29 April 2005 1 Methods, optical recording apparatus using such methods and optical recording
medium for use by the methods and the apparatus The invention relates to a method for setting an
optimum value of a write parameter for use in an optical recording apparatus for W?ﬁrﬁj)mfgﬂ%tion on
an optical recording medium by means of a radiatiog beam, the method comprising a first step of 5
writing a series of test patterns on the recording medium, each pattern being written with a different

value of a yyri wer leyel (P) of the radiation.heam, a second f reading the patterns so as to
form corre kT R de e R R P e AT P R oo
each read sghgltheretnodsdral fihardhstetuef curve-fitting a function defining a relation between the
read parameter and the write power level to the values of the 10 read parameter and of the write
power level. The invention also relates to a method for setting an optimum value of the write power

level of the radiation beam. The invention also relates to an optical recording apparatus for recording

information on an optic rdi | C IS lati f itgi . radiation
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invention also relates to an optical recording medium recor
recording nvét&iunmgbwmeéqmmm@mwngor@adﬁimlrp@ﬁi@mﬁga thiidismqurd@niw'i{n@ avahreaf a
CO”ta!”'”gr‘égggﬁ’ﬂaﬁf&dﬁ‘ﬁHRﬂeﬂEﬂ'?%t}@i&@8&%%%’5%%?& K 6‘?%@9@ UHGRNGE recorded
on said recordi g medaium, the control information comprising v lues of recor ng parameters for
the recorditefipiegesslationdetotenidersedrparameteoraingeovtite favgdevgtapiharakisswhtiom the
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The apparatus uses a method which includes the following steps for setting the 30 optimum write
power (Pogsltipthe opidintorvbkeraf thesyviite pperriavel afdbedediatisidecamiest

The invention also relates to an optical recording apparatus for recording
information on an optical recording medium, comprising a radiation source for emitting a
radiation beam having a controllable value of a write power level for recording information

15  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, a read unit for reading the
patterns and forming corresponding read signal portions, first means for deriving a value of a
read parameter from each read signal portion, and second means for curve-fitting a function
defining a relation between the read parameter and the write power level to the values of the

20  read parameter and of the write power level.

The invention also relates to 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

25  comprising values of recording parameters for the recording process.

A method and apparatus according to the first paragraph are known from the
European patent application No. EP 0 737 962 and from the International Application WO
98/25266. The apparatus uses a method which includes the following steps for setting the

30  optimum write power (Poy) Of the radiation beam. First the apparatus records a series of test



29 April 2005 2 patterns on the recording medium, each pattern with increasing write power (P). Next,
it derives the modulation (M) of each pattern from the read signal corresponding to the pattern. It
calculates the derivative of the modulation (M) as a function of the write power (P) 2B \Ri#ra¥¥zes the
derivative by multiplying it by the write power (P) ovey the modulation (M). 5 The intersection of the
normalized derivative (y) with a preset value (ytarget) determines a target write power level (Ptyrget).

Finally, the target write power (Ptyrget) is multipli parameter as to in rite power
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combinatiaargéhe treqenendtheld Ry skt Hye thptiangetwrittepposvePLRAPI takitiplied bifferent
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each combination of recording 20 apparatus and_recording medium. However, it is a disadvantage of
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level (P). This is because of the measurement noise introduced during the measurement of the values
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averaged so as to reduce the measurement noise, sometimes a sort of plateau occurs in the 7- curve,
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30 because of environment and apparatus -to- apparatus deviations for every recording medium
15  and recording apparatus combination. The known method for setting the optimum write
power (Popt) takes the different characteristics of the recording media into account by
measuring the modulation (M) of the test patterns written on the recording media.
Furthermore, this method is independent of the specific recording apparatus. The method is
designed for providing a proper setting of the write power for each combination of recording
20  apparatus and recording medium.

However, it is a disadvantage of the known method that it is not always
possible to determine an accurate and unambiguous value for the target write power level
(Ptarger) and, therefore, for the optimum value (Pop) Of the write power level (P). This is
because of the measurement noise introduced during the measurement of the values for the

25 modulation (M) of each pattern. This measurement noise increases with decreasing write
power (P) of the test patterns. It appears that even when the measured modulation values are
averaged so as to reduce the measurement noise, sometimes a sort of plateau occurs in the y-
curve, thus preventing the determination of an unambiguous value for the target write power
level (Prarget)-

30

It is an object of the present invention to provide a method according to the

opening paragraph which determines an accurate and unambiguous optimum value for a



It is an object of the present invention to provide a method according to the opening paragraph which
determines an accurate and unambiguous optimum value for a 29 April 2005 3 write parameter
wherefrom an optimum value (Popr) of the write power level (P) can be derived. TESOBjH2085
achieved when the method set forth in the preamble4s 5 characterized in that in the fourth step a
function represented by a substantially straight line is curve-fitted to the values of the read parameter

and of the write power level (P}, and in that the methad al omprises a fifth st f setting an
optimum V\é\lllrLIJtee 8% t ﬁ%ﬁt&%@rﬁ@tgp i%quBB@n\é%iH%:ZB&f‘?é% ﬁtr@ep\évﬁy{/eo&gt Src%\r/\?i&?}tgégs%aight line. Itis
observed tiaivadhe known method the noise in the measurement of the 10 read parameter is
significantly amplified by the differentiation step necessary to obtain the normalized derivative (y). In
the method according to the invention this differentiation step is omitted and a straight line is

cur_ve-fitted _di_rectly to thﬁﬂmﬂhiecbfsthehigmd wdnamtbeamv&mdlsetmwalmqumdammeiﬁe power level.
This curve:find a1 fars Oty g lgeri pustasPLoampen s aliithe e

Ieast-squares algor n optlmum value e write parameter I1s aine
straight lineunvesfidtettitb éheotaldah af thstred ipaliampatenabe aktyeaasis vk ats@ldfelyaodrivethfitted.
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that a straig be curve-fi is advantage a version of the method according to the
invention thepeadencacmagesisrty eltmeunvatibite(\s)retaitidiaeplitude of a read signal derived from

information recorded on'{rf§°5§§§,féjdﬂﬂéar@mﬁ§%ﬂ§% Mé?ﬁq%%ﬂegﬁét Q iﬁ ﬁ%%léts%qew 9 Qllowing

expression M = ((IH-IL) /'TH) w ighest e amplitude an e lowest
levelléf theeachpiitaisetat thelorafidasidy anypifiascofrdhe detielenfiationsteporecessaridd obfahetheformation
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version of tia tted iatlaasraighih ¢ rie iheunvectitieoh diredibr s tbe zatlian dhtitethead pareriittedveiaig ht line is
of the fom}h%h\/l/afug F())T%e write power level. This curve-fitting may be done by any fitting algorithm
such as, for example, the well-known least-squares algorithm. An optimum value of the write
15  parameter is obtained from this curve-fitted straight line.
It should be noted that a straight line can be very easily and accurately curve-
fitted. Therefore, arranging the values of the read parameter and of the write power level (P)
in such a way that a straight line could be curve-fitted is advantageous.
In a version of the method according to the invention the read parameter is a
20  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= ((In-IL) / I4) - 100,
where I 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
25  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.
A preferred version of the method according to the invention is characterized
in that the curve-fitted straight line is of the form
P-M = o(P-f),
30  wherein o and  have values resulting from the curve-fitting, and in that the optimum value
of the write parameter is set to be substantially equal to the value of j.
When the values of the modulation (M) times the write power level (P) are

plotted versus the write power level (P), a function represented by a substantially straight line



