Met hod of optimzing the wite power for recording marks in an information
| ayer of a record carrier and recordi ng device using such an optim zi ng
met hod Thwoi2nacamnséson rel ates to a nethod of optim zi ng rhe/mszoosespener of a
radi ati on beam for recording marks in an information |ayer of a record
carrier by irradiating the information ljayer by the radiation beam said
information | ayer having a phase that is reversibly changeabl e between a
first phagehanst ptisetantic phaspgoweFter recording marksas pe oifainayion yat e reeprduch a
met hod of recording. marks in.a record ca,rrierth ving a phase that is
reversi blci‘/rr’@hﬁhjgré%f’gih@gﬂ%‘flﬁ%‘ésﬁlgasuﬁl?%?@}m‘ﬁwgé%eléo d an anor phous phase. The
present invention further relates to a recording device and a recording
met hod using such an optim zing method. When a so-called IT wite strategy
is used for recording marks in the information |ayer of a record carrier,
said information |ayer containing, for exanple, phasechange recording
materials, an OPC (Opti mum Power Control) procedure is usually run to
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I ncreasing the recording speed when recordi ng on

' phase- clnjé?n e type discs
such as, révrsillyghaigeabl twm@@mhmﬁnéﬁﬁﬁm@@h%%ﬁ@?e- BFFHs and new
wite str. i i RN BREY mbthod Bfind fich @gluct i on of
t he so-céﬂeglgblgﬁm\}\lﬁ%dg{gsg?ég?éggridgs (Vf\g)quv\%?té% have been ingcor porated in the
Ul t r a- SpepdmiingMethbéndard and t he Hi gh- Speed DVD+RW st andard. OPC
procedures for conventional IT wite strategies for phase-change recording
derive the optimumwite power fromthe measured nodul ation vs. applied
writeopower curve. Applying a simlar approach to the 2T wite strategies
when recordi ng on e faste

| east does not proviiiB a@-ﬁ@%@@lﬁ%&ﬁ@%@%@%}sgl%%%{o;r,zriflscg{ llﬂs Ig%;k.s Hﬁﬁgl Pnla?n( (r)reagf)n
for this jhfrhh@n L@ 0La tedofdTatieraald iihaiticanajee cumeininghfr memse, ptase-
nodul ati on and the recordi ng perfaormanc expressed by the jitter ofthe
written rrdpRgsrecoading gatskialsy pedPE &QPWIW%?’P%T Sy )elsz%%‘.urefﬁ Hé‘,ah?( i o
procedur &g iR &Mnﬁ‘gﬂite powers by measuring the modulation change of written test
15  marks with the write power applied during writing of these test marks. The OPC procedure is
generally performed in the specially reserved PCA (Power Calibration Area) of a disc. An
optimum write power is derived from a resulting curve of measured modulation versus
applied write power. If required, disk-related information stored on the disc itself, for
example in the ATIP, may be used in deriving the optimum write power.
20 Increasing the recording speed when recording on phase-change type discs
such as, for example, CD-RW and DVD+RW requires faster materials and new write
strategies. An important recent development is the introduction of the so-called 2T write
strategies (WS) which have been incorporated in the Ultra-Speed CD-RW standard and the
High-Speed DVD+RW standard. OPC procedures for conventional 1T write strategies for
25  phase-change recording derive the optimum write power from the measured modulation vs.
applied write power curve. Applying a similar approach to the 2T write strategies when
recording on the faster phase-change materials is not possible (or at least does not provide a
robust and satisfactory solution). The main reason for this is that there is no direct relation

between the measured modulation and the recording performance (expressed by the jitter of



wite strategy paraneters for 2T wite strategies, such as the wite
powers, have to be redesigned as well. It is an object of the present

