Met hod, optical recordi ng apparatus using such nethod and optical recording
medi um for use by the nethod and the apparatus The invention relates to a
met hod f owo=edadii4sgyoan opti num val ue of a wite power | ewvelr/iBioos033a8h ati on
beam for use in an optical recording apparatus for witing informati on on a
recording layer of an optical recordi ng nedium by neans of the radiation
beam which recording layer is able to éhange bet ween an anor phous and a
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witten bgthegnéethel dddeheadparaisue of the wite power |evel (Pw) of the

radi ati on beam a second step of reading the patterns so as to form
correspondi ng read signal portions, and a third step of deriving a val ue of
a read paraneter fromat |east one read signal portion and setting an

opti mum val ue (Popt) of the wite power |evel based on the values of this
read paraneter. The invention also relates to an optical recording
apparatus for wri ttiGnidtioh kO aQfkifbd BF Siidsh %R Pluddt Opfilecal
recordi ng nedi um by neans of a radiation beam which recording |ayer is
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an optical rectording nmediumfor recording information by irradiating a

r ecor di ngeadaygmal prirtierhandrsettiog éi aptinrerd ivalive KBopdrefihs voite povreadivak based oretid t he

reconigli ng,alrl’rlgsdci) lsg% ra}a%#e@eg a test area and an area containing control
informmation 1 ndicative of a recordi ng process whereby information can be

recorded on said rEeoindintign aisdirelates tolhe optice rajording appamtus dor vewigg | Si ng

val ues of recordin araneters for the recordin rocess. JThese .recording
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phase-change nedia, as used in said nethod, are ipiti %I [ z%d .during
the apparatus comprising a radiation source for emiiting the radiation beam having a

15  controllable value of a write power level (Py) for recording information on the recording
medium, a control unit for recording a series of test patterns in a test area of the recording
layer, 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, and first means for
deriving a value of a read parameter from at least one read signal portion and setting an

20  optimum value (P,y) of the write power level based on the values of this read parameter.

The invention also relates to an optical recording medium for recording
information by irradiating a recérding layer of the recording medium by means of a radiation
beam, the recording medium comprising a test area and an area containing control
information indicative of a recording process whereby information can be recorded on said

25  recording medium, the control information comprising values of recording parameters for the
recording process. These recording parameters may include parameters indicative of the

various power levels but also parameters indicative of timing information.



t he manuf acturing process. This neans that the phase change | ayer is
crystallized. Before an optical recordi ng apparatus, for exanple a drive,
starts wwoOi2ngp/assian optical recording nedium for exanpCe/razospisssal di sc,
generally an optiml power calibration (OPC) is perforned to determ ne the
optimumwite power |evel. An OPC can take place on an enpty part of the
disc (being fully in an initialized crygtalline state) or, alternatively,
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with increasing write power (Py). Next, it derives the modulation (M) of each recorded test
20  pattern from the read signal corresponding to the test pattern. It calculates the derivative of
the modulation (M) as a function of the write power (Py) and normalizes this derivative by
multiplying it by the write power (Py) over the modulation (M). The intersection of the
normalized derivative (y) with a preset value (Yirger) determines a target write power level
(Prarger). Finally, this target write power (Prarger) is multiplied by a parameter rho (p) so as to
25  obtain a write power level (Pop) suitable for recording on the recording medium.
The value of the parameter rho (p) is read from an area containing control
information indicative of a recording process on the recording medium itself. The test
patterns are recorded on the recording medium by applying write power (Py) values in a
range around a given value (Ping), which is also read from the area containing control
30  information indicative of a recording process on the recording medium itself.
In an optical recording apparatus it is important to record information on
optical recording media with the correct power of the radiation beam, such as a laser beam. A

media manufacturer cannot give this correct power in an absolute way (for example, pre-



In an optical recording apparatus it is inportant to record information on
optical recording nedia with the correct power of the radiation beam such
as a | asewohe@msssaonedi a nanuf acturer cannot give this eocrnBmbs/pBA&r i n an
absol ute way (for exanple, prerecorded on the disc) because of environnent
and appar at us-to-apparatus devi ations for every recordi ng nedi um and
recordi ng apparatus conbi nati on. O her 3known met hods are described in US
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optimumwite po ver |level is dependent on whether or not a previously
wri t Pen IEPmUpted bREIENCEn used by the drive. Therefore, the result of the

