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A nethod for selecting an opti mum witing paraneter of
an optical recording apparatus The invention rel ates
wo eooa/0eEshod for setting an optimum val ue of aPOF/IR2005/054327
paranmeter for use in an opticgl recording apparatus
for witing information on an optical recording nedi um
A mbthoti€anseledfing@an aptirdlin Grithairanidter dfunepticaltecdrdidg apparatus
relates to an optical recordi ng apparatus for
recording informati on on an optical recordi ng nmedi um
the apparatus conprises a radiation source for
emtting a radiation 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 nediumfor recording
i nf or MatrhofhyaNtidd feBfisab ethfErok SGAAS b Bpt¥REIh WALRYf a write
nmeans of a radiation beam the recordi ng nmedi um
parapetep forsisa gn amopticahrecording appagtusdnt wolking arfformmedionen an optical

i ndi cative, of a recordi rocess .wher.eby. i nf.ornption..
recopdife GROHERY et il <Al G ‘RGaT GRHSP ROIGR  an Sptical
recoffthg Gardt@s o e odeind BdéAtatidn ioh ahDptitdR 9édoddihg @S Ahdlapparatus

i nformati on on optical recording nedia with the

compyses@drdipiomsousde fonemjttinga rashation beaaging argeairgllable value of a
. 1 . qi. 3 ohrect ' .

writ B ARNTR roflind fmmitich G e FeorP Rl Fleglh Pliciiongly. he
inveition feléEotandpeicsl pervidihg tnedivin fappREdihg $nfodvdtivhibyisradiating the

for every recordi r}g medi.um and recordi ng apparatus, .
recoptRGMeEITLRY PsRRSsofa Tadiatien beam, thoecordingpediumsompaising an area
conth B 81 inforaB Wifea% bE tecHMEL SRS RIRM, Hhcliiion can be
recoptedem samnecating@¥diumout i nes for this purpose are

known in the field, such as the gamma- OPC (far .

G Ry - T onsiseEteessaerapp s i ABP OIS RyodRiprngion on
optikAPRB: (R wiBDRE coffet tp'oﬂlem B2 1454308 m. 'Tﬁbﬁ%f% nfelia

described in which an optimumwite power of

manp fadfuaeri can gvedhisicarrest poper nedn gbselotedvayy(fapgrample; pré-gecorded on

et by. witing,a series of test patf.erns on the .. .
the 55 eBYirofmsns A PR i, SPBPIH A5 2UP BT €1 ACoRdingmediam
and £deBrddd ArpafttusiitehiinHo8 964k ittndEesk£¢ doSieBatAE optiial Fecording to find

processing involves fitting a function, preferably a
the eprieg pptyrer [deprndentofthg aendingameshumiin duestionndavieeal pplaigization

' hb oLt . i ngl. rf di f tiati
powt ERCHOPCRbREE R RS o Kl n AERAR, 42h he gamma
OPG(fan@R-RW) | the bemdP@ (fod CD-R)and DVD€AR ), @nd thetkappa-OPC (for BD-

rocedure requires one or nore power values to define
RERhe interval wherein the fitting is to be perforned.

If the curve fitting results in an first value for a

wite paraneter that does notqualify as the optinum

wite paraneter for sone reasons, e.g. out of range of

apre-s ﬁ% wé l()ﬁl/i’l306, 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 perform a differentiation step.
One such parameter obtainable from the read signal is the modulation (M). The curve fitting
procedure requires one or more power values to define the interval wherein the fitting is to be

performed. If the curve fitting results in an first value for a write parameter that does not
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WD 02/ 41306 di scl oses several possible neasures to be
taken. One such being an iteration procedure, wherein

W@ 2000/067785t val ue for a wite paraneter i s useRCT/B2005/054327
define a second interval whergin the fitting is to be
performed. The resulting second wite paraneter nay

qualﬂ’y las mttgmﬂwn hzelteepfa:ihmaﬁeeﬂ)r 36ma feaQ i, mgrrbwdftraalge of a pre-set value,
aredt a pre- set range. t he

WO&é@dﬁ% WSFIPéesrﬁﬁY‘?{ﬁleROéﬁledé%aS%F tbpataken, 03@ Stlﬂéb‘%}}ég ARrifpgation

procdfiteb SRk R @Eﬁq{rstt \mfué fofh %\FﬂtQE tef WsbA HEdSHhe Lérgebénd interval
sone pre-set condition I's ne wever, an | nherent

whepinthedittifpis ts beperdamizdnhe mssltmg saqohd waite parametdr ngy

r.a nd tical . recordi ng nedia t hat .t he
subsp Y B valHgiof Bt PHTENR T 1E PR b atmBged to & pre-set range.
If the E&foﬁ& '\&He geﬁlﬁﬂléte? ab&y ot glally tk fﬁérﬁﬁﬁ‘iﬂlﬁl?wﬁ’ﬁé @t@r e 1terat10n
obt ai ned nce, the recording process nay del ayed
may@au‘enuegomm sorse predset conditaort is npdst.eover, in s o me
unf ortunat e conbi COJ.

f
appar at LE"Hel SpUTEnt poBsth o Reer RO ALt g oplira fecording

appdi@is Bt ofiRaCRBNMEmMIaNREdi4 RWRdBe REaBE] A e 4 tedative large amount
parameter. For such cases, the optical recordi

ng
of itergen stepfsbafpre|an eptimyen wHicparameteris chtagned: Hengeeths rr@riom@ng
prochS T 2RI rRElSe DR e, Tl g3 ok

combipptibsadfiopticdl yedoediag appmtamhd:m&hﬁec@dmanédmfhetlfemnon may
present application. % be seen_as an object of
not bqq@nﬁﬁrgglétﬁt)wm %PPBWU{HOWB dprareeter- ek sk C@swatt he gpticakrecording

appa{r%us FRPUE: HEERId tgrf@&)rﬁ’ bR l?ﬂe ?rﬁfngtnl?éadlapfe'sﬁ’l'im a Yﬂa;iﬂnctlon
Laining an opt i mum val ue of a-wite raneter for
opt i cal Thedscldsurg oﬁWQmﬂpﬁﬁ)@mlhermghlmorﬁormd srathe present
m val ue of, a wr ar ter anotlrmmvalue
appIRBLRR Y SO 304 L el Pt o) BF ressp AR iERicter | ved
The present invention in particular provides a nethod

for obtaining an optinmum value of a wite paraneter
for optical recording on an optical nmedia that is fast

b | | |
corput algese=faf bt o it Esaf MR o gupig method tha

solvéd the ab&k 1aéitonad Brodlind d¥aHe prordarl With bbRAFRAEAN Sftitnlif value of a
i nvention by providing a nethod for setting an optinum
writ pargmetsr for optiral aeqoadingren ap optigal irpdia. Frogm sy@optimpm value of a
t
writé g%rgrrng eprgléggt%glﬁﬁg\}éﬁle O(?Em]‘ﬁ%’ltﬁé rr"glgtr? éﬂ) Eg@%ﬁa g%?f&b% erlved The

preséritdnvention th pﬂfmllaﬁprngldéshzemt}ﬁﬂﬁblo(ﬁbtalﬂli)ng\mIdptlﬁ@mﬁvalue of a write
seri es of test atterns onther C rredlurp
E’é“r’é %St y

parapgter doTPRYiER TECARHng L8N APtiFal anegiiz Sayee o
limit¥l nbfbBPYEontftions DpePlorh&f radi ation beam

This object and several other objects are obtained in a first aspect of the

] reaiatlvely

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, the 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,