i nvent i orwoaogwmwsisde a nmet hod of optim zing the wite peaenBioosoF2eeor di ng
marks in an information |ayer of a record carrier, in particular when
applying an nT wite strategy, n being an integer greater than 1,
preferably for a 2T wite strategy. It is a further object to provide a
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recor di ngefidigdnsd hdwelh i nformation | ayer of a record, said information |ayer
havi ng a phase that is reversibly changeabl e between a first phase and a
second phase, wherein said nethod conprises the steps of: - recording a
patterqn of test marks at |east conprising short marks having a
predeterm ned short nominal runlength onto the record carrier by agplying
at |east three diffltds emebipgtiof theppossentsnvariion tor pravjde meethed |0 ABfiAEINgTths 5 d
short mar r : e ' ' I ; i fferent
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Accordi ng t.o an enhodi t . claimed. in claim?2. the optinum w it ower
e buna B ATRRE" 40 P dutish opet R BiT s et g R Ao dickdo e
runl enot hre@drdingnthrisi@fh infeinkedioh Say2€6fa re@drd @hrrieeast substantially zero. A
correspondi ng device is defined in claim110. The ob£ect is furt %r achi eved
by providing a recdhaPhigetidethéryed acordrgiod %@ﬁﬁﬁFﬁg1F€Bﬁ¥§éﬁ?£ﬂg°user dat a
in an infopnalih ot \ANE boRér Br FBGAIS AKY nth itrhitloadiyl bNdrdehd, danf or mat i on
layer with a radi ation beam said information |ayer having a phase that is
rever si bl ipfasmatiepelayirdiapiag aebise shat i reverphlyshanggabla befweerme fifsh plase aeda d

recordian&EﬁQﬁQmFQﬂgﬁhﬁ%ﬂﬁ%%ﬂg%é Ee?&és@?é&@jZing the wite power for

recordi ng sal d nmar ks by of optimzing the wite power to obtain an
opti mfm wite powergcortiap a pattern of test marks at least comprising short marks having a

predetermined short nominal runlength onto the record carrier by applying at least three
different write powers,
- measuring the runlengths of said short marks recorded through the application
the at least three different write powers,

20 - determining an optimum write power based on the deviations of the measured
runlengths from the nominal runlength of said short marks.

According to an embodiment as claimed in claim 2, the optimum write power
is found when the deviation between a measured runlength and the nominal runlength of said
short mérks is zero, or at least substantially zero.

25 A corresponding device is defined in claim 10.

The object is further achieved by providing a recording method for recording
marks representing user data in an information layer of a record carrier by irradiating the
information layer with a radiation beam, said information layer having a phase that is
reversibly changeable between a first phase and a second phase, said recording method

30  comprising the steps of:
- optimizing the write power for recording said marks by a method of
optimizing the write power to obtain an optimum write power, and

- recording said marks by applying said optimum write power.



recording said marks by applying said opti numwite power. Correspondi ng
recordi ng devices are defined in clainms 11, 12, and 13. Preferred

enbodi menwe 2066/w8@0i nventi on are defined in the dependerCTaBziosss22dhe
invention is based on the idea to |l ook for an underlying inportant
paranmeter indicative of the recording pefformance in order to optimze the
wite strategy. It has been found that this paraneter is the resulting mark
| engt h of the shor Cofraspoading cseodieih dmmcbshaerdeﬁmnddnchhné B, 12pmdflér abl y of the
short est k | ength. Since t t he short (or the
shortest)lgﬁ‘lﬁFrmg ’i’i‘EntFBﬁ%‘ ANVFRHRATg, effnr? lrt‘ ?‘Hﬁ’?‘fﬁﬁ M¥ode (e.g. NRZI
code) in optical r%@i@bﬂ%mgbmﬂbﬁtﬁalmtbmﬁfomrumlmgﬁlhporraat|o of 3T

mar ks i s higher than 309, and _since the shortest nmarks_ are the It
di ffi cul tPafRIRGY ingjcaiive @ﬁfherﬁ%%ing PHOTBEREN RRek o optimizedhe Wagstrategy. It

sati stactiptipkah fBRgh ﬁﬂhtttﬂlsz)'zlfa e?e'r ‘f':ﬂ:hé Yesh1BWE nfafit I%ﬁgthfof tHa/hSAHA Fécofdidlon ar e

recorded satisfactoril h sufficiently lowjitter. According to a
pr ef er r edtherrsoudi qamw,,prsﬂambbfeﬁtthm@pﬁ@t hléﬂquﬂgnarhéergﬁb Sines therraiig @ﬁb@ phoat | owed

by the ap L on ﬁﬁ% or CD and

EFM+ useo(p1E B%fgar eks?tgé%r ﬁ#eogtﬂ?eﬁgtraLa{ananggﬁg & engt sII of said

shortest ¢ zil rmcﬁﬁ srauitrbihue. gdfoa@ﬂ) Riveitle famto aféffenarkanis ml_:ghemelmm%hum wite
F peis g Bigh

