moreover, the firBE€T/IB2006/050140
processor 10, the second procgssor 101 and third the
processor 102 may be separate devices or,

infofthdthroat thy edcyrdin@Pinediantc Subdcqacht itddt patferss rﬁ@b Be fevided with a step-
executing. all threer(grocesses Before recordin

wise lﬁFTSFWﬂthGﬁ peyyex kel B hmnder therqoptralpfdheeonirol upig ?2{ The test patterns
mayVHe O&ﬁg(’v héfe )o tﬁe Fd36r Byl %ﬁeca{np AR at¥y b_F written in
a ﬁE e

per according to 't I nventl on:
specnailyrpndwdeﬂ esﬁm’mtanahé tegoxdiny medidm. n t he fl ow chart

shown i {Z aflrs ste 4 1 the gﬁ ar at

wites StSIP“ fedfesiyp mtsﬁéﬁ‘i‘“ré‘b elfea jt 90 s0 as
to fJn%SJ reQdiElEﬁdfl'?Sﬁ Fﬂ%ﬁfél stﬂ?ﬁvsstﬁé RN @%nﬁopozi‘ﬁoﬂsq 8Hn¥a 94)bta1ned from

desired read signal. If the read paranmeter to be

two thst patteohsfwidtten déwe dd&rmtgwab powet leeelsrolhgl pattems siiowyn edmprise a
ad .si gnal rtio eyt aini 0.,a tes tternp,
shorf it g gnean P Bl ik o P kLR PR L Pyna 17,
respb@V@lyt th Bth HRMeadsiBRal ipbtionMBdisdahd RAd SgnilRri@AD. An actual
signal portion. Wien the information i s coded

pattese sy Fofprise a feve hyedred n@dcsafgiﬂffer@m orggval dngthvbdul at i on

(EFM, 0

111 e PO G P E AR BRP AT RGNS TRl B it 508 %ad

paraiiRfed foredacly Fead Sighaisuttion. Qﬂopébsﬂﬂje te@d bbﬁnﬁteg lid the ratio of the lowest
Fourteen Pl us Mdul ati on r%gq( , the test patterns

levekofthe amplifvde Péerqaﬁélgnah@o REraRd thr signal gortion B drdieped by '
in F%‘Euﬁel;‘?? t]%h‘ﬁéikpp i fe V%lef‘ﬁ?et érH;%l thde GOHE hAC R @igﬂgl gtidd Endicated

atio he t est patter
by "tHx. afpne&biegi rcadrparanm‘;temh ¢hel morgﬂdtﬁ)nrfM)kbemg t}teh'etlo of the maximum

pealﬁng)gﬁl)lqa? E}ﬁtoit\%nqga?igsl Chdl%:agg%tp\y ?:{;,toe {he L recor d dtlbcg N'E'l;og the read

sign&Jortiéh, Sel ected on the basis of an |nd| catlve power
| evel (TV) recorded as controlinformation on the
recor di hga feauthistep 4ube prpgessor 1 @sfits pdunaiongo mci@@d values of the

read B ot A W BB 18P . PR ARG dfirbS 3 S bfn the

readpafdnfdtérandabe Weteyower &VeBPYVWAL irpudfor bit@rveeang fiigtion a
medi um They can alternatively be witten in specially

corrgspgndine initidl valugrod agite powerdeyd dBinidlismgovided. dhe wrife gower can be
take Qr[]fillegiau c |0?%§ te p%% Q@ ol gi%;lalp(ﬂﬁlglg rtﬁ]esreiri1 i, e(ﬁ‘%hg‘éést

e rea SO "as orm-a rea S|gna
patteﬁ'ngw glteinathvalg fionea madlrsmgrnaiftmladiaﬁmw\seramﬂe &l&ve-ﬁtting

obtained fromt test patter witten at .
funciipp f‘é‘b’g’ﬁto mwévﬁ%fﬁ%trmwg%mcap fsﬂﬁ peadil @ﬁﬁ@la@%ﬂha person skilled

in A Th 8§ el R morfial, 409 BEThtea ) b v Riund the
initialegyite pbiveeleyel (Pri) moguestie r ead si gnal portion 18 and

compr + o1 Erefied #Bah st bR SibpRimdBRpl B CuljEifting procedure
is sho®mgt h.