30 wherein a and 0 have values resulting from the curve-fitting, and in that the optimum value of the
write parameter is set to be substantially equal to the value of 0. When the values of the modulation
(M) times the write power level (P) are plotted versus the write power level (P), a f@ﬁe‘ﬁ@ﬂ'r%fﬂﬁésented
by a substantially straight line 29 April 2005 4 can bgcurve-fitted. Physically this straight line is limited
by the lowest write power and the highest write power used when writing the series of test patterns. It

is an advanta f this..version of th ethod. rding.to.the invention that a. straight lin n be
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invention thetueztely stnaigHittiédeohagajust krewgléittiagslggritlithseach of the axes. Therefore, the

optimym value of the 1Qwrite parameter can unambiguously be determined because_there is only a
singlegcrossing of the col]m\l?ec-ﬁé)/eed?‘g{??éﬁa r?ﬁ%‘ﬁd&‘.‘fh‘%ﬁ% r@)%égx VRPEs r('glfeﬁ% ""mnéJ 'o-(lgngccording to

invention isghraracierizedfithtatitieeacamtefitiingtad thessisstightdinccyuiheofchy thaklepfig dasrigd out in
a predetermined fit range of write poyer levels. Because the curve fitted straight line is.a first order
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advantageg)]us fit ra?ie 'Is fQUP@IO be.% rtﬁn e of write power levels between 0.85Pi" d and 1.15Pind.
A preferre fnethéa ?ng feitVERfiond'Eharacterized in that the method also comprises a

step of curve-fitting a provigicial sfraighidined ancbiaitiiptaiheyapresteie ohnetefizeargenat wigte power

levels is in-between Pfir ai and Pfit 2. where Pfit s a 25 value derived from the provisjonal curve-fitted
Sraight GO STATEYS PR RS AT, 8 2o ACHLAY BNARISGOEE HAaPGBAL found

to be a rangetehowte leowlsrBevelse the curve fitted straight line is a first order approximation of the
15 relation between the read parameter and the write power level, the curve-fit should be carried
out in an appropriate fit range of write power levels.

Such an appropriate fit range is, for example, a range of write power levels
around an indicative power level (Ping) recorded on the recording medium as control
information indicative of the recording process, for example, a range between ®;-Ping, and

20  y-PingWhere ; and w; are predetermined values. An especially advantageous fit range is
found to be a range of write power levels between 0.85-Ping and 1.15-Pjng.

A preferred method according to the invention is characterized in that the
method also comprises a step of curve-fitting a provisional straight line, and in that the
predetermined fit range of write power levels is in-between Psi-m; and Psi-m,, where Psi; is a

25  value derived from the provisional curve-fitted straight line. m; and w, may have any value.
However, an especially advantageous fit range is found to be a range of write power levels
in-between 0.85-Psi; and 1.15-Py;t.

It is noted that the provisional curve-fitted straight line itself can be obtained
by curve-fitting it in a fit-range of power levels around a second value of Ps; that is derived

30 from a second provisional curve-fitted straight line. In this way an iteration procedure can be
created yielding an optimum fit range of power levels. Such an iteration procedure can start,
for example, with a value of Ps;equal to the indicative power level (Ping) recorded on the

recording medium as control information indicative of the recording process. The iteration



in-between 0.85Pfit and 1.15Pfit. It is noted that the provisional curve-fitted straight line itself can be
obtained by curve-fitting it in a fit-range of power levels around a second value of Pfir that is derived
30 from a second provisional curve-fitted straight line. In this way an iteration procefufPthAS
created yielding an optimum fit range of power levels; Such an iteration procedure can start, for
example, with a value of Pfir equal to the indicative power level (Pi" d) recorded on the recording

medium as_conirol informatiqn indicative qf the r ing process. The.jteration.29 April 2005 5
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step the opti Eb rite parameter is set in dependence on a property of each of the
curve-fittecl?{R gﬁ?gﬂﬁ%ﬁ%}%@g 1§ Z)%thimum value of the write parameter may, for example, be set to the
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procedure between the optimum values result om each individua ted straight line. Such
an int@rpoketondopersiatierainedyfibeaghof ividamomnes teielsaantvinghatvio te diffhtstépdbeapptisea, the
first fit ran [ r Jar: r indicative power
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according to the opening paragrap ines an accurate and unambiguous optimum value
(Popr) of fbefradvebuene\ghier mshtheatael caiopebisadRneabstieauing ienirRopresp ehetivmite

15  procedure between the optimum values resulting from each individual curve-fitted straight
line. Such an interpolation procedure may be either linear or non-linear. When two straight
lines are used, the first fit range of write power levels can, for example, be set to a range
around the indicative power level (Pi,q) minus a fixed value while the second fit range is set
to a range around the indicative power level (Ping) plus the fixed value. The fixed value may

20  Dbe selected, for example, from a range of between 0.25 mW and 1.0 mW.

It is also an object of the present invention to provide a method according to
the opening paragraph which determines an accurate and unambiguous optimum value (Popt)
of the write power level (P) of the radiation beam. The optimum value (Pop) of the write

25  power level (P) is defined as the write power (P) for which the lowest jitter of the read signal

from information recorded on the recording medium is obtained.