power. For exa

modul at i ARdSECH eslhglftc%%-ma a{enth? mtopltéio ff{(jﬁ]ﬁ ﬁ g? g 8158 ghlve\ecﬁg?r%%ar Lok M

measuied REdr8sd Ja8sREeHNGna RethSEEidnely ldil’e}lﬂérﬁf fhic RBortelEmaRE hrdueoovdedt e power .
The difference between the neasured runlength and the nom nal runl ength of

sai d 3T nafifactpmly gadwithsuffigieanilg {gvafitistor thi's deternination. In a further

preferred embodi menf..o kil tb Q?&ef%d@b%ﬁﬁnén?%ﬁé%ﬁmﬂk& Raifi @1@ sHbddser ent
wite power val ues aroun efault optimumwite power val ue. Said default

opt i mum wmileegthellewed /byt e appliedmagiutatian osthod ésush g, Jorgixamplsy EEMaspd for
pr evi ous EBRas! EFRAL S8 ?orwﬂmgm gecgidea gg@gﬂn&ﬁg AN ml%n%ﬂ%s @sgﬁrsﬁ@ﬁasvel y
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enbodi ment the nmethod of optimzing the wite power furth conpr| ses t he
steps of: optimum write power. TheP difference l?etween the measuPed runlenguh ande tlile 1

runlength of said 3T marks is used in particular for this determination.

20 In a further preferred embodiment, the test marks are recorded with three
different write power values around a default optimum write power value. Said default
optimum write power value is obtained on the basis of, for example, previous experiments on
a number of record carriers, or is alternatively set to the optimum write power determined in
a previous recording action or OPC procedure.

25 The method of optimizing the write power may be used before each new
recording action to find the optimum write power. Alternatively, however, the method is
applied continuously or at regular intervals during each recording action (often referred to as
“walking OPC”). In this embodiment the method of optimizing the write power further
comprises the steps of:

30 - recording marks including short marks onto the record carrier by applying a
previously determined optimum write power,

- measuring the runlengths of said short marks recorded by applying the

previously determined optimum write power,



- recording marks including short marks onto the record carrier by applying
a previously determ ned opti numwite power, neasuring the runl engths of
sai d shorwormoskmseecor ded by appl yi ng the previously detrermresozzpéz mum
wite power,adjusting the optimumwite power on the basis of the deviation
between the neasured runlength and the npm nal runlength of said short
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It is noted that the jitter of the recorded marks may not always be at its very
minimum when the deviation between a measured runlength and the nominal runlength of the
short marks is zero. In an alternative method of optimizing the write power according to the
invention, the jitter itself (in particular the land jitter) is minimized. Now the method of

20  optimizing the write power comprises the step of determining an optimum write power on the

basis of the deviations of the measured runlengths from the nominal runlength of the short

marks, such that the jitter is minimal.

25 ' The invention will now be explained in more detail with reference to the
accompanying drawings, in which
Fig. 1 shows curves of the write power plotted against the modulation for
different parameters settings of a 2T write strategy,
Fig. 2 shows curves of the write power plotted against the jitter of 3T marks
30 for different 2T write strategies,
Fig. 3 shows curves of the difference (A3TRL) between a measured 3T
runlength and a nominal 3T runlength plotted against the 3T land jitter for different write
strategies,

Fig. 4 is a flowchart illustrating a method according to the invention,



Fig. 2 shows curves of the wite power plotted against the jitter of 3T
marks for different 2T wite strategies, Fig. 3 shows curves of the

di f f er encwo(DB®TiIRRg90bet ween a neasured 3T runl ength and a&cmaRo0sbh523@
runlength plotted against the 3T land jitter for different wite
strategies, Fig. 4 is a flowhart illustgyating a method according to the
invention,Fig. 5 shows curves of the difference (D3TRL) between neasured 3T
runl engt hs and nonfiab solvs dunles o theslifiraice €43 ERIE) esveen hecasmied 8T power f or

different wite strategies, and _Figqg. sho curves of .t nmodul ati on
plotted yBPHEhs addogfH g?éﬁ?@lg(ﬂﬁs‘g‘?—&a? aﬁ@?%@%‘”ﬁ@é’gﬁﬁ%@rgﬁfeﬁn Iwélﬁegt hs and
nom nal Jfafcpiebangths for different wite strategies . Fig. 1 shows the