OPC- procedur e naypQeniieRahebeM+RW Histsit Rbbedth&Fihatdhe feb@l tPbE&HLOPCL Nvent i on
to provide a nethod according to the openi ngﬁrpar agraph that provides a
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t hat t heopwminbioshl OPCtjrecednssphd datamarted velas bf theeptimiutni vatite pooyer lprel or to t he

first step, of at |least partly. hi zi ng.th di ng, | .and
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t he i nsigterblathe feoilt 6ORY OPC-prddddurahAr beainGonsiteah as applied for exanple in
1-2.4X DVD+RW nedi a, a DC-erase as described earlier is a nelterase. This

means that not only anorphous areas are crystallized, but crystalline areas
in between these anorphous areas are first nelted and are subsequently
crystallized. As a result the actual OPC al ways takes place over fresh,
fully crystalli neItrisaﬂcnecrlii%ntthhﬁ\pé%m@ri@eh@ﬁlbtomwlﬂmémthpg Repordig tgifhe t hat i n
cont,r.ast
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6X and &Xfthd writgoeenictdl (B, non-nelt erase. As result a DC erase prior to the
actual OPC will Olil{ﬁg ogJIethits %l:llligzvze a%c%?diggg)rtﬁg grlilegen rinev%lgtion-l;v e Meerralg){od set
forth in the preamble is characterized in that the method further comprises at least one initial
step, prior to the first step, of at least partly amorphizing the recording layer and subsequently
20  recrystallizing the recording layer.
The inventors have had the insight that for conventional materials, such as
applied for example in 1-2.4X DVD+RW media, a DC-erase as described eaxlier is a melt-
erase. This means that not only amorphous areas are crystallized, but crystalline areas in
between these amorphous areas are first melted and are subsequently crystallized. As a result
25  the actual OPC always takes place over fresh, fully crystalline material.
Inventors have had the further insight that in contrast for faster speeds and
faster phase-change materials, such as applied for example 8X DVD+RW, recording at
higher speeds, for example at 6X and 8X, is done with a non-melt erase. As & result a DC
erase prior to the actual OPC will only crystallize the amorphous areas. The already
30 crystalline areas in between the amorphous areas are not melted but will rem.ain in the same
crystalline state.
Therefore, when a conventional OPC procedure is executed over an empty,

unwritten part of the disc, the actual OPC procedure takes place over aged crystalline

material. However, if the same OPC procedure takes place on an alréady written part of the



crystalline areas in between the anorphous areas are not nelted but wl|
remain in the sanme crystalline state. Therefore, when a conventional OPC
procedur ewp0@xEssibed o v er an enpty, unwitten part ofPCrhB2005/83353% he
actual OPC procedure takes place over aged crystalline material. However,
if the sane OPC procedure takes place on an already witten part of
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met hod according t invention are described in the dependent clains. In
an enbodivestion &sfthat e ORE: prodedarcshioulidwglyt by aphbed enapart ofribe @gc'rane@ihavmg,t epis
performed,in a_ pokrtion of.th t r f ..and third
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it is ggirogdéd Fetet embodimeRGS heamstithdraecorping oo the dnvextden e dgsceviedyin GrRC
proc§dure, ith a safe best guess for the Lvrite power. In further

enbddi melependspt dargs-net hod accor di ng to the invention the initial step is

repeated in a portd Aentodidiént besik ndiiRd dbwdiag tdie investion e torid] stepid t hird
step were not performed, or the initial step is perfornmed in tg)e V\$o|e t est
area or PstfgEnedinp RPTHPnOf the iRy preamdiste the Sxst, spendang (Tdesten atg PEFEOTRFLt es t he
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partly unwitten OPC-area. This has the advantage that when the sane disc
I's i nserregedine, prive talexepating eyetydARIC provedurpavithcrsalq kestgueat for d1¢ Waide t o be

takelg by the drive. The initial step may conprise the witing of data, a DC

OWCI, P
eras prpocedure, or a pul sed erase procedure. An exanple of such an initial

step is a DC er ash fsirthér eanbrodinadnits/eflthe dnkthhd eccaskingrowWer insentiontting tinitiaw
crystall site%eis gcapteaeté(j 1%|a pio%ic%bgt%ilen tee(sjt' area where the first, second, and third step wvere not
performed, or the initial step is performed in the whole test area or substantially the whole
test area. For example, a drive writes the whole OPC-area when encountering an empty
20  unused disc or a disc with a partly unwritten OPC-area. This has the advantage that when the
same disc is inserted in the drive a second time, no additional action has to be taken by the
drive.
The initial step may comprise the writing of data, a DC erase procedure, or a
pulsed erase procedure. An example of such an initial step is a DC erase with a rel atively
25  high erase power such that new crystalline material is obtained.
Usually the initial step is performed by means of the radiation beam of an
optical recording apparatus, such as for example an optical drive.
Alternatively, the initial step is performed during the manufacturing process of
the optical recording medium. This has the advantage that drives which do not yet
30  incorporate the method according to the present invention can successfully write data onto

such an optical recording media (that is, with an accurate optimum value of the write power

level as obtained by a prior art OPC procedure).



Usually the initial step is perfornmed by nmeans of the radiation beam of an
optical recording apparatus, such as for exanple an optical drive.