This object is achieved when the method set forth in the preamble, the
radiation beam having a write power level, is characterized in that the curve-fitted straight
30 line is of the form
P-M = 0(P-p),
wherein o and 3 have values resulting from the curve-fitting, the optimum value of the write

parameter is set to be substantially equal to the value of 8, and the optimal value (Pop) of the



25 power level (P) is defined as the write power (P) for which the lowest jitter of the read signal from
information recorded on the recording medium is obtained. This object is achieved when the method
set forth in the preamble, the radiation beam having a write power level, is characté?iZsdil2Ho8t the
curve-fitted straight 30 line is of the form PM = a(P-@), wherein a and 0 have values resulting from the
curve-fitting, the optimum value of the write parameter is set to be substantially equal to the value of

0, and the optimal value r he April 2005 rite powey leyvel (P).of the radiation beam is set
1o b equ el T o O o o o e e R o B R A I e the
optimum vaiite phtheataitimes ametitiphastiveeomitdatifiined, i.e. set to be substantially equal to the

value of 0, an optimum vglue (Popr) of the write power level (P) 5 qf the radiation beam is obtained by
liplying the optimun SRS BB O A0S & S 5 ECH Y Ve e 2 Bt
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constant (K% depends on properties of the 10 recording medium on which information is to be

recorded. RISABIAYBLINREYHSLHTRIVEHRY T HHRLVANG i CRHBH BbYRILG- T RIE LN 1 OHRMGLS Fom the
values for hapapnceien tehsact (@) theupresebtaikie fyiar@s!) o e Kirwpowethakpyrshs formula K =

p (1 + 1l/ytarget). A version of the method according to the invention is characterized in that the 15
multiplicatﬂaﬁ'%ﬁ%nt (K) is read from an area on the recording medium containing control
information indicative of a recording process Whg(r)petbylgnf rmation can be recorded on said recording
medium. Because the value of the multiplication constant (K) depends solely on properties of the
recording medium, it car evabiteahithe dbitiglicabian sersiars (shdepeadpon geenedieoef the recording

ok R AR e S R e
the value dbtheermulttpdidceimm constantt(@X L be derived from the values for the parameter (p) and
for the preset value (Ytarget) Of the known method by the formula
K =p - (1 + Lytarget).
A version of the method according to the invention is characterized in that the

15  multiplication constant (k) is 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.

Because the value of the multiplication constant (i) depends solely on
properties of the recording medium, it can be determined by the manufacturer and pre-

20  recorded on the recording medium during manufacture. Alternatively, the value of the
multiplication constant (k) can be determined by the user and recorded on the recording
medium for later use. According to the method the value of the multiplication constant (k) is
than read from the recording medium when an optimum value (Popt) Of the write power level

(P) has to be set for recording information on that recording medium.

25
It is a further object of the present invention to provide a apparatus according
to the opening paragraph which determines an accurate and unambiguous optimum value for
a write parameter wherefrom an optimum value (Pot) Of the write power level (P) can be
derived.
30

This object is achieved when the apparatus set forth in the preamble is
characterized in that the second means are arranged for curve-fitting a function represented
by a substantially straight line to the values of the read parameter and of the write power



than read from the recording medium when an optimum value (Popr) of the write power level (P) has
to be set for recording information on that recording medium. 25 It is a further object of the present
invention to provide a apparatus according to the opening paragraph which detern?PéPEh X&urate
and unambiguous optimum value for a write parameter wherefrom an optimum value (Popr) of the
write power level (P) can be derived. 30 This object is achieved when the apparatus set forth in the

preamble i cterized in that the secand means are arranged for curve-fittin unction
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29 April 2088u8 thaelviiR}, Eandnettnan thepepieacetos & pthpertpoipghsesnvertittadatgifint Seting an
optimum value of a write paramgter i e 0 -the curve-fi traight line. An
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a modulaticri@deoiztiokimthplitoelecad paraawtsigisal nfodetiied ffdinointioraranbiiude adraleshdrignel
recording | ' fit traight.line js of r = a(P-0), reinaand 0
have (\j/:{alue[:a;e(]a’r%}gﬁlblrr%IH ﬂréﬁ%%@y}ﬁeﬁ gbﬁ%r}? g%%ﬁ}ﬂ%%%ﬁ%@%é%t@ﬁ %41 éﬁgégg?gtt@aasccording to
the inventistraithg lopeirmoftheafosrof the write parameter is 10 subsequently set to be substantially
equal to the value of 0. An embodiment of the &W@raqu_%fcording to the invention is characterized in
that the second means (101) for curve-fitting a strai_g%t ine’ are arranged for setting a predetermined fit

range of paverciavekndpearedgigrmiseattifit rrogetoay ive-seting. tepensiened entouahat(Bid)
indicative of the fit range reaFg from an.area on tqge recording\éf m%d'um com risinggcontrol information
indicative S14ABRYEHIHARG YRR LR s RVENRN (e ORHGWT VAR L MY BHYPARIMESPE d where 0i and

0)2 arg pregdeieqiungy salwase Absapedisbyrvamaganisoiityange is found to be a range of write
power levels between 0.85Pn d and 1.15Pfid. An embodiment of the apparatus according to the
invention is characterizeyfigmpodiment of the apparatus according to the invention is characterized in
that the second means (101) for curve-fitting a straight line are arranged for setting a
predetermined fit range of power levels. The predetermined fit range may be set in
dependence on a value (Pig) indicative of the fit range read from an area on the recording
15  medium comprising control information indicative of the recording process, for example, a
range of between ;-Ping and w,-Ping Where ®; and w; are predetermined values. An especially
advantageous fit range is found to be a range of write power levels between 0.85-Pj,q and
1.15-Pjng.
An embodiment of the apparatus according to the invention is characterized in
20  that the apparatus comprises fourth means for curve-fitting a provisional straight line to the
values of the read parameter and of the write power level (P) and fifth means for setting a
value Py in dependence on a property of the curve-fitted provisional straight line, and in that
the second means (101) are arranged for setting the predetermined fit range of power levels
between Py times m; and Py;; times m, where o3 and w; are predetermined values. It is to be
25  noted that the provisional curve-fitted straight line itself can be obtained from curve-fitting it
in a fit range of power levels around a second value of Ps;; derived from a second provisional
curve-fitted straight line. In this way an iteration procedure can be created which results in an
optimum fit range of power levels. It is also to be noted that the second means for curve-
fitting the straight line and the fourth means for curve-fitting the provisional straight line may
30  Dbe separate devices or, alternatively, may be combined into a single device.
An embodiment of the apparatus according to the invention is characterized in
that the apparatus comprises fourth means for curve-fitting a second straight line in a second
predetermined fit range of power levels, and in that the third means (102) are arranged for



20 that the apparatus comprises fourth means for curve-fitting a provisional straight line to the values
of the read parameter and of the write power level (P) and fifth means for setting a value Pfit in
dependence on a property of the curve-fitted provisional straight line, and in that t#& S0P RPeans
(101) are arranged for setting the predetermined fit rgnge of power levels between Pfit times 0i and
Pfir times (02 where 0i and (02 are predetermined values. It is to be 25 noted that the provisional
curve-fittecsi t line itself can d.fr urve-fi it in a fit range, of A?\t/r?els around
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means arevsaas\gecfangettifyy settogianoptivalue \(Blop(Pef o theiter toparéevevdPPhpymultiplying the
optimum value. of a wrjte parameter by the multiplication constant (K). 15 ]t is a further abject of the
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recording apparatus of the present invention. This object is achieved when the optical recording
medlijgn set forth in of ﬂ]?is a further object of the present invention to provide an optical recording

medium for use by the method and the optical recording apparatus of the present invention.