2) reading the patterns so as to form corresponding read signal portions, and

3) deriving a value of a read parameter from each read signal portion,
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2) reading the patterns so as to form correspondi ng
read signal portions, and 3) deriving a value of a

W0 e@d/ogasanet er from each read signal portion, BOT/B2005/054327
curve-fitting a plurality of iunctions, each function
defining a relation between the read paraneter and the

4) cuve-fetingoaplurdliey 6f fuaEions) each Fetion definivig b uelatiod béth'Een the read
read paraneter and the wite power |evel (P)

paraggey @nql therwrig PowsE level{Phdo .aﬁﬁgcateédf@h@g sﬁﬂ)alr??gi warfl@'tsw and the

& )
wr1té’ é‘?grslg%er%gﬂhg&hl ura f|‘1tty g{‘m g?llg%ltn ?Icg%@@oﬁhﬁg elﬁgglv\‘/earlue of
wr1tépwélsle(eﬂ’(hﬁ)) from each of the curve-fitting

functions, act ristic wite ovver
5) dyrpingp YOIF??BP pe H@Wﬁ}go Shaiacsistaitic PAY S lsyeTy e g each of

the &ﬁ‘\‘?e Aftin %%ﬂﬁ’iﬁﬁﬁ a8l Sarddieri wARE pSkersigldl! '(chm)atﬁeféﬁf hiHRR an

value of a wite paraneter by conparing th lurality
assooktednnitinbyalueadiithe wolte ppwerdeysb (i), bedel s (P nQM th each

o) sqtfui S 15 8 NG s g cpprias s PRYRBYE el valoes
of WeKEhMSdrIlcYs @Y WiHIPGER Walub OF it® Bisatiffed harhctbBa il woRower levels

optinum value of the wite paranmeter within relatively
(Paghort time. The optinumval ue represents an optinum

\kl)ﬁlt uﬁe\?ﬁ?#&?&s ]ts%)e gﬂﬁhﬁg)%t @(gtl e&gﬁsﬁglssaﬁ%nt%@()ﬁp}”dr%ﬂtammg at

leastoateaupeitriim ¥l of ﬁhawrhepax’amteh mﬁaﬁr ieldvi@sly shatt tiene0Thé bptimum
write paraneter obt ai nabl e a |l ocal optimm and
valug ggpresepis 38 APHEWM Yalns %P?/m%bb Hteanﬁberi of3bs rgsentanygption, but

nev#ﬁlgﬁks:fgg Ehﬁlﬂn{%&m}{%vgﬁé‘aﬁarb]g%ﬁduﬁﬁ a%;ﬂ%(t) Pé’ tﬁLeg%ijy best value

ar anet er b no ation
of thervptite tpachenetdr obtairehit, SJggm &dcableptimenl ahd oon & glbloal watimom may be

re ded on the recor, medi um_ . Thi s nodul at|qn
obafred BB GNP & o oo EEl LR B A e
H1L) / Thehrdad bafimetonsy Be'i fn%dﬁlQﬁ‘oﬁ"{l\@j‘@ﬁhe hﬁﬁﬁﬁd@fofa h&d signal
anplitude and'IL is thé |owest |evel of the anplitude
derived fmm mfeaaatmngnmrd@bm thededording medlinn J hisvhodwhatioroM) is
- tg ’ I}li information carrier conprising |onger
CompRy gogh@ﬁ 2 W%Fxgﬁg}ﬂﬂe mar ks having a | ength of
14 tines the channel bit [ength when Ei ght-to-Fourteen
Modul ation Plus (EFMt) coding is enployed. At |east
M =dfe-IfiHed i &90,0f the plurality of curve-fitted
functions may be of the formP M= a (P-b),

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.

At least one function of the plurality of curve-fitted functions may be of the

form

P-M = a-(P-p),

wherein o and B have values resulting from the curve-fitting. The characteristic value of the
write parameter (Phsr) for the at least one function may be set to be substantially equal to the

value of {3 times a first multiplication constant (k). Generally speaking, any function of
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wherein a and b have values resulting fromthe

curve-fitting. The characteristic value of the wite
w@amanet’ear (PChar) for the at | east one functiPCI/MBYPOINS4327

set to be substantially equal 4o the value of b tines

a first nmultiplication constant (K). Generally

arbit@93Kapeghatalefinésieldtion befvasehithe Ray psamerr bidthed@ite PpO&er level
a relation between the read paraneter _and the wite

(P) g9 hersede ey e, iteshauigdedoisd thtsitrpight ling caprRevegy gasily and

accu? Rkl S'%umaﬁttéfi‘i Th&@#'&&tanjghﬁﬁﬁ ?mali’l?es\()? e 1%9&31) @ﬁg and of the write
accarately curve-titted. erefore, arrang

powma]lemis{P))ﬁl smblea mgdhq:larsamghehneamhld)be turee-fitted es gqulynmtageous.

| | | | d
Addeaﬁgléy 152 Yaéae 31;‘[? mﬁ% 355 23&3{3{@%1 tm 'ggﬁﬁgtulm fﬁ@ng
t
S e

severaélsamtmm mayedsuhzrnat ive fitting procedures where

several _sol utions result. The first rrultlpllcatlon
const aniﬂsi% Ryst Frat 118@ AL EPTSIAGH AR R ok TP AL gecording

t

medU LD ShBONARERIIODIndiddtiff R bl By ¥Ry &

infonnatmal odn be ceocded @nrsaidi mmrdiﬁgumdmheThmdtha mmlmmmfucterer may
provide this |nforrmt| on on the. o t| caI msd

provm fé}sﬁaqu%‘llvl on the optiFal mAdiua A ERISE Mt lfeégpnwenstant (9
t tion procedure The
mayg)%r(%{ee%ﬁ t&%é Pgt #g ?ﬂbﬁl%tg)élﬁﬁ 1(?)énelg[nfeéunct ion defining a
strai ghThé cme-lfmtyng)@f thaat leax omfunt:ﬁor&degﬂxm@?a strdighidihe may be
fiit range write power |evels, ere t osi tjon
carrief} @“W%F‘Eﬁt‘?ﬁq%’é‘?ﬂi i TAngeQl JEIRRYWEE ey eleo¥ i Hgsltloﬁé)? the
predbf_éi‘fﬂn@h fiY ?a{ngg 2y Helteteffhnie® bYW nitid ‘(fﬁfue OPHe V@ﬁt%g)%%} fedel (Pini)
wth each cdrve-fitting funCtion and a range fa
assot®ed witheeagh Ruivs-fétipge flmemmgul znmtge factoTt(B) umipaecr Rli§ aipercentage

f e fit n b ti.nes +R n ..
By, TRE wlper Rl 17 T prBe R b ey Pt g ¢ S TOprcRe Sower tmit
of tHel fi@Snge In. )be HBSPQftinhddq 1 IRYNYBIUER6F BE 1 fma be 10%,

10% O% %O% The nurrgeﬁlg |un|t| al %\i/n?ues 0 y °
20%qp1 3Qé%»p“5hvemumlw of initi}yvalugy Of)%le write pawer lsvel dPad may Roe 1200 40, 5 to
30, éﬂo% OThe val ue of each of the initial wite power

evel'Sin the plurality of initial wite power |evels

may be S‘hé)sila@bf adchsofmmmﬁamhtsipcfvtanmls ih tiapleatity of initial

ot her a separati on constant f%?ﬁtl nes an_inte
writq gpwer; lgvee\sjmaﬁ 3&@@?5@13@ pwaenicy diffeaent dronaereliothes gvy a separation

conétaﬂft g@r?ac mé’saa{nl“iﬁégglf T‘Bﬁﬁ%%\}ahﬁaﬁgﬁ ﬂeei\ﬁi% rm(a‘;qyﬂ t}Rﬁnmal values
WO nunbers e |n or mat 1 6A 1 A tive
of thefwmﬂa @owlenleaéll (Pyi) ofayibeigivenl as\just tveo pmmbersl evel s may be
Lgﬁ? r 1;|r %Pﬁf%g?q?éﬁga%]ql%g@r fho q ﬁ‘rél of 1mt1n1 vcs:ngltrétp%wnelr Te%els 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.