Al t er nat iwel2goe/t4ksa0i nitial step is perforned during theprocanBi@sbissing
process of the optical recording nmedium This has the advantage that drives
whi ch do not yet incorporate the nethod according to the present invention
can successfully wite data onto such an optical recording nedia (that is,
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i nvention, as ustrated i n the acconpanyi ng drawi ngs where: Figure 1 is a
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The objects, features and advantages of the invention will be apparent from the

20  following more specific descriptions of examples of embodiments of the invention, as
illustrated in the accompanying drawings where:

Figure 1 is a diagram of an embodiment of an optical recording appaxatus
according to the invention,
Figure 2 shows graphs of the modulation and the gamma value as a function of

25  the write power, obtained on material with different conditions prior to the actual OPC,

Figure 3shows graphs of the actual OPC results, which are obtained on
material with different conditions prior to the actual OPC,

Figure 4 shows graphs of the modulation and the gamma value as a function of
the write power obtained after an initial write with a varying write power,

30 Figure 5 shows graphs of the actual OPC results which are obtained afier an
initial write with a varying write power, Figure 6 is a flow chart of an embodiment of the
method according to the invention, and

Figures 7A and 7B show an embodiment of a recording medium according to

the invention.



Fi gure 3shows graphs of the actual OPC results, which are obtained o n
material with different conditions prior to the actual OPC, Figure 4 shows
gr aphs ofwoheowmsgibat i on and the gamma val ue as a funct ipam/IBLoos/hEsssw it e
power obtained after an initial wite with a varying wite power, Figure 5
shows graphs of the actual OPC results which are obtained after an initial
wite with a varying wite power, Fi guré 6 is a flow chart of an enbodi nent
of the method according to the invention, and Figures 7A and 7B show an
enbodi ment of a recordi ng nmedium according to the invention.Figure 1 shows
an optical recording apparatus according to the invention for recording on

an optical recordi dium 1. The recqrdin dium.l has a transparent
substrate 2 and a ﬁgﬁlﬁr _cﬁhﬂ‘é’s Fré%}calsre%qr&gﬁég@ar%ﬁs "?'th?rdﬁgte}oﬁléeclzg‘(e&l?i g Tayer 3
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recordi ng layer apparatus conprises a radiation source 4, for
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i ob) eotreoen ehive TR BT e B skt fnleeg0, o LK bt of o, SER S Bl

alt e(r]I nat i3vEhe/appearatisicompeisedantdiatidnesoti@d dafor exanipdaasdnieondneion fsatj foect | y

i ncident on recording |ayer W t hout passing throu a substrate 2.
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and, aft erpeRassithy of M onjedive es haamsplibsubaer2. Ghe feabldmngifiediud@fagCt i ON system
8 that converts the incident radiation in the electric, detector signals.

The det ecltgratsiclyr ar-ticklealp freiredition bsargitheheingglireqtheingidpri reapray i ves
several sianalanbiQIReHARLEG st 0N RhiattiEReA Boh echusdignalis SR
representi‘ng the information being read fromthe recordi ng medium 1. The
radi at i owoswrged dy4he oljectlyedens Iphiltafier pasing woughjteebdapesplidtersd, fallsopa

det ecgt.i on stem.8 circuit 9 i f. [t e read
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par anet ereRpfndReive 1.8k adidtRMscurvl iR b&im $plivkr 6, he objective lens 7, the
detection system 8, and circuit 9 together form a read unit 90.

20 The read signal from the circuit 9 is processed in a first processor 10 in order
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 there from a value for a write
power control signal necessary for controlling the laser power level.

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

‘ 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 (Pop) as determined by the processor

30  102. Alternatively, a mark can be recorded by a series of radiation pulses of equal or different
length and one or more power levels determined by the write power control 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



power control signal necessary for controlling the | aser power |evel. The
write power control signal is applied to a control unit 12. An information
si gnal 13yvonremmssanti ng the information to be recorded eoTuB®osesssdi ng
mediuml, 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
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nmean any neans sui %P@nfwaraﬁ% e5Prdg e E@fﬂ@ fdi F%nogﬁﬁ g enégc()grt%fnree a

M Cr opr 0Gessdihg inforthafioh ah tigi redvadlind friR@RBS Diises an thatidl-ORE steglofanding®fdatacui t
or a field programyable circuit. Mregver, the first processor 10, .the
secondpr ged§esequently srging srif dateaios iothe aetp! QRS 2strRsy thsePRUBNS SISt ces or,
al ternatinglyp JBYa B 6QTRIAEhI GO atpRO'PE, A8 GF: 1B pSitihbig Pal dnd b ee