This object is achieved when the optical recording medium set forth in of the
preamble is characterized in that the control information comprises a value of a

20  multiplication constant (i).

Because the value of the multiplication constant (i), used by the method and
the apparatus for setting the optimum value (Popt) of the write power level (P), depends solely
on properties of the recording medium, it can be determined by the manufacturer and pre-
recorded on the recording medium during manufacture.

25 It should be noted that an optical recording medium is known from the
International patent application No. WO 98/25266. However, the control information
contained on this known recording medium comprises a preset value (yiarger) Which, in the
known method and apparatus for setting an optimum value for a write parameter, is
compared with the values of the normalized derivative (y) of the modulation (M) versus the

30  write power (P). The optical recording medium according to the present invention comprises
a multiplication constant (k) which is used to obtain an optimum value (Pop) of the write

power level (P) by multiplying this multiplication constant (k) by the optimum value of a



preamble is characterized in that the control information comprises a value of a 20 multiplication
constant (K). Because the value of the multiplication constant (K), used by the method and the
apparatus for setting the optimum value (Popr) of the write power level (P), depend®2s0Rs 28A5
properties of the recording medium, it can be determgned by the manufacturer and pre- recorded on
the recording medium during manufacture. 25 It should be noted that an optical recording medium is
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manufacturecoFdind efmaratiingrefdndee disndraaizeacconstisi orzss it tan gpdeniredvElue (PREF) of the
write powe&é&gg%ﬁ}éﬂ I{;,E‘%w%?%ﬂm @@ﬁeﬂ@%@ference recording apparatus and under

standardize n can , for example, from PREF from either of the
formlitas 10 Pind = PREF / p, or Pind = (PRER K)Pkd=+ A/'ttarget). The objects, features and
advantages of the invention will be apps_ren_t om més :fllgrgifg n}?re specific descriptions of examples
of embodiments of the invention, as 15'il4strat&d in“the ac Wfﬂﬁ ying drawings where: Figure 1 is a
diagram of an embodiment of an optical recording apparatus according to the invention,

The objects, features and advantages of the invention will be apparent from the
following more specific descriptions of examples of embodiments of the invention, as
15 illustrated in the accompanying drawings where:
Figure 1 is a diagram of an embodiment of an optical recording apparatus
according to the invention,
Figure 2 illustrates two read signal portions from two test patterns,
Figure 3 is a graph showing the measured modulation times the write power as
20  afunction of the write power and the curve-fitted function,
Figure 4 is a flow-chart of a first version of the method according to the

invention,
Figure 5 shows an embodiment of a recording medium according to the
invention,
25 Figure 6 is a flow chart of a procedure for setting the predetermined fit range,
and
Figure 7 is a flow chart of a second version of the method according to the
invention.
30 Figure 1 shows an optical recording apparatus and an optical recording

medium 1 according to the invention. The recording medium 1 has a transparent substrate 2
and a recording layer 3 arranged on it. The recording layer 3 comprises a material suitable for

recording information by means of a radiation beam 5. The recording material may be of, for



Figure 2 illustrates two read signal portions from two test patterns, Figure 3 is a graph showing the
measured modulation times the write power as 20 a function of the write power and the curve-fitted
function, Figure 4 is a flow-chart of a first version of the method according to the 2523@\RREGN,
invention, and invention. Figure 5 shows an embodient of a recording medium according to the
Figure 6 is a flow chart of a procedure for setting the predetermined fit range, Figure 7 is a flow chart

of a second version,of the method. ording to,the Figure 1 sho n ical recording a ratus and
o optioal CATTRE R AR AT ORI Al ke TBIOHE A aThe D e IR L o
substrate Mhaiedah tetordatgptayey Bareaogied orifie te refooptitad) yagate Gabderpgiess, alstatetied suitable

f ding jnf ' diati Th ' ial f
ol 2005 00 Ry e e ot R S A B R R e e
suitable nsateréahdnétoniasesnforayniiting coratietiontheafortn Diomtitatigndetact e megyigetspalthe called

" : ) o |
somicincloho LG SYEL ol R B e e SR T
recording lagdiuBnvizay dléanatsyptitydrei eimotojerttitiee eatkari @mbletine habdteing @iradtly iecletingn medium

ihout per B e R S b R R SRR £
objective léneonangkdifle theeshyieadiviarleng i tne aftampsptingrtisroiagls tha beaterpdiitan 6yktdsro8 avhich

converts g FRLATRIANIO A SIS ReRA Jaanls TbdAdsRspiaiard afe spaied o @

circuit 9. The circuit 9 derives severa the detector signa
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recording medium 1. The radiation source 4, the beam splitter 6, the objective lens 7, the
detection system 8 and circuit 9 together form a read unit 90.

The read signal from the circuit 9 is processed in a first processor 10 in order

15  to derive signals representing a read parameter from the read signal. The derived signals are
fed to a second processor 101 and subsequently to a third processor 102 which processors
process a series of values of the read parameter and derive therefrom a value for a write
power control signal necessary for controlling the laser power level.

The write power control signal is applied to a control unit 12. An information

20  signal 13, representing the information to be recorded on the recording medium 1, is also fed
to the control unit 12. The output of the control unit 12 is connected to the radiation source 4.
A mark on the recording layer 3 can be recorded by a single radiation pulse, the power of
which is determined by the optimum write power level (Poy) as determined by the processor
102. Alternatively, a mark can also be recorded by a series of radiation pulses of equal or

25  different length and one or more power levels determined by the write power signal.

A processor is understood to mean any means suitable for performing
calculations, for example a microprocessor, a digital signal processor, a hard-wired analog
circuit or a field programmable circuit. Moreover, the first processor 10, the second processor
101 and third the processor 102 may be separate devices or, alternatively, may be combined

30 into asingle device executing all three processes.

Before recording information on the medium 1 the apparatus sets its write

power (P) to the optimum value (Popt) by performing a method according to the invention.

This method is schematically depicted in the flow-chart shown in figure 4.