The setting of an optimum value of a write parameter in step 6 may be
performed by evaluating the numerical difference between each initial value of write power
levels (Pini) with each value of its associated characteristic write power levels (Pehar), the

optimum value of a write parameter being the characteristic write parameter (Pnar) With the
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recordi ng process whereby information can be recorded

on said recording nmedium Thus, the nmedi a manufacturer
wWoreapof0610%1 de this informati on on the optical nRCI/IBR0OI054327

order to facilitate an fast amkd accurate determ nation

of the optimumwite power |evel (Popt) for recording
lowdsh@heridal diffetaiice tTis Bpidvarahgorasadiiis Methio® &t vepn easy e implement

sett] n%wgf an opti mumvalue of a wite parapeter in

and groyjdes Tashiesplis. pdiemstively, the seiting ghan ﬂ@tlmwe valugof theayrite

I
pasf e o i YRR o i A EnEl pl BN i, wher
the iotimi wu:lteapovwllwe\l\(l?ntl)els pqmﬂa to the\chhmci(ef?@imn)ne power tgytl Puign), and a

f he..ch
curv\c;vgJ ttleg t?o)glpg)‘]f.\éﬁ‘fl par % F}ﬁfpﬂgch\}ﬁggl & ac v{grélt?tplogver level (Pini)
and fl§ hdsBEigRA %harz&bﬁstiéwﬁ@%%ﬁgﬁell@ a;; A(ﬂ'aﬁtag&fd?,gﬁ tHeSfitted curve is

very easy to inplenment "and provi | ast resul
astraigh‘elnlmatlvely, the setti ng of an opt| mum val ue of t he
wite p f ste

A ot nel BemeLst e pERySanay P yBE oyepar o e i i Gtimum

ValuW(Po%t? oPPWelte pEV&! le\(eTg) bBa fh@ih@ionﬂa@arhhﬁhﬁh M AEIdEiE iénded for use
wite power 1evel and a curve fitted to the

in atpppfical tepgrdgfg qmarmtu:s ferrwntlmiﬁerynaémn@a@n aptiraliregordigg gredium by
the rg 1a%ﬁ t) "?ljlte é)@&r I%UQ \;i’ %E%%%%§tﬁ{)(? Qs describe above for
aracterl s OWET
sett1ﬂgimbpmgmu&lm oftaherite Iphi@iétewwhﬁein&haopﬁrhﬁhgmud (PR9 .of the write
The net hod of .the i nvent ion may provide a nethod for
powerleyvsI{B) lgﬁefdathe earalva seontipaim yalkw obthgyrite pRraynster tiggs p second
mult&éi catil c&s{aﬂ? o Btice? BAMiY i (%ﬂﬁéj ?%t'ﬁnﬁrﬂtv%ﬂlgggoptf) U the
e I'n an op reéordlng appar a Wit

writé pdwenieidl OP) '@ﬂif&i}elﬁﬂidm‘ te distasucl ¢TOWOEED/4TB0BYi.d. e mu1t1p11cat10n
radi ati on beam having the wite power |evel (P),

consiantsars dafined diffsrenilpelherplisum value {Ropnhef the Y6iie PANISH lovel hay be
| .
defu{egodé ?}gé’{ﬁ@e ;ﬁfev&efr FevRPfcR VREEH the 1]’hev JSF Lgeertdm&ﬁaa CRemAIMRI e

wite power IS set to be equal
infotmattolnafemdednnmhe a¢ooeding mellmnwisiobeigear Additienaly, IﬂESOpilmum value

(Poo 61 SR RO oK Tt I e a5t it of s Fogt gl against
vanzﬁﬂﬂ’ﬁ brdufid Sle &ﬂ%}ndﬁ le'uE (15” FBP the W bORediced! PRUSSRinAm Velue (Popt)

/41306, 1. t he nul ication constants are
of thgemtn dwer l‘ewglmmt diyfer dmndﬂpg iomibhe marbess of tlapreyordingtthedium. Thus,

wite werlv mabedf dastevvrteor.
the qHpbin PEIRE (o EHF o e R s i e e BRYRGgiffrent
frond the Bptifhufi m&d @),) STGRE eItk SUwdrével R HHiple réBREdiHES drSthe same
obt ai ned. Additionally, the optinmmval ue (Popt) of

regigref the recerdiegveediveyel may take into account the

t abi | | {
he. opt " Seoh et GRiGaR P GiRER) M SO S e
recoﬁﬁﬁ% Meéurdbotaining RbatréllinfoRBatidr inQicRQVEST d RYGUinFiirocess whereby

di fTfer dependi n% on the purpose of the recording
informpationrpan bR gesorded on said recording medium. Thus, the optical medium

manufacturer may under standardized condition determine the second multiplication constant

(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,
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the opti mum val ue (Popt) of the wite power |evel for
one tinme recording nmay be different fromthe optinum
wa 20000677Pbpt ) of the wite power |evel for nul PCPIB2005/054327
recordings on the same regi ongof the recording nmedi um
The second multiplication constant (p) may be read
-a cént@lnufin farécordifg bReridsasTasst bagerng; dhdhpatiern iy Rgorded with a
..control information indjcative of a recordi ng process
differpnd valyy of Heovritgtomist kexal be recorded on said recording

R T B S

-firstmleansfbr dertviigga ealns bhuntead paraareter fromv eabh redd signal portion,

i nformatj on on_the optical dium I n second aspect,
SecpHLFARAR PN SO LBSCT GRS rlA08 DaMFS A pd pefaineter and
the Witfe goiet RVBTYP) f0theRAIREHNAE réfaqR Hh&ter dnfd Jrie WifePower level (P),

aspect of the’invention, the apparatus conprising: -a
eachrautveafiiting fumtioodating asmerresgonding initidl ealweool ortarpowvay lengl (Pin),
and & control | able value of a wite power level (P) for

recording information on the recordi ng nedium-a

-thir@ @h¥ah&for ld@fi{ring q_rcoﬁegpbhdi’ng@1@a§@rdf@ﬁar_aéteﬁ§&twmtpto%ﬁ Fevels (Penar)
each pattern being recorded with a different val ue of

from eash@f theeccuppnitting ions, gaghecharagtaristie yirite pewerrigval (R:har) thereby

havifEh BidGaREl8l INELGRE BERERR T BEAE"S! o ¢ ead
-foufth haand for séttingnae aptimumadiuri dfaabrite atantsier byseapatngdrisdurality
for curve-fitting a function_ defining a relation

of inifgal \valugs phwritenawes levslvdPei) Withgaghralyg ot s assQiated ghaspcteristic