The vertical axis indicates the write power (P) times the modulation (M),

whereas the horizontal axis indicates the write power (P). Each of the points 51 represents a
pair of values for the measured modulation (M) times the write power (P) and the write
power (P), respectively.

In the preferred embodiment of Figure 3 an initial write power level P is

shown. In a pre-defined interval around the initial write power level Piy; 1, indicated
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In a third step 43 the processor 10 derives fromthe
read signal SR a read paraneter for each read signal
W@IHI0TI513 A possi bl e read paraneter is the ratPOI/TB2004150140
| onest |evel of the anplitudeypf a read signal portion
(for read the signal portion 18 indicated by "a' in
schefriagid#l®y By the @rioves e meusuted\pointos1 dhihe graphim Tilero3s id figed to a
same read signal portion (indicated by 'b"). A
funchipp pEthedam ead parameter is the modulation (M, being
the ratio of the maxi num peak-to-peak value of a read
signal, indicated by 'c', to the maxi num anplitude 'b'
of the Pade & (PRI portion. In a fourth step 44 the
processor 101 fits a function to associ ated val ues of
the read parameter and the wite power |evel (P). The

wheld 1054 B R0 3nn HBL ARG bRl B PR AT Blaph of

e power eve

Figuré 8 ! THeOvalueR ©F BRordspond ke R aidiseeidn 4 dfahe M ssewah the horizontal
wite power level (PnmOis provided. The wite power

ax1sc’5he Heaight kive 53 auditherassogitedeconstants e andi 3, erplovkerfoeshy thie least-
duri.n ther 0 of t est patterns or,
saualy PEFiod o oLe) AP PR & RS GHPERAS T he'  ad at 1 on
pover . TheifdHNS2f hiy bé\@efindd @t b @ cB6n @) TR initials write
di fferent mathematical forns readily avai able for a

powprlewels (Bik), klge H0%n2Q%.3Wh or 40%10f thesinttiatsreritegroger kevels (Pini), but

coulfiRl R Beice iR Dbt b &0 S OFRPS Lol on T

Fi gure B afigharp 45ithdipdces6l B Refoehih 8 Bidv8dTinedpréde@ure in order
curve-fitting procedure is shown. The vertical axis

to deriygi accheeasterisidc Write RovpBlRsel @)tﬂ%@etqqéver@aeg gncgign of the fourth
step (Mnce\'\@g)cﬁﬁactg]ﬂ&lcm% Wef"iev ﬁlgfe% thgsc‘fui Q&o%ﬂeh ?m ial value

Ints °hf repr sen
of theattite poiver letrdsle(P);malﬁwheepkefemédleﬁibbdme(nrn/)hetdhaﬁstehbt@c wdué ef the

. power (P nd the wite power (P), respectively. In
ertgﬂ%wffr]é\“zél(?%gléﬁﬁ’ﬁﬂl P¥ent of Figure 3 an initial wite

power level P is shown. In a pre-defined interval

around the initial wite power level P 1| |,

i ndi cat Baggehebratically by the arrow 52, the neasured

points 5 1 of the graph in Figure 3 is fitted to a

function of the formP M= a (P- b), where a and b are

whefe| i fs'as Gﬁl&)ﬁ@a{tﬁm c-gﬁﬁ?ﬁt' & s % frUﬁ‘Hhé Qgﬁqaﬂe@oﬁ?ﬁggting&ﬁlm (1). As

ine 53 1n e graph of Figure 3 alues o
the vatuer &f{pis nidpémlentron thairdtiseatueaf tietwrfe gower lave(P3J the tHaracteristic
valute r(])fe’ thg%rlité %ggvgll' level (Pchar) is a function of the initial write power level (Pini) in
question. In order to assess if the found characteristic value of the write power level (Pcpar) is
an optimum value a pre-defined procedure is performed where the just obtained characteristic
value of the write power level (Pcnar) is evaluated under said pre-defined procedure. Hence,
the characteristic value of the write power level (P.war) can be compared to a certain interval
of allowed values and/or compared to certain set of fixed values.