The read signal from the circuit 9 is processed in a first processor 10 in order 15 to derive signals
representing a read parameter from the read signal. The derived signals are fed to a second
processor 101 and subsequently to a third processor 102 which processors procesd A\BEFi88Q5f values
of the read parameter and derive therefrom a value {gr a write power control signal necessary for
controlling the laser power level. The write power control signal is applied to a control unit 12. An

information 20 signal 13, representing the information.1o be recor n the recording medium 1, is
also fed to the control L?Hl? fgg'l‘ﬁe OQL?[F{)}?J% %Qq%@tggn Fbﬁeﬁ% 91%8 ?so(i?)%r? 8&%&%%%ﬁéﬂrea%§f%n£urce 4.
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the read signal portion. en the informatiort'is coded according to so- calle
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patterns should compris ong 11 of this modulation scheme: test pattern is
recorded wittitigrdiffepeatallyiter @odrst tlesiar¢ey onGhEHeoRIAHY digsbwers can be selected on the basis of

an inglicative power levgl(R LL&B%%SQZ the recorded test patterns are read by the read unit 90 so as

to form a read signal Sg. Figure 2 shows the read signal portions 18 and 19 obtained from
two test patterns written at two different write power levels. The patterns shown comprise a
short mark, a long mark and a short mark, as denoted by the signal parts 15, 16 and 17,
respectively, in both the read signal portion 18 and the read signal portion 19. An actual
20  pattern may comprise a few hundred marks of different or equal length.
In a third step the 43 processor 10 derives from the read signal Sk a read
parameter for each read signal portion. A possible read parameter is the ratio of the lowest
level of the amplitude of a read signal portion (for read the signal portion 18 indicated by 'a’
in Figure 2) to the maximum level of the amplitude of the same read signal portion (indicated
25 by 'b). A preferred read parameter is the modulation (M), being the ratio of the maximum
peak-to-peak value of a read signal, indicated by 'c’, to the maximum amplitude 'b' of the read
signal portion.
In a fourth step 44 the processor 101 forms a series of value pairs for the
modulation (M) of a pattern times the write power (P) and the write power (P) with which
30 that pattern has been written. The write powers can be taken from the value of the write
power control signal during the recording of the test patterns or, alternatively, from a

measurement of the radiation power.



as control information on the recording medium. Subsequent test patterns may be recorded with a
step-wise increased write power level (P) under the control of the control unit 12. The test patterns
may be written anywhere on the recording medium. They can alternatively be ertt%%ﬁpﬂbggfbﬁly

provided test areas on the recording medium. 15 In gpsecond step 42 the recorded test patterns are
read by the read unit 90 so as to form a read signal SR. Figure 2 shows the read signal portions 18

and 19 obtained from two te RS ttern an t diﬁe n rlte rlev tterns shown
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power (P) and the write po P%&f st pattern. rocessor 101 f| s.a straight line 22 through
the measured modulanoIH éliefl;tés A'Et%tt‘?| rr?ge\fvsr?t%lggvggf(mnes .aR/IZ.iBa H: qg(?t?ss Or%ralght line is
representatisorbiongrtn foyed siodich inkn22 ThiseXiptiessiomai bétdemery the well known least-squares
fitting algorithm. The straight line 22 is curve- flgiﬂ to t ts 21 in a predetermined fit range 28 of

write power levels. In this example the fit rang ceﬁt "around a value Pid indicative of the fit
range readhiiiors e pirareiRi 6 Eeopdiagerugdisesliithg from the curve-fitting. The value for the

15  write parameter 3 determined by the curve fitting is now used by the processor 102 to set the
optimum value (Pop) for the write power (P). This is done by multiplying this value for the
write parameter 3 by a value of a multiplication constant (k). So, the optimum value (Pop) for
the write power (P) is found from

Popt =k - .

20  The multiplication constant (i) depends on properties of the recording medium 1 and may be
pre-recorded in a control area 32 of the recording medium 1. If so, the multiplication constant
(k) is read from the recording medium 1 by the read unit 90.

It should be mentioned that the value for the write parameter 3 determined by
the curve fitting corresponds to the value of the write power (P) for which the extrapolated

25  straight line 24 crosses the P-axis 26. This value of the write power (P), and hence of the
write parameter B3, is denoted by reference number 25 in Figure 3.

An example of a procedure for setting the predetermined fit range 28 of write
power levels in an iterative manner is schematically depicted in the flow-chart shown in
figure 6. In a step 60, a value Pjyq indicative of the fit range is read from an area on the

30  recording medium 1. In step 611 an initial fit range is set from 0.85 - Pj,q to 1.15 - Pjng. In @
next step 621, a first provisional straight line is curve-fitted to the dots 21 in the initial fit
range. From this first provisional straight line a first fit value Pyt 1 is derived in step 631. In a

next sequence of the iteration procedure the fit range is set in step 612 from 0.85 - Psj¢1 to



fitted straight line 22 may be extrapolated. The extrapolated straight line is represented in 10 Figure 3
by a dashed line 24. In a fifth step 45 the processor 102 determines an analytic expression describing
the fitted straight line. This expression is of the form PM = a(P-0), where the param&eh9! 288%0 have
values resulting from the curve-fitting. The value for{ge 15 write parameter O determined by the curve
fitting is now used by the processor 102 to set the optimum value (Popr) for the write power (P). This

is done by,multiplying thjs value for the write parameter Q by. a value of tiplication cqnstant (K).
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setting thelpregetritabedditeange 2refvdrfi@npower levels in an iterative manner is schematically
depicted in the flow-chart shown in figure 6. In a step 60, a value Pi,d indicative of the fit range is read

from an area on the 30 recording medium 1.ﬁ>ﬁt1§t§;§‘%1ﬁ@ﬁ%itial fit range is set from 0.85 Pj~d to
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range. From this first provisional straight line a first fit value Piit,| is derived in step 631. In a next
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second provisional straight line a second fit value Pfit,2 is derived in step 632. Now, in step 44, a
straight Iiniéemti%”d@mf@‘?ﬂfédit@the dots 21 in a predetermined fit range 28 set from 0.85 Pfit,2 to
1.15 Pfit,2. 5 Each fit value PﬁtP][i\tl,niIS:q%rin?d lgg\lopa))thgmlc}!-p?it'%yg\ﬁgtiyggg! _(.:_L.Ij”.\/e-fitted straight
Particularly attractive values for values for Py 1 and Py are found to be
Ptit 1 = (Pina + (- B1) / p) / 2, and
15 Prit 2= (Psita + (i - B2) / p) / 2.
In the above example the iteration procedure consists of three iteration steps. It is to be noted,
however that any other number of iteration steps may be used. Moreover, besides using a
fixed number of iteration steps, the iteration procedure may, alternatively, continue until a
stop criterion is reached. Such a stop criterion is, for example, that Ps; changes less than a
20  predetermined value between two consecutive iteration steps.
Figure 7 shows schematically a flow-chart of a second version of the method
according to the invention. Instead of curve fitting a single straight line in the fourth step 44
of the method, two straight lines are curve-fitted. In step 441 a first straight line is curve
fitted in a first predetermined fit range and in step 442 a second straight line is curve fitted in
25  asecond predetermined fit range. The first fit range is centered around Pi,4-0.5mW while the
second fit range is centered around Pi,g+0.5mW. Alternatively, other ranges may be used.
The first curve-fitted straight line is described by the expression P-M = o+ (P-B1), while the
second curve-fitted straight line is described by the expression P-M = a,-(P-32).
In the fifth step 45 of the method, the optimum value (Pop) for the write power is dependent
30 on both B;and B,. For example, Py, may be derived from the mean value of B1and B2, i.e.,
Popt = % - (B1+ B2)/2.
Alternatively, Py, may be derived from a linear interpolation between 3; and 3, while taking

account the respective fit ranges.