. al . . .
v By IE 55 B AR MRS O e may b
applied\biyngeams abreadysimomati in ghd art, thaghlxd way of finding thepptieum value of a

wri aEel5S R TSP EY SPORS Sy e GmIages I4e ¢ g way of
Fndin YR SprH 3o o QAR plafecklie Curve- 1 L1 ng

functions, each characteristic wite power |evel _
( PChar ) In athirdimgpéea therigvention psoddestapdpticalrécoirding mediupd for

the weite power. |evel (PjnO .and -fourth nmeans for..
recolsif a8 87 e i ER P PrepiuR el BeBa dggltion beam, he
recofdinPiictiftgn EMBpridingy & arky c@taihitigldomtroMafor@sti®l indcatiee of a

power levels (Pim wth each value of its associated
recopding Brocessivaierebyvipformatienean hegpeqrded qucspad yeconding medium, the

I b I fichal . te | [
con@ibfy i oFRTR Ay oL A p R REER oL MY O g ikoss
whetdiretheapneb] ihfomtlatien édirprives b aformalondnditativewfitlieeplurality of initial

. paraneter o he present on h ever al

wr1tgag\gﬂ't 15\3%1 gPiLbfoglupq,Jél t %Ir{eﬂlgg\é%%mgé9 %%ﬂ?rst 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
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
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finding the optinmumvalue of a wite paranmeter. In a
third aspect the invention provides an optical
WO ewoidi7ey medi um for recordi ng informati on byPCI/IB2005/054327
irradiating the recording medibum by nmeans of a
radi ati on beam the recording nedlun1conpr|3|ng an
of tHRITRS (PP Bl dPdBbRDMARIPlitAtion dohSaAE (k)0fdr LitdinGRs méto@hcédbrding to the
recordi ng process whereby information can be recorded
first gspestlcthe évenddmg nmedi um the control information
conprising val ues of recording paranmeters for the
recordi ng process, wherein the control information
conprises a information indicative of the pIuraIity of
initial_ wite power level (PnO for use in the peth
accor di hgese@nd ﬁ@ef AYPSEts HF H@dthfélFlOtl mll g waparens frasm amh glucidated
witt{HORARL 5 uR GBI feckieiBrgRthaasPect of Lhe
i nvent1on. partic antageous that the
c ont r ol The pmsemtm&ntmmwﬂb ’0W roe ‘expienhedJ withhreference talthag
mediumitself as this enable the nedi um manuf act urer

accompagy Qe Agite MG control information to the user in
an ef fi gisGR! 1 B AISEramfiTah REfUSRIFent bPEn QIEHdan%lcordmg apparatus
recordi ng nmedi um for recording information
according ¢ theiimggntibi r ecor di ng nmedi um by rreans of a

radi ati gn be ar ea inin ont r ol

0 or o TRSFF 2 NPEdes 088 t5pd SepQabrindran Breldhaihiny

i nf or naFighfe T & BE8phK SoWiAe theQReaSired nidiaRiiidh fighddBEY Wite power as
the control information conpr|3|n%gvalues of recording

fulpyélpa@étl@r\grmmw@h@ndf eplyraditnof prvcated fugetens n t he
trol t first
(o) anaPIgBEE FEARPARIBEL Etholact G O PihyesbBp i |

t he net Ripgreas Gar g’aplgu:ied ih hﬁeﬁlbbﬁﬁneﬁﬁﬂﬁ‘@éttlﬁi tHeluptimum value of
i nvention. These and ot her aspects of the Invention

the yjite|pagneleraseerdingrte dha BMeNtionuci dated with reference to
t he enbodi nents descri bed hereinafter. The present

invention will now be explained with reference to the
acconpanyi ng Fi gures where Figure 1 is a di agram of
an errbOIrren anotlcal recordln appar at us

e cor i gl e SRR gRCoriRg apevats ARGt pelfeabrepgiding

medfi?R4d aéédwlﬁh 1P HelihRigioh "EH8 feé‘&dﬁl%‘?ﬁedﬂﬁh 4 q{aﬁ‘ﬁ’ﬁaﬁbﬁt%n@ stbstrate 2
is a graph showi ng the neasured nodul ation tines the

and arécodippleyer harranged potii. dhe efcordieg layen eqroprises amatenal suitable for

ur ali of ,curve-fj d functi
recoi SO Y PoEs nbariasih Ben X Sne oSttt eleBalmay be of. for
example, the magneto-optical type, the phase-change type, the dye type, metal alloys like

Cu/Si or any other suitable material. Information may be recorded in the form 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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Figure 5 is a graph used in an enbodi nent for setting
the opti mum val ue of the wite paraneter according to

W@ b@éioei7ent i on. Figure 1 shows an optical recoPCi/mpo05/054327
apparatus and an optical recogdi ng medium 1 according
to the invention. The recordlng medium 1 has a

4, the bana Rplitesrto, telbjdctiv € leas dAnthe defeCiet Hiskeh 8 avdEirchit 9 together form
arran ed on it. The recording |layer 3 conprises a

a reageimal suitable for recording informati on by neans

of ar a‘ii'h@}éaﬁ @1&9@?1261151 thel a?cuﬁtefﬁﬁ)l X a?seﬂ‘?ﬁ £ hird h)r&%’sop €0 in order

of , for exanpl e magnet o- op type,
to d@h@mtsaamesmylpg a rédaepatiyieeteryfp@m tinetead s@hzhlojihe derkved signals are

Cu/Si or an ui.t abl e mat er.i . Informatiq
fod 5 SBEonSL RIGHEH T0R@ng SUBRROOUR LD & Bt Pratssust L4 ieh prokessors

procERH RBiSs oY atRes O thEdadPhrktheteP Ind A& iVeRRAEFHRAG VaANElor 3 write
The apparatus conprises a radiation source 4, for

powen(@unpbbmgnd entaseTy dortcontroligg the lagar pewet kevelg a

radiati mbo. . The radiation
t hel r elcg'ﬁ(awﬁ e P% °§tr\)/1| Signa }g é’lgﬁf %0?; olat(iog?r {Sum ?j An’information
51gn5?lbll 3¢ ?éﬂré’s@nﬂnﬁ%‘ﬁne ?nfaﬂﬁhtiolﬁ&o b Bstofdi®ndhe Paasrdﬁxggcﬁéaiuﬂlgl is also fed

medi um nma ernatively be air-incident
to thegantaelusit 135he oWeR ofdhagonaiol eut 13 15 asenerter toghe radiation source 4.

A AL 0 D BRSNSy PR Ao o

whidhhie defejrainked be t}ieeo’pilnima ndite pdwerlevad $Bj,Mas (ﬁehénmigéd byhthe processor
bean1splltter falls on a detection system 8, which
102. i iartivsly, anark canali b Eepried G aisATigs ! radialiar pulses of cqual or

diff&&H & arﬁi SH¥ r%norg?gwglefe at Héteﬁhl%@‘bi th%rv@rn% %Wef Sahdl.

a cir cuit derlves several signals
fromt hA m‘ed:essxtros usdegstaddsto rseantangsnaans adthbki fgnpérf@Ring
reantln the i nformati on_ bein ad from

h ]
caloy ey S AHBRe A TP RGE oS0kt digfie) P LOgessOR f bawired analog

cncvﬁ’%ﬂ 4 188 plogrifiabRRiciehit WloteB RS, the Hrﬁ‘:i)rg@efsﬁﬁtlboﬁﬁe S¥hng g)}ocessor
and circuit 9 together forma read unit 90. The rea

101 gmgthaid the processer H)2rmay be Separatqpdayices o6 ditemativély,rmay be combined
in.or to derive signals representing a
into BRI e eten it sl ek BresBiel” g nal " he dor | ved
si gnal sBafoge ferBrdin} MFERREOA of HRCASHN 110 aﬁ;ﬁ\ﬂatus sets its write
subsequently to a third processor 102 whi ch processors

powgr B0 éatheppsaummevalag (Rya) hiererforming.a methad pegosdiag ¢ thghigvention.
Thlsqﬁéth&f is s@ﬁérﬁeft{cgﬁ} ? Oﬁ’ @I.Je(lf ﬁ} {hgr oy Matrt{ws%o?fgviﬁ i P04 f ol
si gha controllin a ower

necessary ser
| evel . Thefiwt step 4p mmppamnIsrvomtes b gerids of sesepgiter®con the Mmedium 1.