In the most preferred embodiment, the characteristic value of the write power
level (Pchar) is compared to the corresponding initial value of the write power level (Pini) by
evaluating the numerical difference between the characteristic value of the write power level
(Pehar) and the corresponding initial value of the write power level (Pini). If said numerical

difference is below a certain threshold level, such as 0.1 mW, 0.05 mW, 0.01 mW or 0.005
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axis. The straight Iine 53 and the associ ated
constants a and b, are to be found by the |eastsquare
woreaoboses ot her appropriate nmat hemati cal net hBCBIB20#050140
interval 52 may be defined as;p range fraction (R) of
the initials wite power Ieve}s (Phbn , e.g. 10% 20%
mW 3fhRochsradiofistaf valiecofl thé Wiritd Sowdrilével D lis J:(ﬁmiﬂefed(aﬁ dp@mum value
hut coul d al so be a pre-defined constant, e.

and thezmehpd efinyentiontintesnigteddn theesten wawed 7 wisie the W‘ffﬁ? a%ocedure is
i BB S50 P2 RNl Bl e By 4 Pofer yopping esoltion
of thewwritingf lngerj wheré theqiawen steppinp eesohutioh magt tepgivédecthe difffirence

characteristic wit | evel (PChar) thereby ha
betvizin GG dEReT ATV P ST B PEGHONSR CARRAD, BB PPEGGR erence
betvsfe@ﬁ'%e ﬂd?ntﬁ 5? oS K IBRa PO FBRe 3. m“fék}@tr ﬁ(’ché Elﬁa?idt&'lstlc value
val ue 'of the wite power |evel (PChar) is given by
of thetvenite poweblevell(Bume) i nosamoptimemn valvetacedrdingtto said pre- deﬁned

nst ant Jea d.fromthe optical recording nedium
procf‘i eagg&tl?ﬁtgp\é}gﬂ edg i s dependent on the initial

val ue oNlﬁrféﬁ)dehﬂf&emmah&mheﬁl& 83hB ehsrbakAdgicefalfel dfGhe write
val ue of the wite power |evel (PChar) is a function

power leveldPing) atp agadily |at/@1qb&/¢erth¢ ghiled papsonan thepart drgleding statistical
e St 358l SN IR MBS b fBfeEngorng o
meafuired dsibésoed procedure is performed where the just

obt ai ned characteristic value of the wite Power | evel

(PChar) ‘?%Slé‘iha‘lt%‘f(é@le@ﬁ?féﬁsofs&P%lpfﬁf%@mfﬁ'éié pdreerdugs for
startfﬂg}@]%e cg%‘a:a :Pr}?&r et fleiafm 63! am% Vel cRarBQURc va%ue of the

can be conpared to-a ce tain interva
writapbwmeldval &P uesthatrdéeats the (amnditlemk dfahe Bfth afep 4§ete afchnagtedstic

al In th d enbodi . .
valug G5 1 7 POVRE eV e biat AP EBTpYANG: This /8 fopsdes feration
schelr® GIRREEL Wikrd Jﬂl% sﬁ@iegoy %ﬁﬁhl‘\&lﬂeﬁ of vdtte Y&t 9eril (le 3), are

wite power |evel (Pjn eval uating the nuneri cal
givediblf er ence between the characteristic value of the

wite power |evel (Pchar) and the correspondi ng

initial value of the wite power |level (PjnO If said

numeri cgl; HQf:f:mep,ﬁqcfe(1LA) pg“quw a certain threshold

| evel , such as 0.1 5 MW 0.01 mWor 0.005m\

the characteristic vaI ue of the wite power |evel

P ' l. he met hod
whelg K8 boroh WS REN MR R dPd L Eh B el 0, TP uner e

t he wr i IreFigueck dhis & scherhatidallptilagtrated lbgl Piohs edlvhlisigivew 8Y the

IS advantageously dependent on the power stepping
aboyedieaRi9n [BRMR Withen sel t0n By FamG ROt glvsweahe fourth step 44,

the %&&H%%lde?gf’loﬂﬂe% \Xeﬁlﬁ& evef- ?‘% L Fil€d e e-defined

et ween consecutive ser uring po
interval drourat Piq pindicated tyitbe poowe |55dT1ﬁ1isea stnaight line 56 is obtamed the

straight line 56 intersecting with the horizontal axis in the point 57 having the value 3,. From

BB, a new characteristic value of the write power level (Pchar, 2) is obtained, which is
subsequently assessed as an optimum value according to fifth step 45 of the invention. If the
obtained characteristic value of the write power level (Pchar, 2) is not an optimum value, yet
another iteration step with may be taken in order to obtain another characteristic value of the
write power level (Pchar, 3) and evaluate if Pehar, 3 qualify as an optimum value. Henceforth, the

iteration may proceed until an optimum value is obtained.