line. A suitable value Pfit,N is found from Pfit,N = (K 13N) / p, where ON corresponds to the value of
the write power (P) for which the extrapolated N-th provisional straight line crosses the P-axis 26.
Moreover, the fit value Pfit, N may be derived 10 not only from the N-th provisionaPStAARgHeRe8, but
also from fit values in earlier steps of the iteration pggcedure, i.e., Pfit,N = f( (K 13N/ p), Pind,
Pfit,N-1, Pfit,N-2, .....). Particularly attractive values for values for Pfit,1 and Pfit,2 are found to be Pfit,
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an embodiment ofrecording medium 1 provi with a e trac ave a circular or
spiral shass waiyingthvsifopevetr foderentdphseafor example, the length of the marks to be recorded.

The recording parameters for this recording process are stored in the control area 32 in the
form of patterns of marks 34 representing the control information indicative of the recording

15  process. Figure 5b shows a strongly enlarged portion 33 of the track 30 comprising an
example of a pattern of marks 34 in which the control information is encoded.

The value of the multiplication constant k and the value indicative of the fit
range Ping are stored as patterns of marks representing control information in the control area
32 of the recording medium 1. When the control area 32 is embossed, the manufacturer of the

20  medium must pre-record the values for k and P;,g during manufacture. Alternatively, the user
can record the value for k on the recording medium during, for example, initialization of the
recording medium.

Alternatively, a recording medium provided with control information in a
different manner may be used. Such an alternative recording medium is, for example

25  arecording medium having the control information indicative of the recording process
encoded in a periodic modulation of an embossed groove (known as a wobble). Now the
values for the multiplication constant k and for the value indicative of the fit range Pi,q are
coded in an auxiliary signal which is used, for example, to frequency-modulate the wobble. A
description of such a recording medium may be found in EP 0 397 238.

30 It should be noted that the above mentioned versions and embodiments
illustrate rather than limit de invention, and that those skilled in the art will be able to design
alternatives without departing from the scope of the appended claims. For example, the
invention has been explained by on the basis of embodiment using the read signal modulation



embossed groove or ridge. The area of the recording medium is divided in an information recording
area 31 for recording user information and a control area 32 for storing information 5 relevant for
writing, reading and erasing information on the recording medium and in general né? N EE8For
recording user information. The control area 32 is magked by a dashed track in figure 5. The
information recording area 31 is of a type which is subject to change as regards an optically
detectable erty when to radiation beyond a specific write power level. Information on the
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informatiopewsocarskitediedl®labytiat sdtsonding ptbeess inpativhteadndnzteisiapassaf byeone ore more
recording (()4 I varyi ite po in for e le, the length of the
marks to b%grge%di? e@%ﬁﬁgéﬁ:g\%ﬁ p%é};ga&mqéﬁg %rr ?ﬁcllg gr)e?é}é%recﬁﬁgﬁ%r%ggéig%&g@éd in the control
area 32 inahern@ivielyfisatserhas of naearRsradheteprddeneiner thie aynteddierfoersigtiqiaceti detiveeof the
recording s Figure 5b s rti the tr jsing an
exam il oF e L T B ot R T . S 15 S BRI
multiplicatior ¢tsrestajnig Etiansl dhaatzuel indidxtipresshtecofistean ge dnriscother dabashoaetdistedof marks
representiﬂgtigraiggﬁgformation in the control area 32 of the recording medium 1. When the control
area 32 is embossed, the manufacturer of the 20 medium must pre-record the values for K and Pi d
during manufacture. Alternatively, the user can record the value for K on the recording medium
during, for example, initialization of the recording medium. Alternatively, a recording medium provided
with control information in a different manner may be used. Such an alternative recording medium is,
for example 25 a recording medium having the control information indicative of the recording process
encoded in a periodic modulation of an embossed groove (known as a wobble). Now the values for
the multiplication constant K and for the value indicative of the fit range Pi d are coded in an auxiliary
signal which is used, for example, to frequency-modulate the wobble. A description of such a
recording medium may be found in EP 0 397 238. 30 It should be noted that the above mentioned
versions and embodiments illustrate rather than limit de invention, and that those skilled in the art will
be able to design alternatives without departing from the scope of the appended claims. For example,
the invention has been explained by on the basis of embodiment using the read signal modulation 29
April 2005



15 (M) as read parameter and a disc shaped recording medium. However, it will be clear to a person
skilled in the art that alternative other read parameters and other shapes of the recording medium can
be employed. The jitter of the read signal can, for example, alternatively be used a@ﬁ@é'dzgﬁ?ameter.
Moreover, in any reference sign placed between 5 pgyentheses in the claims shall not be construed as
limiting the claim. The word "comprise” and its conjugations do not exclude the presence of steps or
elements %F&;\rlr\?gn those listed in the claims. 29 April 2005 16 CLAIMS: 1. A method for setting an
optimum valle of & write parameter for use in an optical recording apparatus for writing information on
an optical recording medium (1) by means of a radiation beam (5), the method comprising a first step
(41) of writing a series of test patterns on the recording 5 medium, each pattern being written with a
different value of a write power level (P) of the radiation beam, a second step (42) of reading the
patterns so as to form corresponding read signal portions (18, 19), a third step (43) of deriving a value
of a read parameter from each read signal portion, and- 10 a fourth step (44) of curve-fitting a function

defining a felation betweemgfieotERS fatiag etespamdihealidterronelel pxeiniEkiFdhasealigs of the read
parameter and of the write power level W({? characterized in that in the fourth step (44) a function
|

representdPBEALEGHSAGRIRAGIE JRE WHEIPSATOTEaYan 8 AR ORUGAHECASHIRG BFHUT I Narameter
and of the wigspPwesdexrI{ Biaang)n that the method also comprises a fifth step (45) of setting an
optimum value of the write, parameter in dependence on a property of the curve-fitted straight line
(52). 20 2GR TP CLSIEPA SIS FeRHD iR R 1E 5o O HRLRENANY of the
ampliside gkaieadsitRldeiivendrantisfounaianfrerendeduerthaverosding lBedig)of the
radiation beam,
a second step (42) of reading the patterns so as to form corresponding read signal portions
(18, 19),
a third step (43) of deriving a value of a read parameter from each read signal portion, and-
10  afourth step (44) of curve-fitting a function defining a relation between the read parameter
and the write power level (P) to the values of the read parameter and of the write power level
(P),
characterized in that
in the fourth step (44) a function represented by a substantially straight line (22) is curve-
15 fitted to the values of the read parameter and of the write power level (P),
and in that the method also comprises a fifth step (45) of setting an optimum value of the
write parameter in dependence on a property of the curve-fitted straight line (22).