pr ocesses. \%%r‘fma ap?oara us acco in(f:]l Pogand enbo%?’msn? of the (llnnventi on
bef or e r gppbatiggad fibor anedreaontainisdentret mfadmagpmiadicativelofiasesrding proc¢ssal OPC
step of witing of data and _ sulse ntly erasin aid data, prior to the
act ual C]jétg? ’é‘ﬁ%r,‘hntgﬁéeﬁ%éfﬁ%@ugn"sgﬁge ?”lags W?fa@gg% PIESSH) DY FHUYP WAV RI%est
guess valid@nbikRht GFEFRHufs isPioRexamplé) @ 46 in inkt e wiidé AEIuBERENt BTerhddPriop)
being read froman area containing control information indicative of a
recor fl ngo eeaOBf stae recording mediumitself). One of the ways
according to the pyEsSEOLq iMED RN skef R VRt bIEAD SABHE HbsERfa PRl 13,
for exanple, to do an initial wite and subsequent DC-erase prior to the
act ual OR@dstatyrsay be pirfrmed wutlet Hatcontha of Hietcpatkolsméd 206r, altdrpativgly.omdeat a and
t he subseguen rasi ng..of sai d dat be. red under the control of
t he cont rtg‘f Coﬁﬁﬁofoqa?,a%glrtl,ongllcfnétrr%la ftgré?q;l??{mﬁl}ll %ﬁ%ﬁeﬁgontrol of an additional
control unit (not Hhfigured Dartd it iscshdvn than byiagplyme cheaporckven bdttef isvosindtvad t hat |
by app) yi ng one

obt o Pt wilar 5 QP Essl i gbiohes et Flost i b Bt R W RO oceaur es

is perforgedd@ésts RrioM¥ddver i DN Rdiiiten pAETAERFEe @ cOMNIGS UPAtreddRCanesul t
can be obtained on both errp%a; and witten parts. nmeans Direct Overwite

(that is,bedibtadnediop beih emppiy apd writtgn parisy POYE mgangyPirect @ vealite (fbatig diregtly

precedin S j ki I i Lo kingd il drigoudimber

Fepr esenty R oL BETRAPD ortEn PR KRR A elibl Sltp AT BRE oty
written part) and the number represents the number of times a DOW cycle is performed.

20 In both figures the results of an OPC-procedure over an empty part, without
applying an initial write, is plotted also for reference purposes. Those lines, in fact, represent
the conventional OPC-procedure over an empty part of the recording medium. Clearly it
results in much higher powers than an OPC-procedure over written tracks. In Figure 2 it can
be seen that the modulation (M) and the gamma-curve are very different in case an OPC is

25  applied over an empty part versus an OPC applied over a DOW10 part. By applying an initial
step‘of one initial write before the gamma-OPC (OPC over DOWO), the modulation and the
gamma-curves resemble much more the DOW10 situation. Applying an initial step of two
initial writes before the gamma-OPC (OPC over DOW1) is even better for a consistent OPC-
result.

30 ; Figure 3 shows graphs of the actual OPC results, which are obtained on
materials with different conditions prior to the actual OPC. For each different condition the
actual Py is the writing power at which the graph crosses the x-axis. Pop is obtained by

multiplying Prager by a factor tho (p) that may be read from the recording medium. In the case



In both figures the results of an OPC- procedure over an enpty part, w thout
applying an initial wite, is plotted also for reference purposes. Those

| i nes, i rwbaote/0488pr esent t he conventi onal OPC- procedur @CONBIOOSNS383L y part
of the recording nedium Clearly it results in nmuch higher powers than an
OPC- procedure over witten tracks. In Figure 2 it can be seen that the
nodul ation (M and the gamma-curve are \ﬁery different in case an OPC i s
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appl yi ng "an Riike one 1ni oret e gamma-
over DONBitialtvadte msmbaﬂ aail?n@g mastdamédawgmlrha-auumlﬂso beghevahiee much nore the

DOW O situation I niti.al ste iti aI es before the
ganmma- OPC ( OPC OVWV? BeT lﬁé’fllngttlaﬁftgp péloﬁté)ntg‘f %‘ft'éarli Sﬁéﬁp <t
Fi gure 3 isin@werie! it RiownhehelldrwahotPErifes Shith i oppiingh maﬁep@m aitiredoren

materials with different conditi ons, pri.or to the_ actual %{:or each
di f f ePentheianentiongres glse tesied yaih apinitighwriting Royer gpd Ppﬁijaﬁﬁ&RE’Fr INAhIo®T ¢ he
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factor rho

be read fromthe record ing nedium In the caseof
one or nené whirhti éﬁ%\hnghmetban neminalf Brearpsiis prg showr gebigiees 4@ad fer than 0.5