10

15

20

25

30

between the points 5 1 on the horizontal axis in

Figure 3. However, if the characteristic value of the
wawrise7poxver | evel (PChar) is not an opti mum veCTEB2006/050140

according to said pre-definediprocedure a sixth step

46 is initiated. Nunerous dif%erent eval uati on schenes

of the Thay, fartcath shidrsctetistio&alie of ke wiitetpoweoWwel (PEY.8) obtained,
(PChar)  are_ readi avai lable to the skil]ed person in
AN

an agsesment is mage|in 8P 3 Thedpombetsers the i sten 4 andgthe sixth
y
s U B B RESN bt Rl BTG oY RIS s
procbdhﬁe praycadsochreaklie 1gugrif en optirmumnrvaleas notaxbtyineaiceftby aeelﬁmely large
uni _Wﬁggwqplteratlon procedure with the ai m of

P5r oved characteristic value of the wite
power | Nﬁﬁlerleﬁgaﬁﬁiatlbﬂﬁﬁa\/@%ﬁé\ﬁn A€ tHeQRRehd i‘ﬁ@&ltfbfn ethlﬁes a
fifth step 4 i.e. a characteristic value of

relatiwelly Eastso et mbm/%abﬂ(e FSredion process fos ﬁadlngpttqhmntemaﬂlmalue of the

LJhis is e an iteratipn schenme or .procedure

wrig RVt el Fenktbe i PR i, SERRT L & s AERPR SlgPt e hecded.

and h&H-BonvRrgendd B sBldvfily BbsefvedJ1l \ ??A 1 JJ1 n 1 -A r
char, n where Ais a constant, preferably between
and 1, Swesequendlyaan eptineure valup (P gifithe varite pawer lewel (P) of the

I R

e AR £kt T 37t B ool b P Igr i

powssleeel (PP seiinde@qusno the dptienunovalud oﬁlhe writé paﬂahEter times a second
nmeasured values 5 1 of the nodulation (M tines power

multiipicatipwcenstanetP)i n a pre- defined interval around Pini, 2
i ndicated by the arrow 55. Thus, a straight line 56 is
obt ai ned, the straight Iine 56 intersecting with the
hor i zonpg},[ PXPg,.i N the point 57 having the value b2,

From b2 a new characteristic value of the wite power
| evel (PChar,?2) is obtained, which is subsequently

75 R, B BTSSR P L 5 i

inforadtion odfthé bpticat tdcerddpmedib v/ebtaigbhar, 2) is not an
opti mum val ue, yet another iteration step with may be

taken i K lwmmpléteétshaéthﬁ ks 194 thecqpastants girg. & ipand 3, may be

van%gtﬂll% yalehales Og‘txlg lo 7 i %r%[d e?lpo%ﬁglgﬁ}ég %t% tﬁet ﬁqablhty of

one bf @bAd foand wnmha@ﬁrech) dnthelwratd paiieiaiNSiidladehé fange fraction (R)
obt ai ned. Thus, . for each characteristic value of the

may Je; vieEieq) H1 &} tqrakive matmeh i 2s59ss Sk torpd aptimwm yalieof thewrites

th step 45. The | oop between the fifth
paragtﬁggaiﬂng E%blfh e sixth step 46 is preferably continued

unt il aAlthpaghnthenpraéntanventiothhas beed detanibed inpea@meeionneith the

sl o . . - . o . .
spec1ft1edpembod1ments, it is not intended to be limited to the specific form set forth herein.