L T QT I —
o5 A Ry LS SR 1D D061l pkl v o
atest paitam,dhate’stpaﬂsmﬂlmeldmonﬂoma marksrsmﬂﬁmentb'dongl tonaghieary @maximum
modg .a}r} ogfherrgg srl(gjnea po 1on glthee 15&)%%%1(')19 Ps oHe(f gdcof‘cﬂt?g to 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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which is determ ned by the optimumwite power |evel
(Popt) as determ ned by the processor 102.
WO\RG0e06E8T vel y, a mark can al so be recorded byPGEI/BBR20054654327
of radiation pulses of equal @r different |ength and
one or nore power |evels determ ned by the wite power
infofrhgioal on the picoftigsMmedium. SubkRedn Gt patemBanayby/ red®ied with a step-
. suitable for performng calculations, for examl)l e a
wiseripesieassd ywise sawer lveli(B) under thegonfrolpfihe cantrol upit 12. The test patterns
r.o=ir | i i . i q | . .
may R\ GRER NG cbtite Blanl THOLoll SRHARIENE writpn in
specipllyqpeedded tboilareasdntthe redotdive pediomssor 102 may be
separate devices or, alternatively, may be. conbined .
hro o D1 hEnaNGP 2 BBl e Aleroas BY BB unit 90 50 a
to foPRf Ofefd §igRA'SH PRutdY HoWR!thORa8 BighMGdiESHsUB ahd!19%btained from
apparatus sets its wite power (P) to the optinmm _
two test paste(Boprtitientat twe diféarentivgita powehlevels clherpaiterys skowtheomprise a
invention. This . method is sche ically depict LN
shor} T b QR AR PG RN i S RBOUR b e Berf, fbling 17
respbdtiveBD RABGth U réhid §i86al PofRni 18andlthd R sipRAIRIHSh PN A& tual
medi um 1. The test(gatterns shoul d be sel ected so as
pattqrp mgy\comprige 8 ifeve hundred marksrod | diffgrentios equad dengBur anet er
to be deri 0 | [ kO
(o 4 B 4s03 8 Brd By 70 A0l 1 (BRALEY S0 read

paraptdr éoreach Readisgghl puatioe rApediibld fbad paamese idwhe kstio of the lowest
sufficiently lLong to achi eve a maxi mum nodul ati gn of

level pfethe amplitydg ahp repdrstgnahporiipie for Fradithey Benpa prienils indjerted by @
n PREDD b M B SPRE A il A58 Rt
by H)L A prafeked o¢adipgaeanmsetuib dtei modudativar®]), Wisg thelretio of the maximum

informatjon_.is coded. according, to the E.ghtto- .. et
peale{i RBaRIUBION & THELRIFRL ORI - @ e BT ATRRLjle ' of the read
sign8lfyich.conpri se the long 114 marks of this nodul ation
schene. Wen the information is coded according to the
so- cal | bua foneth stapdidl the pracessoh 0k Bista pheraliyrafdunctions to associated

referably conprise the. ong 1 0 he. .
valuf G 1R 0 o il o T BE T e iGjon gy yelaton
betwiefl iHefreiEpdraittet SndOMVRIrite Bywer 16V (P)I A8 ihANg6r dabh BOWE fitting

can be selected on the basis of an indicative power
functigy g coprysppndiag dnitielavalite afovrite oPWAF IsvekePinid 15 RyAVided The write
powbe3h He BtclT Rt i 4B P D e BHdoP Rl Tl repording of
the tef)patiertle or, ahernaividly, dtono b nidasuremeiitr aflthemadiatid®? powbe t est

patterns nay be witten anywhere ?\gp_the rfe or di ngﬁ )

medi um Irhigyrechh s5ph Sfitha poEeripd sEbpdimant Af the curygdjttipg procedure
is SIBMYTﬂ@Qeﬁi&ﬁ ﬂriﬁcﬂéaté’snthE t&ﬁgé ?8\%9%’291&3? He4bad&tidh (M), whereas

second step 42 the recorded test tterns are read by
the lidnzontebakiuindica®® tleowsis powef @)nEachr efttie poigtsdi1 Bptesents a pair of

valugqi)%u irt}}e?etgeq?sp%ﬁ? mé&?at{o%?gd)stirge%%{le &?i%é Ii)o%esf (ll)sanadqtge %v?‘ite power (P),

respectively.

The curve-fitting function may be of many different mathematical forms
readily available for person skilled in the art. Thus, a curve, e.g. a polynomial, may be fitted
to the power levels around the initial write power level (Pii) in question.

In the preferred embodiment of Figure 3 just two initials write power levels,
Pini,1 and Piyi2 , are shown for illustrative purpose. Usually, 10-20 different initials write

power levels (Pi,) are applied but up to several hundreds different initials write power levels
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two test patterns witten at two different wite power
| evel s. The patterns shown conprise a short mark, a

WO 2wg/o6iBk and a short mark, as denoted by thePGI/iBad5/054327
parts 15, 16 and 17, respectlﬂﬁly, in both the read
signal portion 18 and the read signal portion 19. An

(Pin Py BE apislicdar ﬁbcamryc Dinpret-definad imavvily afbuad thiwinkilsokrite power
different or .equal_ length. In a third step 43 the

levelsy Bigie 88¢ PinipQ 1%?’4t?ﬂe§’th6WaﬂlMé’yrtb"a%ﬁ%‘f’isjf’?aﬁndsﬁ dhe ggpured points
51 oP BN Hi e@?i&htt £R% fin Qﬁkﬁifoﬂ%ﬁéiqr&” A possi bl e

rea araneter is t eratio owest |evel of the

arrplitude of a read signal portion (for read the

nal portion 18 indicated by "a" in Figure 2) to the

Phdwa Bl | evel of the anplltude of the sane read signa

portion (indicated by '"b'). A preferred read paraneter

is the nodulation (M, being the ratio of the nmaxi mum
whefee@kind P-apefifting abuktantd. The ﬁlﬁalﬁbalsisgmaﬂ 53 inik@i edefidledys & einge

to the maxj mum anplitude 'Db' th

I
fractigsy @) the itiAls wifeovest Ledehil’@h@ B a0 S prADYsothe initial

writ@éb'&zé’lj lg\trr%fl ngf fﬂlg’tﬁzghf?jh esoWr | gd;evli\ig%(? Poe V%:n'tJ ?;% BflE(gI('ﬁz mW. These