M the case noy ik aladbpESclis YRS GO0 FL AR GhkalARFAR! o has o

much too high value ni t step prior to the
actual Ohk@fatepewesraré shotvhaThesriodelatibt- and gamiaicnowes foaxhilsdst tireeqroweo 1evel‘s

wites with the gptinmumwlite power or.e the i ti

t est e@ Wiy ‘iﬂﬁﬁpti al 'Pjt‘g‘ﬁf; btdﬁél?ovg‘:}gat&f ‘é&g Bcepl&%f@ﬁsqiwﬂ% r than
Pw and ofwidbdisBicat\efitelah@Brafd\pdvididiin thé initdl Wep isdedd GMEY 0.9 W [ Fdr 8ach5% | ower

t han nom nal and which is 15% hi gher than nom nal). The results are shown

i n Fi gur défferenicgndjtion the pptinpa w@wwv%‘&wvt@oa‘{?éﬁt LI3PRICESE wri t e)
witten wdh, % bree different powers are shown. The nodul ati on- and

gamma- curves for these three power levels are much alike. In Figure 5it is
shown that the difeFigumeé anwn@dmeeﬂsgfﬂl@ﬁl@!bpéﬁmdlmtmthéﬂmﬁ@mnﬁ wite and
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t est pat ts@mBBis @ik thé@ldRE(Myola rebiigneSiortatjethiihgsb aubst phiens ﬁie&éﬂ ed s O as
to give a tq[eSI ]raeqd E:grgdnsselmarrllgsl suffligler}t{]elorg et%%chlgteaanrlral%)?lgnugr?mggulg%rnlo\f’ehd fromthe
r ead pattern shou p g
20  read signal portion. This modulation (M) is computed from the following expression
M= ((u-Ip) / In) - 100%,
where Iy is the highest level of the amplitude and I, is the lowest level of the amplitude in the
read signal derived from reading information recorded on the information carrier comprising
longer marks such as, for example, marks having a length of 14 times the channel bit length
25  when Eight-to-Fourteen Modulation Plus (EFM+) coding is employed. When the information
is coded according to the so-called Eight-to-Fourteen Modulation (EFM), the test patterns
preferably comprise the long I11 marks of the modulation scheme. Each test pattern is
recorded with a different write power level (Py). The range of powers can be selected on the
basis of an indicative powe\:r level (Pinq) recorded as control information on the recording
30 medium. Subsequent test patterns may be recorded with a step-wise increased write power
level (Py) under the control of the control unit 12. The test patterns may be written anywhere

on the recording medium. Alternatively, they can be written in specially provided test areas

on the recording medium.



signal is the nodulation (M of a read signal portion pertaining to a test
pattern, the test pattern should conprise marks sufficiently long to

achi eve avoeméandssinodul ati on of the read signal porti onPCThBmOSOESEs%L I ON
(M is conputed fromthe follow ng expression M= ((I HI L) / ITH) - 100%
where IH is the highest level of the anplitude and IL is the | owest |evel
of the anplitude in the read signal deri%ed fromreading information

recorded on the infornmati C ie I, S| : v F OF
xcanpl o, mar ks havii aorngt A e s A Bk ERAE pYBIc e ARies |
Ei ght - t 0- fodfurrh @ esad Mgtall Sat Tesn piitanss ridsFddn)prize difeg hinslrehphity efidifféfeanort he
information js coded according to the so-called Ei ght-to-Fourteen

Modul at i ofAUeEER§ t he test patterns preferably conprise the long | | 1

mar ks of the modul a4 h efirdSedpanB 43 FREdsdreiRt depidéd Roih theSeddes@iallSgla véaddh a
different wite r;‘))ower | evel (Pw). The range of powers can he sel ected on
t he basi spasemetpr fonerch a«tarl\ﬁ@npbm@gion- é\mfem? Feayl parsgisicy Bdhamod gatom(M).

i nf ormat i pﬁnﬁﬁe&h@ad&%ﬁ%e@ér@%e@ﬂﬁﬂ?mﬁ:é?yg@gf‘ﬁ%l (fl’oet§ ESI Rehhgleas may b e

recorded with a step-w se I ncrease e power vel (Pw) under the
control of the contAcobrdingito tikdnveTtien areditighatep dPrexeented tyeriw thetfiest signyhher e

on the recpordin dium,.Al ternatiyel they ca it A cially
provi ded ¢euieaass ssiprpne BelPenrcifs vl AP EOHaad s PR E SRS
recorded pa@sdrmpatterns are read by the read unit 90 so as to forma read
signal SR Test pattern y conprise.a.few hundred marks of .different or
equal 1§ ength. In aITtlF’uW%err&E%éBp?’%gmAtge H‘HB@@E’%‘ ai%aﬁéf‘fe\}géheff)f}ﬁ‘? %Wgé?@ad
si gnal SRy the BikchREHTRE BEfotDlisiRARe hRAS 18 bARAL iRGEdsk Bt rekatillitgfogiteed read
paranmeter is the nodulation (M. Fromthese read paraneters the gptinmm

write powePClrespkis. Thpaptigl sfep Aetorripaseldr cxararle-dregdingthessdest 7rsstYiEh an
initial s [ - j I partly
anor phi zi %‘gg?lﬁgatra gﬁ%%%ﬁ%eﬁﬂa‘i/gaSJé%g;S:}g%d;rgésf%It% ?I;Hlﬁgl“? ﬁglflarlgteg_r‘lg?ﬁ% | ayer is
per f or nedfollbwirigpomreesattings detivedpiernh therardanontagriing edntrol informatien inflisagte cdnce i n