Rather, the scope of the present invention is limited only by the accompanying claims. In the
claims, the term comprising does not exclude the presence of other elements or steps.
Additionally, although individual features may be included in different claims, these may
possibly be advantageously combined, and the inclusion in different claims does not imply
that a combination of features is not feasible and/or advantageous. In addition, singular

references do not exclude a plurality. Thus, references to "a", "an", "first", "second" etc. do
not preclude a plurality. Furthermore, reference signs in the claims shall not be construed as

limiting the scope.
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procedure may al so break the loop if an optinum val ue
is not obtained after a relatively |arge nunber of

WO e@oatisen | oops. Nunerical cal cul ati ons have B¢DB2006/050140
that the present invention engples a relatively faster
and nore stabile iteration process for finding a

CLAMS:acteristic value of the wite power |evel (PChar)
that is optimum Thus, usually just a fewiteration
steps are needed, and non-convergence is seldomy
observed. Subsequently, an optinmum val ue (Popt) of the
wite power |level (P), of the radiation beam5 shown
in Figure 1 can be found. The optinmum val ue (Popt) of
the wite power level (P) is set to be equal to the

opt i mumyv, : [ gﬁ?t I .

L. mul ti pl fxcrg%ﬂlﬂg% ?(%OS%@? %}%‘ OE)%)D;BEIE’OD @%%&%%ﬁag?é&&éﬁgsgm an
opticuh rezptding appasdtusefof Repink inforthitéonven dreoppiculkerecdréinglmddiym (1) by
for witing information on the optical recording nedia

meapgoigyiagiatian beamm (2)s e apetbomImRIF e AP Siea%oiic;m ues of the

) w‘fi?iﬂ? LABLS of'test patternPoriid r&or&iﬁg R ea b éf%fﬁ b&fle itten with a
opt mum val ue Bf the Write par anet er, pOSgIO y to

differerd Ivabie ®f t lvaite pawet level (B oftthe raghiatiomrbeampund opt i num

| f th .t ter. Simlar, th
2) rep g DR iy b Lo R B e oR SR PPEIRRAen o
3) da&RERS S vAIRE of 2 ¥ad paRimeidtTrom ehkh rehd §ibRal Poitlod, par amet er
and 1ts stability. Although the present invention has

4) cwwefittingse fnpléen definingmredationrbetieen théeead paranfetas @nd the write power

odi_nent it iscnot intended to, be |limted to.t
tevof T Pttt o B e RRRPER: 8wt E R BF he curve
fittifghRn¢iddSRRNing IRl Valde bSwhitdpdvad 16l P.R), t he
acconpanying clains. In the clains, the term

3) obfaiming achigpcirsistic watte ausrgee] (Prarfres irc@iryt-fidingdpnction, and
oo TP SRE wrft ot T80 4 R A Bl or o wr

paraneierjglsi bl y be advant ageously conbi ned, and the

...inclusion in different clains does nat inply that a )

if the, GRATRGIEASLISAVTE PPRSE leVeldPine) d056 nOLGATHY 8 afheptighurn valule of a write

paraftidt@Riadepps. In addition, singular references do not
exclude a plurality. Thus, references to "a", "an"

6) obthining dne o swwre nbracenisticdurite powpr kuels @8 . yanaitératjon procedure

whetsi . SReTRHsBL I VAR bR el e £ by "

Pini,n+1 = A Pini,n + (1-A) Pehar, n
where A is a constant, and n is an integer.
2. A method according to claim 1, wherein the read parameter is a modulation
(M) of the amplitude of a read signal derived from information recorded on the recording

medium (1).

3. A method according to claim 2, wherein a curve-fitting functions is of the

form P-M = o.-(P-3), wherein & and 3 have values resulting from the curve-fitting, and
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1. A nethod for setting an optinmum value of a wite
paraneter for use in an optical recording apparatus
wo 2006077513 ng i nformati on on an optical recordi PGI/Mm2A060F0140
(1) by neans of a radiation bgam (5), the nethod
conprising the steps of: 1) witing a series of test
whefuin thercharaoRristhevdlgcsl tie ngitdpaambier ALY forthé af 18ast©h& Qinction is
witten with a different value of_a wite power |evel
set tp by sstantially eqnahia e valaa ef Baimes @éifﬁtrtgulnnbcqé@ptcenﬁ@ntéﬁ)
as to formcorrespondi ng read signal portions (18,
19), 3) deriving a value of a read paraneter from each
4. read si gnakthb@hddoRding b clgivl ¥ ewlidréih ithOfidt mdRilic&ion constant () is
defining a relation %etween the read paraneter and the
readvﬁrqm @n pregen theerﬂsprdmg) medlume(é%mntan@a cpnireldafopnationeindicative of a
[ 8 ar | t.e
recordin Blg)c?st%l ng?#be(ﬁgﬁ) aValnnbe 1@(90\/1\'35(#) %’a% rei%ogd’n%% Jﬁgdlu{n
power |level (TV,), 5) obtaining a characteristic wite
power |evel (PChar) fromthe curve-fitti mf:l functl on
3. and assésethed pecordias tepiged.ovhesein thepuryeTigingef theolfpaption
dofifi ASimigh Bl Yoo Bl S MR Bl Hondt I Pwlelé{/eé’fls'
(PChar) does not qualify as an opti num val ue of a