20
2. A method as claimed in 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.

25 3. A method as claimed in claim 2, characterized in that the curve-fitted straight

line (22) is of the form P-M = a.-(P-B),
wherein o and 3 have values resulting from the curve-fitting,
and in that the optimum value of the write parameter is set to be substantially equal to the

value of B.



25 3. A method as claimed in claim 2, characterized in that the curve-fitted straight line (22) is of the
form PM = a(P-(3), wherein a and 0 have values resulting from the curve-fitting, and in that the
optimum value of the write parameter is set to be substantially equal to the value A\ AMH 2005
17 4. A method as claimed in claim 1 or 3, charactefized in that the curve-fitting of the straight line
(22) in the fourth step is carried out in a predetermined fit range (28) of write power levels. 55. A
method as claimed in claim 4, characterized in that the predetermined fit range of write power levels is
in-between Pi d times (oi and Pi d times (02, where Pmd is a value read from an area on the recording
medium cdmprising confaheithiad rmtlamiadicatiaerot thre3rebaraiteyiped e sbaatiok wiieree fitfiznaf0)2 are
predetermj % I é.i ' Cfl im.4, ' ' ? r:&% W further
comprises{ﬁgs gé%%amgzggpliﬁgmagﬁgﬁﬁgtg ?gt}:r%%g‘? |§£%:{ri1gc 'J%?ﬁ?e;ﬁ@%&@é ?}; mgr(? ?i Fr)lgllaﬁge of
write powgrdegels\slin-between Pfit times (oi and Pfit times (02, 15 where Pfit is a value derived from
the prgvisional curve-fitted straight line and where o)i and (02 are predetermined values. 7. A method
as claimed in claim 5 or 6, characterized in that (oi has a value substantially equal to 0.85 and 0)2 has
a value substantially eqéainetiind Bs 2(a8nedl inetlaod 4scbiimtedizactiaithad [lrehprredtsteringeeithfthat the
method alsrgn corr]u\)l\rlir?t%s a v%??e% Sulgviezgggﬁg arllt(?_ast a séecogg aig[rilrtn line in at least a second
predetermme%efﬂ range% Write powerr?eve S, and %ha?lr?) the Titth"Step RE Bptimum value of the
write paramvates Bgéd onvekearde fiaenoam aneeopethy ofcoadimghibd warvesfjitesinstcaigingl 25 lines. 9. A
method for setting.an .optimum v]al e g’o ) of a write power Ievgé\/%Pﬁi of a_radigtion heam, which
method is IHLEHBIP bl LG Y S AT OB AR s eGPl 3 S NSRBI ER optical

reconding Mgiem (1) by the radiation beam (5) having the

6. A method as claimed in claim 4, characterized in that the method further
comprises a step of curve-fitting a provisional straight line, and in that the predetermined fit
range of write power levels is in-between Ps; times o7 and Psi; times ,,

15  where Py is a value derived from the provisional curve-fitted straight line and where ®; and

®; are predetermined values.

7. A method as claimed in claim 5 or 6, characterized in that o1 has a value

substantially equal to 0.85 and w; has a value substantially equal to 1.15.

20
8. A method as claimed in claim 4, characterized in that the method also
comprises a step of curve-fitting at least a second straight line in at least a second
predetermined fit range of write power levels, and in that in the fifth step the optimum value
of the write parameter is set in dependence on a property of each of the curve-fitted straight
25  lines.

9. A method for setting an optimum value (Pop) Of a write power level (P), of a
radiation beam, which method is intended for use in an optical recording apparatus for
writing information on an optical recording medium (1) by the radiation beam (5) having the
30  write power level (P), using a method as claimed in any of the claims 3 to 8 for setting an
optimum value of a write parameter, characterized in that the optimum value (Po) of the
write power level (P) is set to be equal to the optimum value of the write parameter times a

multiplication constant (k).



30 write power level (P), using a method as claimed in any of the claims 3 to 8 for setting an optimum
value of a write parameter, characterized in that the optimum value (Popr) of the write power level (P)
is set to be equal to the optimum value of the write parameter times a multlpllcatloﬁ%MtbgﬂQR) 29
April 2005 18 10. A method as claimed in claim 9, chgracterized in that the multiplication constant (K)
is read from an area (32) on the recording medium containing control information indicative of a
recording process whereby information can be recorded on said 5 recording medium. it. An optical
recording apparatus for recording information on an optical recording medium (1), comprising a
radiation sbirce (4) for &mittithgdhasacatiw limalair(BQ bibaviag eai pethtnaitabteevalulki i Gtnmite power level
(P) for recordiqg in(f matlon nthe 10 r zga\i/ med |umha co tro umt% 2) for retcordlng a series of
test patterfi€ Each 'EL A Y PR it (e 4G Atavaoy 85881 9Lvel, a read unit
(90) for redadliogriiteo patitivasenof torecingiogrpesgs dingrebadnsgnaitioorienbe téokB) dib Jaist means
(10) f deriving.a valu of a read parameter from each read signal portion, and second means (101)
for cuive- fft‘%ﬁ%%ﬂ%met Hnejeflnlng a relation between the read parameter and the write power level

(P) to the values of the read parameter and of the write power level (P), characterized in that the

second means (101) ar(ﬂﬁarra&g1 d for urve-fittin aa% ﬁ unction 20 re resen ted by a sul afnt'a"y straight
line (22) to'the values of th&Re&l pard IHBREEPRRI oL TR SSW Pfé“%f?&? PR the apparatus
also comprmsohlngdrmﬂans(q_’poa)rfqmsmgmgmmmmmwmwn)efmfanmm@ mwmmmlebearde(ﬁyendence on

a property of the curv. straight |ne aratus as claimed jn claim 11,
charactenzegmrgt%a?? ré) frféa?j \r@rLgemé N ﬁer Wl g [)f/e Yﬁg(ﬁ)o Or%reegﬂg? |£n 5mna1¢) ﬂl%@lgﬁe(M) of the

ampliiide rdcambaxgimmamdenved from information recorded on the recordlng medium, and in that the
curve-fitted FAraigit iy ﬁ%) (':%rcc)iflrtlla%fs%rrrlgsp tesf} ;ggt'tg?r’%s, 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 (18,