t he ive,Test Zone and, the Di Test- Zone [ ' . in
or de?f o] Yhﬁé?cé’é R PRESP &ﬁtlﬁ"a%ﬁf‘?f‘;‘?/“é? ! gngaﬁ r%éogl? E%g."r}%]%aﬂlﬁﬁ)?et’ ?Eaia?esﬁ’t ep 40
conpr i seswritepowsrdPp) € p X Biady aidHjast pewer @ep+ ez 0 Bes Altrhitivehnabom apsitramand
subsequently erasing this r_ecg d%g dat a. lbn such an initial step 40 the
fol | owi ngV, of &ttings gtering éiﬁlt A5s 1138 b§MEA cont ai ni ng control

i nformation indi catpigife PA shows an embodiment of a recording medium 1 according to the
invention provided with a track 30. The track may have a circular or spiral shape and be in
20  the form of, for examplé, an embossed groove or ridge. The area of the recording medium 1
is divided in an information recording area 31 for recording user information and a test area
32, also called control area, for testing certain recording parameters and in general not
intended for recording user information. The test area 32 is marked by a dashed track in
figure 7A. The information recording area 31 is of a type that is subject to change with regard
25  to an optically detectable property when exposed to radiation beyond a specific write power
level. Information on the recording medium is represented by patterns of optically detectable
marks 34. '
Information is recorded in a track 30 in the information recording area 31 by a
recording process in which each mark 34 is formed by one ore more recording pulses of
30 constant or varying write power in dependence on , for example, the length of the marks to be
recorded. The recording parameters for this recording process are tested in the test area 32 in
the form of test patterns of marks 34 simulating the recording process. Figure 7B shows a
strongly enlarged portion 33 of the track 30 comprising an example of a test pattern of marks

34. Before the information regarding the recording parameters is tested in a portion of the test



the recording process (also called Physical format information) may, for
exanpl e, be used: Wite power (Pw) = p x Pind, and Erase power (Pe) = 1 X
Pw. Al t erwat2nacal4gsisone opti mum write power settings det ecmiRmds/3ssihe drive
may be used. Figure 7A shows an enbodi nent of a recording nmedium1
according to the invention provided with a track 30. The track may have a
circular or spiral shape and be in the i®rm of, for exarrpl e, an enbossed
groove or g r
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area 32, aaécﬁdmgaﬂhedn\enmmrmltheasam poktiom dfelmtqongolczeeatw mlnemamedlyﬁ@ par anet ers
and in gene%o%notd i nt ended re Ordl‘g'g‘?ise{f‘ %Pﬁ% he test area
32 is mark@ COrdyedn & YR Rn}nﬁy P GERF 1 HR &0t O ]tair recordi ng area
3 1is of atype that is subject to change with regard to an optically

det ect abI e ropert¥ when exposed to radiation beyond a specific wite power
| evel 3 | iggftons AL e iMveRMacor di ng nedi umis represented by patterns of
optical | ytﬂ@é lv@ndm%bé&nplérﬁé&émtth@ﬁaﬂlﬁa&eﬁ@ s6sksd & mg]afséa% ¢80 in the
i nformati ecordi ng area 1 by a recording process in ich each mark 34
is for rredynﬁyomndm(ba rmre recordl ng pul ses of constant or varying wite
power err]e%een (%r?v Afor can %%l %d it Pﬁlclale&}g}ep chtch?orm E)ﬁaste%hp e .
recorded recor ng parane ers 'S reco process are tested in
the test tpyeadtidal rhadid, bechfas DWIDfwrites) CPatritess yBluaby McI(BD,MzmermnhchHDng t he
recorc&3 q% cess Figure 7B shows a strongly enlarged portion 33 of the
track%30 %ﬁ\‘rfgﬁsng an exanple of a test pattern of marks 34. Before the

i nformation regar dit@olllBe hE1E@ L hg aPfean@itiehed vesmmsdnadmbm@eﬂ@rtl on of
the testarea 32, a nethod according to the invention is performed with an

optical rbeyRliAGeLppalintds nycadenanghebthpsseskilled dnthe gr will be ple afesigor ti on
of the c Oa'ﬂ%ﬁlg v rvﬁﬁxoﬁﬁdepﬁjnh? A th¥ @édf)e bPfhe ’é’g;%éﬁ@gd AGnRY ﬁér’?ﬂaﬁlﬁlet ‘JB@ I nvention

may be perforne e control area l'i cations t he

i nvent i orinventipinbasgrees explaingdvarthe bwaﬁwmbedmtselmgttb@readn sigid mvdnlafle@t uring
proc on can be
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medi a, syehsoaskiDuinvihe trethat altSthative t@dsparaBietmfsrem;d oihes (shz(pBD)f ~the retmdmgand HDDVD
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as a read parameter. Moreover, any reference sign placed between parentheses in the claims

shall not be construed as limiting the claim. The word “comprise” and its conjugations do not