ﬁttnfgdhﬁ&tidhﬁ aftesitaiphs lifes B Aid SSnnblsﬂ gﬁplm of Rgureeh dhpatkigebLP
and the wite power |evel {Jut for each curve

corrgsppng teythe uﬁ@w%wn&% and é’é whdh%ormp al gxis.yEhe sgraight lines 54 and
55 a}‘g fo h% Wgﬂﬁlﬁ‘f Ist-{cﬁ h&ﬁ 8%’ btﬂﬁtdap#(;b%aw InhReRaUE ﬁlethods

e va ue 0 ower contr
SI gnal ﬁux fifth stepatSrtReprodessgr 112 pelnfe)rmestprqadﬁﬁned Ipsomdure in order
alter veI froma nmeasure radl ation .
to dwﬁér h ShprcteTistiGHR PRI r V&lsrﬁ’ @&a%t@ﬁ (Fafye-fitting

funcBibnd HELE W sftépt Hehk, Qé&cﬁﬁfhrcfen%ﬁc %@Er’]‘gbwe-gt?&/el’ ﬂfcﬁm) cfﬁ’éreby has

axis indicates the wite power
an assodiatedtinitinl Yalyg ofithe mets povner 1enel (Eiﬂh {mthegréferredeinbedinsnt the

the.write p r ((P). Each the points 5 1 represents
chargelgigtic el bl o EelPard StBSHURN aci o' (W &1 res
the wite power (P) and the wite power (P),
respectively. The curve-fitting function may be of
Ponarrrainly, di fferent mathematical forns readily avail able
for person skilled in the art. Thus, a curve, e.g. a
polynom al, may be fitted to the power Ievels ar ound
whefehelslarﬁrbﬂ BhitiplitdtRnReNRANt] €%akad i the opliAB tdce#din I'ﬁe(litifh. As the
preferred enbodi nent of Figure 3 just two initia
valugof Bas gepsedent en dhesinitial walye ofithd weiterpower laved (Bhapthe Chmacterlstlc

valup gf ey e pb eIk BB Bdnnctis qhtheinial S ivereve ) in

questn@n SleeV eral,= chm(IEd% Wh@fe%‘ﬁ?ﬁ]ﬁ intdPet. NdtRee Whhttrﬁ) RIUBFe steps are
| evel s( |n| may applied if necessary

perfommeedde fﬁndéble ¢hata@temtls value ghthetwrite paivet lgvel (Rmr) e power

In a sixth step 46 the processor 102 performs a pre-defined procedure for

setting an optimum value of a write parameter. This is done by comparing the plurality of
initial values of write power levels (Pini) with each value of its associated characteristic write
power levels (Pehar). In a preferred embodiments the comparison is performed by evaluating
the numerical difference between each initial value of write power levels (Pini) with each
value of its associated characteristic write power levels (Pchar). The optimum value of the
write parameter is then taken to be the characteristic write parameter (Pcnsr) With the lowest

numerical difference. However, numerous different comparison schemes are readily available
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levels, Pin 1 and Pini,2 , indicated schematically by
the arrows 52 and 53, the neasured points 5 1 of the
w@em@plae6i7e7 Figure 3 is fitted to a function of PCEHIB2003054327
PM=a (P- b), where a and bjpre fitting constants.
The intervals 52 and 53 may be defined as a range
to the rshﬂlbﬂ @Brsomjn it atthidcluding stdtistivdl iniethqels WeneficiM FbrSrediRing the
e.qg. 10% 20%. 30% or 40% of the initials wite power
sensné%!@ ﬂ(q:‘fqmgansmby Hhgregt %ﬂa%mzﬂeoféhﬁ peagEed yadees.

are: st r SroRatmitdn it VI (o RECE Mk DR LR BF S v

radiafiom beainLﬁeshoWn ih Figure @ cpobel féundt ’ﬂlaae opttrmm ealue (Pyy;) 66tha rwhte

wiith fhe horizontal axis. lines 54 an

powgElexeldP) b ¥Eorhe ARl tropcirt yaus abihe Whte eI Jrtse second

1BRRLABE tLsBinPBhhemat i cal nmethods. In a fifth step 45
mut?ﬂﬂe processo?msz perfornms a pre-defined procedure in

order to derive a plurality of characteristic wite

power |evels (PChar) fromeach of the curve-fitting
Popt F @ Ethirons of the fourth step. Hence, each

characteristic wite power |evel (PChar) thereby has

an associated initial value of the wite power |evel

(Pi ni ). Hence, he optirafuarvabict (@rp) aditheewtitet joever heare (@) €or vetifingg

val ue of the wite power | evel ar) is given by P
infogrpatjon-onythe, optigab pecondingsmedia iy %talwi plication

const anfy Filutes 4 %cﬁlﬁpﬂﬂt&g@ing Ribb@imdne f'atiofthaliEsH pHotedure

As the val ue of i s dependent on the initial "value of
applicablevn theesixsb wtep of eheathethdyl adiohding treinerttniis shawny dhe eeiical axis
. ..the i t.e r.level. (PChar) is.a fupctio
indigals A1 PR S erbar e g LEeroih
indid¥diahe initial PeRS of wiitdl poiwer ovelWBL,§ Thel 1ne®0 ik fHed@RWhere the

Notice, that no iterative steps are perforned to find
chargeteristisavrite peweslevel (Pakdiis egﬂaltth éhevipitiabvgdueet writapower level (Piny),

o KEDH i el 1102, PSR AR B EOP

illus@htive erpéses @ﬂllyc’fmetp@)ﬁnts a haﬁ shﬁwd.om eubiy @dﬁﬂﬁhlﬂﬁ@d&@ﬂw points 61,
Iuralltﬁl Initial values of wite power |evels

advanisggensly theSHENS 67dF adingar qupee lﬁ%@ﬁ?@? apRsePTiste athegmatissl; functions
mangt HEJ. th BYSLSin péz{:r)g'gfi‘@hgnt (it %E%Jnjﬂ%llﬁe'@@%hmttﬁe curve

arlsonls uatin
62 andl therlmeaﬂo idditdtes the optitnaimvesdue m‘ahhwrm paraﬂnetealeveyfer in some
[ th each val ue it

wite power |evels
cases X5t VR Showp Fﬂ’?#gteﬁ/ﬁ}l{"é gies ne %P%* IP'iﬁEﬂ‘?S\‘iS)the line 60,

e.g. -ﬁrﬁq}tféﬁtch%rﬂz\&ﬁé)uﬁav‘éfthé BEn\1bpcBasHRE BABE®Sr the fi Etlﬂf%hfr?é‘@l‘may be
be the chardcteristic wite paranmeter (PCh th

excltlswaely tweted ahaveeen eddw thefliner6dn besuchicasey ong mau applyusore advanced
di.f eren 0 rjson sc are readi.l y.avail abl et

analfjis k&R fos5E FRRELAor FriEe R & ifing Al Bf sfndier

derivieivB986thb €1ed civale2 fie brdef e EhdSh dftBnum value of the write parameter.