19),

15  first means (10) for deriving a value of a read parameter from each read signal portion, and
second means (101) for curve-fitting a function defining a relation between the read
parameter and the write power level (P) to the values of the read parameter and of the write
power level (P),
characterized in that the second means (101) are arranged for curve-fitting a function

20  represented by a substantially straight line (22) to the values of the read parameter and of the
write power level (P),
and in that the apparatus also comprises third means (102) for setting an optimum value of a

write parameter in dependence on a property of the curve-fitted straight line (22).
25

12. An apparatus as claimed in claim 11, characterized in that the read parameter

derived by the first means (10) is a modulation (M) of the amplitude of a read signal derived

from information recorded on the recording medium, and in that the curve-fitted straight line
30 (22) is of the form P-M = a.-(P-B),

wherein o and B have values resulting from the curve-fitting.



wherein a and 0 have values resulting from the curve-fitting. 29 April 2005 19 13. An apparatus as
claimed in claim 12, characterized in that the third means (102) are arranged for setting the optimum
value of the write parameter so as to be substantially equal to the value of 0. 5 14.2&’?@!’)@)3 s as
claimed in claim 13 or 14, characterized in that the sgcond means (101) for curve-fitting a straight line
are arranged for setting a predetermined fit range (28) of power levels. 15. An apparatus as claimed in

claim 14 wherein, the regq il (401 is opsralye 19,40 152 aale (B9 ) et g, fit range
from an aréa on the recordi é)me ium comprising contral information indicative of the recording
process, cidiacieriardngethtdrtbettise dos dptieans \(d02 oa tbeanmategeuidioe e timgsttocbpredetermined fit

range of pov(éea[ Ietvq‘s ebetavivgoeﬁ]Pin(il tim]sg 0 i and Pind times (02, where O1 and (02 are
predeterm?r'ﬁI VHRIGEY F1E% &7 Al cyi%blgl%t $ as claimed in claim 14, characterized in that the apparatus
comprises fourth means for curve-fitting a provisional straight line to the values of the read parameter

and of the write power level (P) and fifth means for setting a,valye Pfit in_ dependence on a property of
tho cuve.fea provisiofl LT RECAHGRH NS SERbHe SEPAEHET L) S PAFIRA for <eting
the predetereainsgd 0l)rforgeiobHitvey Esteddghe tive ancRiitatigae SqiosettinigRfip téoetsr iRi2eavfierenges and (02
are predet@résnin d valu§s. il?. An apparatus as claimed in claim 14, characterized in that the
apparatus c%rRB‘r’YSé ¥Sutth means for curve-fitting a second straight line in a second

predetermined fit range of power levels, and in that the third means (102) are arranged for setting an
optimum value of the w .curve-?tte straight
& @ b

o e e BB AR AR Al el s
appatatus readprisks getinmdiedive frfrtbetiingage dptmamanealoe (Ropedalitgensdienpower level (P) in
dependen%8rr?8rlisnﬁgoggirmldmn\fglrlrjneat(?gﬁr}ﬁa‘l\g&?vg%@tﬂ]ee}eeéorzos?n'a%rriggeosg? characterized in that the
second means (101) are arranged for setting the predetermined fit range of power levels
between Ping times w; and Ping times oy,
where ®; and o, are predetermined values.
15
16. An apparatus as claimed in claim 14, characterized in that the apparatus
comprises fourth means for curve-fitting a provisional straight line to the values of the read
parameter and of the write power level (P) and fifth means for setting a value Py in
dependence on a property of the curve-fitted provisional straight line, and in that the second
20  means (101) are arranged for setting the predetermined fit range of power levels between Psi;
times ; and Pt times oy,

where »; and ; are predetermined values.

17. An apparatus as claimed in claim 14, characterized in that the apparatus

25  comprises fourth means for curve-fitting a second straight line in a second predetermined fit
range of power levels, and in that the third means (102) are arranged for setting an optimum
value of the write parameter in dependence on a property of each of the curve-fitted straight

lines.

30 18. An apparatus as claimed in any of the claims 12 to 17, characterized in that the
apparatus comprises setting means for setting an optimum value (Poy) of the write power

level (P) in dependence on the optimum value of the write parameter.



20 19. An apparatus as claimed in claim 18, the read unit (90) is operative to read a value of a
multiplication constant (K) from an area (32) on the recording medium containing control information
indicative of a recording process whereby information can be recorded on said rec%?e‘hﬁ’@'h@@@ﬁjm,
characterized in that the setting means are arrangegdor setting an 5 optimum value (PO) of the write
power level (P) by multiplying the optimum value of a write parameter by the multiplication constant

(K). 20. An, gptical recordin meg%’um 1) for recording information by irradiatin % recording medium
by meansr%g'a radiation%re‘gﬁ?% {,ut%%gré%'onp ﬁwbﬁ)r%gb|uir§’gg]Fnr§rg}giH§%\w¢S£%a} \ép)?gorr??gqn%ng
control infeahatioimaindiltgghcatidracestadiig)froness avee (8Dydnfibemedordingmedivacooieirongsaid

recording megiu ] fthe c?ntrol information comprising values of recordin aramett&ers forn%l
recording SPBRGLA RN OTNRSE A e eI MesrralbR SBHRIREBALGER B B icaton
constant () faiduseoirlitiye meelibog ewac eiendd incliaamt s ettitiye ragrrarate ares géai foedeniotpam 19. 15
21. An optical di [ 1) f ding inf ti irradijating th di diumb
o D o S R S BB R o ™
informationviidipatireedfrahyeperaing pliogtss svhstetydhformation can be recorded on said recording

medium, the control information comprising 20 values of recording parameters for the recording
process, characterized in that the control information comprises a value indicative of the fit range

(Pi.d) for uz@ in the metiapcops cipiBreeding labti e (Theopparding REcHauTien by dlaivialing the
recording medium by means of a radiation beam (5), the recording medium comprising an
10 area (32) 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,
characterized in that the control information comprises a value of a multiplication constant
(k) for use in the method as claimed in claim 10 or the apparatus as claimed in claim 19.
15
21. 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 (32) containing control information indicative of a recording process whereby
information can be recorded on said recording medium, the control information comprising
20  values of recording parameters for the recording process,
characterized in that the control information comprises a value indicative of the fit range

(Ping) for use in the method as claimed in claim 5 or the apparatus as claimed in claim 15.