wite parangter then start obt.ai ni ng.one nore .
6. char act érIPg‘SP agfor¢es Bba%‘F‘ g SRgrein G}P‘d’fgﬁ ft{&‘i/Prﬁﬂetemned fit
rangk E@&é@ﬁrﬁﬁb(ﬂgy‘)ﬁl@ GHAFigl \Véﬂﬂ?er & tﬁ@@rrﬁ%lﬁ@éﬂ Y& (g]’,mr)' Jsb&hated w1th each

val ues of wite power level (TV,n), are given ,
curvp- ngﬂmcmn@mamng¢fwm@)n where Ais a const ant
and n is an integer. 2. A method according to cl aiml,
wherein the read paranmeter is a nodulation (M of the
7. anpl it udeméthodaéc@ading tddd1aim Heihersifl thd EUistanf RlidMBdtveéh 0 and 1.
recorded on the recording nedi um (1). 3. A nethod
according to claim 2, V\,herel n a curve-fitting

functlo | the. f wher.ei n
5. 1 have. tarimef FusHfion 3h Splpllelvdbe ot Wl RgeP 1B8ED), ofa
radlz&ﬁﬁhvﬂkemew&hdlhﬁetﬁditafsaﬁﬁeﬁdddsfbt ﬁse\fiﬁ|ai:1 @ptital r@rdihg bsparatus for

paranpeter (PChar)_ for the at | east one function is set
writing ipformaafion emhan enticpl weprdingiaediya (b be sadiggian heam (F) having the
[
wri, St JPVI @R gk sRhROIR b i Yin 1 10 SR, optimum value of a
write paratatet, WHerein sher gatmim oaluaiP) efitherwrith powex:leveil(ﬂym set to be
medi um (1) containing control information indicat
equaj o theOpEBIuE YU Ioae FEIGPRIARSIT HREY R ferond sulipficgtion constant (p).

recorded on said recordi ng nedi um

9. A method according to claim 8, wherein the second multiplication constant (p)
is read from an area on the recording medium (1) containing control information indicative of

a recording process whereby information can be recorded on said recording medium.

10. An optical recording apparatus for implementing the method according to
claim 1, the apparatus comprising:

- a radiation source (4) for emitting a radiation beam (5) having a controllable value of a
write power level (P) for recording information on the recording medium,

- a control unit (12) for recording a series of test patterns, each pattern being recorded with a
different value of the write power level,

- a read unit (90) for reading the patterns and forming corresponding read signal portions
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5. A nethod according to claim3, wherein the
curve-fitting of the function defining a straight |ine
w0 2006a7751d out in a predetermined fit range OPCTB20E5/050140
power levels. 6. A nethod accpsding to claims§5,
wherein the position of the predetermned fit range is
(181:9;;erm' ned by the initial value of the wite power
associated with each curve-fitting function

- ﬁrsa mﬁaas &99. & degivinga vaye ofa read parameier Henisagh fradisignal portion,
sechnd MIGH 11 0F SRASARL o R ANRAR s Do i e o

parapetee and ehestritePpwenfevel (Pydb assooiatddeatnes wfithe hemiqidnaldetelsand the
i nten f use i n.an tical recordi.n atus for
wrlts«p?wrﬂﬁvql (P e ysitie ctigpiheyipg Pé@&ﬁﬂ@gép ot Witg mopvey level