It is contemplated that even though the values of the write power levels are not

egea%%he%orlzontal axis

found by iteration the values of the multiplication constants, i.e. p and x, may be varied to
find an optimum value of the write parameter, possibly to evaluate the stability of found
optimum value of the write parameter. Similar, the range fraction (R) may be varied in an
iterative manner to assess the found optimum value of the write parameter and its stability.
Although the present invention has been described in connection with the
preferred embodiments, 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



sensitivity of the conparison by inherent scattering

of the neasured val ues. Subsequently, an optinmum val ue
W@ Rwpny779f the wite power |evel (P), of the redi/maeyns4327

beam 5 shown in Figure 1 can pg found. The optinum

val ue (Popt) of the wite power level (P) is set to be
clanﬁ.q ulaé tetrl cbmPrisipg idoesnot @k¢ladothe phseiidel dfthra Fz&ﬁ’ﬁ:h%ror steps.

a_second rmultiplication constant é pt ~~ P
Add!tlone% ralth%%hcledlvgwabge furRsrmapabe ecludegin di ept oy, fhese may
pos ghENBLeL Ry RIS o FEOLER SR Ly 56 impy

that 'arcbmbmatwm gf kammﬂu isrpott fedsitsle and/ongpdvahtageousr imcddition, singular
a Ilcable n. the six of the neth cgor di
refef2BCas it PeiLiecs BHEURY: ThS TOIeELD "B s HBE SO st do
not p&@élﬁ& £y hAhRhGE! Rfdréncd/sigh€ iPBERTaih& ¥&IBnot be construed as
ar), whereas the horizontal axis indicates the
1nnﬂmgﬂmaﬁnmalues of wite power levels (PnO- The line 60
is the line where the characteristic wite power |evel
(PChar) is equal to the initial value of wite power
| evel (TV), i.e. Pchar = Pini- Associated neasured
values of (TV , PChar) are plotted as dots 61. For
illustrative purposes only five points 6 1 are shown.
A curve 62 is then fitted to the points 61,
advant ageously the curve 62 is a |linear curve but
ot her appropriate mathematical functions may al so be
applied. In this conparison schene, the intersection
poi nt 63 between the curve 62 and the |line 60
i ndi cates the opti numvalue of the wite paraneter.
However, in some cases experinents have shown that the
fitted curve 62 does not always intersects the line
60, e.g. the fitted curve 62 may have the sane sl ope
as the line 60 or the fitting curve 62 may be
excl usively | ocated above or below the line 60. In
such cases one may apply nore advanced anal ysis known
to the skilled person in the field such as finding
first or second order derivatives of the fitted curve
62 in order to find an opti numval ue of the wite
parameter. It is contenplated that even though the
values of the wite power |evels are not found by
iteration the values of the multiplication constants,
i.e. p and K, may be varied to find an optimum val ue
of the wite paranmeter, possibly to evaluate the
stability of found optinum value of the wite
paranmeter. Simlar, the range fraction (R) may be
varied in an iterative manner to assess the found
opti mum val ue of the wite paraneter and its
stability.
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Al t hough the present invention has been described in
connection with the preferred enbodi nents, it is not
WO picefeEad’ to be limted to the specific form seCT/AR0IN54327
herein. Rather, the scope of jfie present invention is
limted only by the acconpanying clains. In theclains,
CLAIMS:t erm conpri si ng does not exclude the presence of
ot her elenments or steps. Additionally, although
i ndi vi dual features nmay be included in different
claims, these may possibly be advant ageously conbi ned,
and the inclusion in different clains does not inply
that a conbi nation of features is not feasible and/or
advant ageous. In addition, singular references do not
excl ude ROV . f 0 gt tant . .
“first” A%gﬂgg((ﬁ)ﬁé&sgéeﬁ%mgémr?g% ‘g“?‘geg uzvé’h{a% pp ureat\‘flﬁ?wse man
optidal récortindapparates for emiting Ihfonaation dreh eptichlmecabimlImetdiim (1) by
be construed as linmitin he scope. CLAIMS, 1. A nethod
meaps,pf a2diafing beam 6Pk thoumstiod cRIRIISIG e Sters Ofar anet er for

1) v)lf%?% 'ra@eﬁék SRt ﬁéﬂterﬁ@&?fh@irg&rﬁﬁg glieﬁhﬁ'r?, & %nge&l; bﬂgg written with a

mat i on on an optical reco ng nedi u
diffarerd valuefof a writd pawenlevd € Bywf{ thy radidtenrbetinod conpri si ng

2) reage bEBRaRR o i SERPpaedrar Herl gorian: {Gh 1) ahd
3) dériihd E_QEIQBBfX?éaHg)afhfm@erYi’fdrﬁ SadhOvEd sibM Qbrt{dR) of the
radi ati on beam %lreadlng the patternsS so as to form

4) cwrye-fidtinampluradity eblingtiansa¢ach dunction definigg a relptiombeiwegn the read

deri vi a value o d_parapster fr each rea
paraffi Shd eyl 0% ey G0 BB AR Bt R il and he
writé ﬁ@ﬁéﬂ 1oVl (P asch duvctifti@p fiaiedtion haging arceh-aip'oﬁain? ghivigevalue of
_the read paraneter and the wite power |evel (P), to
write,pawes layd @Piwhl ues of the read parameter and the wite

TR . i

5) JBRLa (O Ehoddihe pERAMY SECHEsd Ml HOGL BRIDBL o cach of

the duPverfifting Finadions, \caclgclaratdrisds paite powermdevel &P jnd ythedeby having an
characteristic ite power, |evels Char) from each of

assopied diia bvalee ¢ tﬁ%w%mwﬂae%%wﬁ aracteristic wite

6) Sk D ST ST B I PRBMCE Ky PP ACTIRIRG o gl values

of wsitt powey lewelso(Pni) with eash waluo bf is agsbeieted hametersticlwrite power levels

p onparing the plurality of initial values of wite

( °h°§ov\er | evel s (P nOnith each value of its associated

characteristic wite power |levels (Pchar). 2. A nethod
according to claiml1l, wherein the read paraneter is a

2. modul at Adnethag acsording tosstaim 1.uwlkerein the Tead paremgteais a modulation
M) %? [Heva%gplift&(ﬁn&f 'ar}];éjd sqgﬁa'l %Qri&e%cﬁ.‘)orrg %gfor(}ﬂat}otﬁereéo%ﬁgd’ (()jﬁ fid recording

medium (1).

3. A method according to claim 2, wherein at least one function of the plurality
of curve-fitted functions is of the form P-M = o.-(P-3), wherein o and B have values resulting
from the curve-fitting, and wherein the characteristic value of the write parameter (Par) for
the at least one function is set to be substantially equal to the value of [ times a first

multiplication constant (k).
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medium (1). 3. A nethod according to claim2, wherein
at |l east one function of the plurality of curve-fitted
WO w6608 is of the formP M= a (P-b), wher ePCI/mB2aotd54327
b have val ues resulting from f‘pe curve-fitting, and
wherein the characteristic value of the wite
4. par amet arméthbdaccordifg td (18ine8, WikRéih 1 rst hiaRiplieaidnSconstant (k) is
to be substantially equal to the value of b tines a
readfffom gn prsmtonghe tsetdng edisme(i) cqrginiag canelinBemation indicative of a

A : | ai . , et L tioli .
L B S
medi um (1) containing control information indicative

of a recording progcess whereby information can be
3. recor ded Bethedpaceording kg Prothcrein the curverfittingpf the at least one

i . i m - rein t -fh it .
fnc R 5 SRR 508t B SN kb i e
levelsarried out in a predetermned fit range of wite

power levels. 6. A nethod according to claimb5,

wherein the position of the predetermned fit range is

6. determ nedeiyd ho@rdiflk gd éﬂlirr% &l wiker&h tdSosMdnt oF tROYRHetermined fit

| evel (Pim associated with each curve-fitting

rangg ishdetérorinesintey the initiglevalueatfdhe WHje porver Aevek(hgdissostatediwithy each

t | aj. m wherein the value of each of the initial
C“Wﬁzq?tﬁ%gbﬁ\%é?n?féﬁae¥a§g?%‘\§°fi(ﬁ5-t he plurality of initial
wite power levels (TV) are nunerical different from

each other by substantially a separation constant (S) )
7. tinmes af methedaecording ® ¢leithbavheeein thi yadue of eerlyphihe initial write

o . > T Cve ¢ cal i .
po 04 P P SRR DERAEp e BB B i Glgt e
fronDéach lother B9 Qiilshtamgialle disepardtibn coasthudi (8) fithes M inteder.
information indicative of a recording process whereby
i nformati on can be recorded on said recordi ng nedi um
g. 9. A mehhad,ag Q&{oijdiﬁ'%ﬁ Qaift} R Whelein WiBFRATb iGic SRVl plurality
of an optinmum val ue a Wite paranmeter I1n step 6 is
of infitéal fwaritenpoweéryleeala (Ria) is ngadtfiven anareniondhe rcbidérgemedium (1)

bet ween each initial,.value_of wjte power |eyels (T
contiining R iriratipt TGALE SE fosb UM PIREAS eIy alopppan can be
recoRfRRRn shRMBERdHnEH@m, t he optimumvalue of a wite

paraneter being the characteristic wite paraneter
(PChar) with the | owest nunerical difference. 10. A