20  exclude the presence of steps or elements other than those listed in the claims.



illustrate rather than |imt de invention, and that those skilled in the
art will be able to design alternatives w thout departing fromthe scope of
t he appemwecoalassm. For exanple, the invention has beerCeAptwas/nsd3on t he
basi s of enbodi nents using the read signal nodulation (M as read paraneter
and a di sc shaped recordi ng nedium However, it will be clear to a person
skilled in the art that alternative read! paraneters and ot her shapes of the
recor di NG 'éj,m can be enployed. The jitter of the read signal can, for
exanpl e, aIr ernatively be used as a read paraneter. Moreover, any reference
sign placed between parentheses in the clains shall not be construed as
limting the claim The word "conprise"” and its conjugations do not exclude
the presence of steps or elenents other than those listed in the

clainms. CLAIMS: 1. A nmethod for setting an optinmumvalue of a wite power

| evel for use in an optical recording apparatus for witing information on
a recordi,ng | ayer 31%% f.an tical .recordin i s f a

radi ati on beam (5)?QX tloc%f%F %%@?%?nn%)t]lmew e‘r’aq];les&aagﬁlg{e&g’{v éﬁ)gl‘r’l%efo;t%? V\ﬂgaenﬁ an

anor phouspéiedl récotdiySdpphlatus goswatisg infdrmatiat dioarecamdprgilsien(®) af fn ppticabt ep (41)

of witing a series of test patterns.in a test area of. the recarding |ayer,
each pat tré“rqlidlB%m‘? qur(ilzlP%ﬂ’e st‘?’faafa%??@’gﬁe%‘ﬂt(?bé{‘iht@ r8?°r‘§‘ﬁ%{1wli’f§&5gﬁ’/\er | evel

(Pw) of tdagndeasdtvidleh @R alBpRbuParder@pdaliicaate,42) of reading the patterns so

as to formcorresponding read signal portions, and a third step (43) of

derividng a val ue othearathodropmrisingrdirstisiep it Bof MEing agaees ol 478t RANGFI™ Bor t i on
and sett 1108 279 o?ﬁ}egéggmiﬂ%?grf éa{:c):gﬁ)ta‘)terﬂ fbe:ihgl Griffeh GBthPONEL 184 R JPBR&FHiRN the

val ues of tﬁls rea ara aractertzed In that the nmethod further
conpr i seposer legel(Pw)ori¢he mdipiien besiep (40) prior to the first step of at

| east partly anmorphizing th ecordi ng | ayer and bse | v
recrystallizing t hgsefcg%‘g§t8? ﬁ“&S ngfélgl.ng © pﬂ?‘%? ﬁoo%f tggo ¢l 8] %!E}d) n?ilr?gé?aéll m 1,
wher ei n tdi@al purtiom] amit ep is performed in a portion of the test area where
the first, second and third step are to be_performed, 3. A nmethod a
cl st ot ai m 28 Mot (IR eferRmE ariug o e Bepeier Bam 3 BP e of
the test @hRpp@HtileindlsB@ng bh SpR@iki vafe@P,,) BEhE @Fite p6ve IVBEbRed Hietll I St ,
second and third step were perforned.

values of this read parameter, .

characterized in that the method further comprises at least one initial step (40)
prior to the first step of at least partly amorphizing the recording layer and subsequently

15  recrystallizing the recording layer.

2. A method as claimed in claim 1, wherein the initial step is performed in a

portion of the test area where the first, second and third step are to be performed.

20 3. A method as claimed in claim 2, wherein the initial step is repeated in a
portion of the test area other than the portion of the test area where the first, second and third

step were performed.

4. A method as claimed in claim 1, wherein the initial step is performed in the

25  whole test area, or at least substantially the whole test area.

5. A method as claimed in claim 1, wherein, in the initial step, the at least partly
amorphizing of the recording layer and the subsequent recrystallizing of the recording layer

are obtained by applying the radiation beam (5) to the recording layer (3).



4. A nmethod as clained in claiml, wherein the initial step is performed in
the whole test area, or at |east substantially the whole test area. 5. A
nmet hod aswol2aéemassion claim 1, wherein, in the initial strepjiBilgoms3d east
partly anorphizing of the recording | ayer and the subsequent
recrystallizing of the recording |ayer are obtained by applying the