(P ?y the radiation beam (5) having the wite power |evel
'P), using a met hod as clainmed in claim1 for setting
- thlmmmi(mﬂﬁfvmblanmfg accharactesispawaiteepasyer loved (Reiar) framethe curve-

nmum va op of the.wite power.|ey P) .l
st iR, B iReingat tedhapBErnili VaBOVET 1Rl Bt et as an
optilamAiRicasf al WwiRafani@&0Re mul tiplication constant (p).
9. A nmethod according to claim8, wherein the second
if thergharagienistisWrisa Pewmsleuelt(Pép) dges npbeauslify ameneptisnun valye of a write
medi um (1) containing control
para%rﬁfeéﬁ}%glﬁ{lgfﬁ&?ndi cative of a recording process whereby
- fodrthfméa:nst(l@m forsbtiifing@ne od abrochasHitdistie aaitelpoger et par, ») by
.. An optical recording agparat us for inplenenti ng)
an ltﬁwaomq%@lrs@@sfedhﬁ gubsgduenymitial valugpohppisrnawes level (Pini, n), are
g1veﬁ rising: - a radiation source (4) for emtting a
radi ati on beam (5) having a controllable value of a
vvrlte power | evel (P) for recording information on the
recordigg msd @eg trol unit (12) for recording
a seri eSmgfl Tés ““f}at h chardaach pattern being recorded
with a different value of the wite power level, - a
read unit (90) for reading the patterns and form ng
whereoA i pansthinh gind edsla ingegelr. porti ons(18,19), - first
nmeans (10) for deriving a value of a read paraneter
fromeach read signal portion, - second neans (101)
11. for cur we-dptitdlirbrding wiveiing Ol)CiBf tedbidéhglinfoRinatiowPy irradiating the
bet ween the read paraneter and the wite power |evel
recordmg megivgskipeicansedf azaigban beam (), the seroptingmedism egipprising an
f.
areaicQfallind Coold) lfrhBYBh eyl P ok blob o thmation
can beasesrded 04 saifl @écondihg imeidiugn, ahe:hmmd:hﬁ‘«sﬂ:@mﬁ comiptiging @ukies of
lrecogével PChar fromthe curvefitting functiaon, and

%g%fawstersr of Fhe TEFRITIRS PEYGRED MICTHT the CaBYRYnfogpation comprises a
infofHOA M diBM e S YhePRit Bl write power level (Pin;) for use in the method as claimed

in claim 1 or the apparatus as claimed in claim 10.

12. An optical recording medium (1) for recording information by irradiating the
recording medium by means of a radiation beam (5), the recording medium comprising an
area containing control information indicative of a recording process whereby information
can be recorded on said recording medium, the control information comprising values of
recording parameters for the recording process, wherein the control information comprises at

least one of the constant A, the first multiplication constant (k) or the second multiplication



opti mum value of a wite paraneter, and if the
characteristic wite power |evel (PChar) does not
w@e@bif31as an optimum val ue of a wite paranmeP€&r/1B20@i050140
initiate, - fourth nmeans (102j4for obtaining one or
nore characteristic wite power |evels (PChar,n) by an
constdr (B foP Bsefih PeEhibhod Wh ElaBndd il cMSIESHIR HaiinBd i @him 3 or as
val ues of wite power level (TV,n), are given by "ini,
claimedinj gigim & respectively.-* "char, n j where Ais a
constant, and n is an integer. 11. An optica
recordi ng nedium (1) for recording information by
irradiating the recordi ng nmedi um by neans of a
radi ati on beam (5), the recording nmedi um conprising an
area containing control information indicative of a
recordi ng process whereby information can be recorded
on said recording nedium the control informtion
conprising val ues of recording paranmeters for the
recordi ng process, wherein the control information
conprises a information indicative of the initia
wite power level (TV) for use in the nmethod as
claimed in claim1 or the apparatus as clainmed in
claim10. 12. An optical recording medium (1) for
recording information by irradiating the recording
medi um by nmeans of a radiation beam (5), the recording
medi um conpri sing an area containing contro
i nformation indicative of a recording process whereby
i nformati on can be recorded on said recordi ng nedi um
the control information conprising val ues of recording
paranmeters for the recording process, wherein the
control information conprises at | east one of the
constant A the first nmultiplication constant (K) or
the second nultiplicationconstant (p) for use in the
method as clained in claim1 or as clainmed in claim3
or as clainmed in claim8, respectively.