9. ot i wurf R Aol ding i iiFh 1, WIS et shigbfiuRin flue ofa
writf)ﬁﬁlfaﬁkféﬁﬁl M 6 lisysbrfosmad b eRliflRBaRe RGhedica 8iffe@ide Between each

I ne, where
initial value of write power levels (Pin) with each value of its associated characteristic write

(@)=

power levels (Pehar), the optimum value of a write parameter being the characteristic write

parameter (Pqar) With the lowest numerical difference.

10. A method according to claim 1, wherein the setting of an optimum value of the
write parameter of step 6 is performed by finding a coincidence point between a line, where
the initial write power level (Pini) is equal to the characteristic write power level (Pchar), and a
curve fitted to the plurality of points (Pini, Pchar) 0f each initial value of write power level (Pini)

and its associated characteristic write power level (Pcpar).
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the initial wite power level (Pim is equal to the
characteristic wite power |level (PChar), and a curve
WO 2aobee778D the plurality of points (TV, PChar)PCfIBaen54327
initial value of wite power {gvel (TV) and its
associ ated characteristic wite power |evel
11. ( PCh ar) Alrhethéd fartsBuitlg ban optigitin viduaP Hiflankifite\pdweelevel (P), of a
pt) of a wite power level (P), of a radiation
fad“ﬁ@é‘rheamhf"@whrﬁ?th%lsl%teP‘llﬂdefﬁﬁléﬁf ingp ogtigal repopging mnaéaévs for

it Rt AP S! AL G b i (LY ARAERIAA, 5) v the

writ pywerdetdl €P)vnsihg apmnﬂmd dsavkaimed B) clalmsil rfg' @ttmgtdnc@ti&mm value of a
claimed in claim11 for setting ptlnun1v u f.a

Wit} pRREIG{sE, HIREFIR e QRYITER Yaluh ool e S PaRey Iugl(P) fset to be

G T %%fh%g‘r%ﬁﬁfg%iﬁ9%"%2@&“@%@%&%0’1“&“ ®
mul tiplication constant (p). 12. A nethod according to
clalml ein the secon | tiplication constant

12.(py i's %e"aém?ﬁﬁ G‘fﬁoﬁqn%Foe"ijhfj]t’Rﬂ’ Hredecrnd e IBfW"(“P}I constant

r .

() BT B8 o R B 1R B P08 (L bl Rofiol nformat

indicanive af d réceedingl progessedtierchy iffdrmatiorogn leakcordabemdsaidirecording
apparatus for inplenmenting the nethod according to

medgf-rgi m 1, the apparatus conprising: -a radiation source
(4) for emtting a radiation beam (5) having a
controll able value of a wite power |evel (P) for

13. r ecor di Ag dptitdlrecuirdiog apperstoe farémpletientingéwi roethod according to

for recording a series of test

dahﬁgtn Fﬁgara{é@g{’lmBéflP%rn being recorded with a different

-a ra\dﬁtltlle}ﬁ‘ sircé (¥ oY drhiftifOVRiakiBH Bbam (5) Ha®B@ diddnkrollle vﬁl@é of a write
read |ngbt he patterns and form ng corres(i)ondl ng read

powes lgweli( fﬂrtrm@rfbng morrq@lpn onfthg recondingrmediom) f or
- offigh M3 3 nthalt ok B0 R VRRHS. cp] PARGFOESnf Rripa win

diffeateﬂtwamteio@medeﬁterpomr&vélel ation between the read
paraneter and the wite power |l evel (P) to the val ues
-a reafl upi £90) darreadipg the Ratterns ané forpring Gerrasponlingread sigapl portions (18,
)(P) each curve-fitting function having a
’correspondi ng initial value of wite power level (TV),
-firsamdanst(hOy #br derdwisg § L8R of alremlqmi'arlim«g' faom (eacr}ﬂ:epd) sighal gportion,

oS B T R b L
parafdftt 864 Bel wiite owet [e9eIRPYRS thE Q¥Rbs &ﬁﬁ@ ?éa}l Pal@iand of the write

havi ng an associated initial value of thée wite power
powbelewtl (PRehch aurde-fitting function having a corresponding initial value of write

power level (Pini), and

-third means (102) for deriving a corresponding plurality of characteristic write power levels
(Pehar) from each of the curve-fitting functions, each characteristic write power level (Pchar)
thereby having an associated initial value of the write power level (Pii), and

-fourth means (102) for setting an optimum value of a write parameter by comparing the
plurality of initial values of write power levels (Pini) with each value of its associated

characteristic write power levels (Pcpar).

14. 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
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-fourth neans (102) for setting an optinmumval ue of a
wite paranmeter by conparing the plurality of initia
wa 200006770T write power levels (P ) with each vRCT/B2065/054327
its associated characteristicigwite power |evels
(PChar). 14. An optical recording nmedium (1) for
arealcefifafnind\epnitrof foridtion imlicdtive @fa aédoPding PR cEsR Gieidbydnformation
medi um by nmeans of, a radiatjon beam (5),. the recording

] . m(5),. C,

can herrcoidee SrsRid Seongding medimd dhe eantiohipfergiatiop comprising valués of
recol i bR fob leiBtirtbe Dochsd, SABIH I8 cBh QAR Dimpries o
infotnhetionandicati veiof filaer phatalipnofcoitiat wsitengpwealleveds (@f.:) ferase dn thg method

par aneters for_ the recordin r.ocess,  wherein the
as CIBREd B4R o9t e PRRRTEERR B QLaet i PR Lt | on | ndi cat i ve

of the plurality of initial wite power levels (TV)

for use in the nethod as clainmed in claim1l or the
15. appar at 49 apticdlIre¢andidg imredainai hhfosrecar@ingAnfospatiemby irradiating the

recordi,ng jedi um for. recordiing i nformatiqgn b . .
recol iFE RIS PRt drlspiifiof Rt B HoBHEE il Yomprising an
areacofliaiinOEonRRMfdatioh MalicA81/0 o8 h RELoREAE PoceRMHdrédyififoRmation

area containing control information indicative of a
can be:respidied gn said cecosding aredivgn.ithe eantigl indermagien isempeigiag yalyes of

id.r ' i el r.neti o .

ooy P O WReT5 e o0 A0 Bl RS on compriss
least' @ @Tdhe @rsPak BliSatiohh@hStant @ éndseabiidmuitipliestiont dodstant (k) for use
. conprises at |east one of the first nultiplication
in the grethedas ql@med driclobe 8 od asrplaimes inslaimdd, easpestiagly. (K)

for use in the nethod as clainmed in claim3 or as

clainmed in claim1l, respectively.