radi ati on beam (5) to the recording Iayé? (3).6. Anmethod as clained in
claim5, wherein the initial step conprises the witing of data and the
subsequent erasing of said data. 7. A nethod as clainmed in clainms 1 or 5,
wher ei n téhe initialA méthpd asooigimied dsclanlk; verease therintadtapeonrisek thewhtog as
claimed in.claiml or 5, erein.the initial step conprises a pul sed erase
procedureoqrdg‘faa mﬂ“@tsﬁéﬁq‘é?\{%aé]inﬁﬂasﬁl d89-2ins 1 or 5, wherein the initial
step is perforned during the manufacturing process of the optical recording
medium 10. A nethod as clainmed in claim1 or 5 wherein, in the initial
step, thel-at | east Agasthod assgiemsa in ¢laigs droroh whespdhginitipl stgh epmpEsey LY ned
during tk@a&?ﬂbﬁe@lﬁ&.mi ng process of the optical recording nedium and the
subsequent recrystallizing of the recording |ayer is obtained during use of
the optical recording nedium 11. An optical recording apparatus for
witing igformation g e Iy . : . i.cal . i ng nmedi um
(1) by rrege]ins of a %a‘ﬂ‘?‘%?‘} {l)sn&%éng%q}?g%l,ﬁy%ﬁ %ﬁ’)hreg%%?lg iuﬁgall Sge%ecro {nﬁgg%%l eto
change begiuMedrrasprecaiupnous and a crystalline state, the apparatus
conprising a radiation source (4) for emtting the radiati on beam (5)

havi n]d) a controllable value of a wite power |evel (Pw) for recording
informatign on the A getiodialglaiRsd iHRlairds ToNs, vllerdiint idifia))stdpds perésaedi ng a
series of test patterns in a test area of the recording | ayer, each test
patt er n bBirng thegpguipstirigg Procssorirtheentisel roeardiae iedlle write power |evel, a
read unit (90) for reading the patterns and form ng correspondi ng read
signal portions, and first neans (10, 101, 102) for deriving a value of a
read paralfet er from erthedasglinddgnglaim dror Sowherpid, iodhe iniigl siep.dlr atdeash val ue

(Popt 1>5 Ofpaitrttl"}g ar\rll\gr-bﬁiging B¥ile r!ec%\f(?llag Rl?grelg oﬁ)tgingg' ﬁur\(r?é e ﬁaa&ﬁfa&ﬂh&g }gr%@z%s BAfhaEL v,
optical recording medium, and the subsequent recrystallizing of the recording layer is

obtained during use of the optical recording medium.

11. An optical recording apparatus for writing information on a recording layer (3)
20  ofan optical recording medium (1) by means of a radiation beam (5), which recording layer
is able to change‘between an amorphous and a crystalline state, the apparatus comprising
a radiation source (4) for emitting the radiation beam (5) having a controllable
value of a write power level (Py,) for recording information on the recording medium,
a control unit (12) for recording a series of test patterns in a test area of the
25  recording layer, each test 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, and |
* first means (10, 101, 102) for deriving a value of a read parameter from each
30  read signal portion and setting an optimum value (Poy) of the write power level based on the
values of this read parameter,
characterized in that the apparatus comprises second means (12) for

performing at least one initial step (40) prior to the recording of the series of test patterns of



characterized in that the apparatus conprises second neans (12) for
performng at least one initial step (40) prior to the recording of the
seri es ofwbesdc/qasgiver ns of at | east partly anorphizi ng treTnBmOS/OE388p | ayer
and subsequently recrystallizing the recording |layer. 12. An apparatus as
claimed in claim11l, wherein the second neans are arranged for the witing
of data in order to at |east partly am)lli)hi zing the recording |ayer, and

are furt rr , ' ' i
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cl ai med ilayeel ai m 12, wherein the data is randomdata. 14. An optical
recordi ng medium (1) conprising a recording |ayer (3), which recording

| ayer is able to change between an anorphous and a crystalline state, for
r eg_or di ngzibnf or ma; A@nppitatus ﬁs&gziiﬁb&l lﬂﬁcliiﬁf:l I, &hereth the sdcayé mebhis areargmga%?d ad

radi ati on beam (5), the recording |layer conprising a test area and an
area Gontfay the W@é &of AR in eriertrat IFash ParHy ememhizingdhe reeppding Y siga9ric es s

wher eby iRl FBLILRA SARLRGuERG UHABRY 91 Bl il oF RER HhaGuiRE Ry stiing ont 1 ol

i nformation conprising values of recording paraneters for the recording
process, thhmradmgrayeed in that at |least a part of the recording |ayer has
an anor phous state. 15. An optical recording nmedium (1) conprising a
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20 15. An optical recording medium (1) comprising a recording layer (3), which
recording layer is able to change between an amorphous and a crystalline state, for recording
information by irradiating the recording layer by means of a radiation beam (5), the recording
layer comprising a test area (32) and an area containing control information indicative of a
recording process whereby information can be recorded on said recording medium, the

25  control information comprising values of recording parameters for the recording process,

characterized in that at least a part of the recording layer has an crystalline
state, and in that this at least a part of the recording layer in the crystalline state was obtained

by amorphizing and subsequently recrystallizing the at least a part of the recording layer.

30 16. An optical recording medium as claimed in claim 14 or 15, wherein the at least

a part of the recording layer is located in the test area of the recording medium.