curves of the nmodul ation versus the wjite power for four para ttings
(nunbered 1 to 4) Bfg-éS@WS\/ﬁuF‘teé0§Eh¢é’@‘é‘g‘?“(’%§°ﬁ%ﬁ%‘%ﬁ‘f’Idﬁer?lﬁ'g?mati ong
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detail's paraneters since the four fferent paraneters settings
give exactly the sanme nodul ation. However, for a certain wite power the
resulting jitter of the 3T marks (especially the land jitter) varies
considerably as a function of the applied wite strategy (see Fig. 2). For
exanpl e, at 42m\ Wig. I ehsty tat egivesofZhaunddBatifinversas thervdite powerfoofou8ns,

whereas wite strategjes 1 and resyult .in.ala jitter of 33ns. .. ..
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consi ger abbyydi {h@1o8dF theQvrite pSREMtlappeaiihot tadipei I/ thE dbtailiofthdr WS s not ed
that the attainable bottomfjfl tter (1.e. the lowest jitter va F of a curve)
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and thus at different nmodul atTon val Anot her probl em which is apparent
from Fi g.(cgetinlly thetlartdjsteuravies efmsidbrablyias adinctign of the applicdevige weategydsee
asynmetri
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similar for all write strategies. However, this bottom jitter is, for different write strategies,
achieved for different write power values and thus at different modulation values.
20 Another problem, which is apparent from Fig. 2 is that the curve of the jitter
vs. the write power is asymmetrical, with a steep increase on the low-power side and a
shallow increase on the high-power side. Generally, such an asymmetrical curve is not ideal
for optimizing the write strategy parameters; a symmetrically shaped parabolic curve would
be preferred.
25 A third problem for 2T write strategies is that the number of WS parameters
may be large, and the parameter settings are critical at a given write power. Some of the
parameters, especially those related to the shorter marks such as 3T marks, have to be defined
with a high timing resolution (for example a timing resolution of up to 1/16T). The resulting
jitter, especially the land jitter, may be very sensitive to these parameters, as is apparent from
30  Fig. 2. The solution to the problem of write strategy parameter, and especially write power,
optimization described above is to look for an underlying important parameter indicative of
the recording performance. This parameter is the length of the recorded 3T mark or, more
generally, the length of the shortest mark allowed by the applied modulation method, or at

least of the short marks. It appears that the jitter (which is the most important parameter



paranmeters, especially those related to the shorter marks such as 3T narks,
have to be defined with a high timng resolution (for exanple a timng
resol uti omoaboampsdso 1/ 16T). The resulting jitter, especipalrhp2obeskzéend
jitter, may be very sensitive to these paraneters, as is apparent from Fig.
2. The solution to the problemof wite gtrategy paranmeter, and especially
wite power, optim zation described above is to | ook for an underlyin
i nport antmcﬂaaertmf éfe recvddiagpérfemeficet hbw gearicpmipmed it bighewtee thellangh pér anet er
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poweryo Orws%ﬁn@@dierb@&drﬂes@fralght%rw&m@rmt@rme rel@ion Besvesi ﬂﬁsghaﬂd)_,ﬁtwar d V\/nen
using the relation between the 3T |land jitter and the 3T mark | engt It is
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changes. -B%f &l g@g Th&refo?e li’tqg nét‘%&}ﬂlfe@@o thsfaen@b BRGittkig ik bptirhizht®n I N this
opti mzat| on process ough this pit jitter may be con5| dered al so). By

measur i ngproctwse@ltb@lghttbls @ﬁelﬁelamahbfr eagidergdrisok t he t hree paraneters of a
parabolic curve. %Héa'snﬂ'ﬁgocfue BEtSQﬁF @In?aﬁ%ah& db é;ﬁrée %fa%?éiligf:&’ of the

par abol i ¢ curve. res arabol a curve rea enabl es the opti mum
Wi tEISDOWab()ﬁOClhI&e Meeduﬁmgofmepdmtsgmﬁambmvh@lm awguracyl @thg parabeliy chiye. a set

o 2T, Lhe i BB S5y SulS S M PR R B, L0, o
strat egi 68cdr@iab markshaingialTow qitted) Gértacsat dff 2T @flte\/m’awgy f)ﬁamatem torbe deriviedTRL, and
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jitt e2r0 ( t-hgr-efotrehfeor ggfrﬁl?arrnrécloicfegg)r nllasrk ?erngtlfln g}egera?llnys, the-ll-)rgtetgr?lfj Rtrere 18 féund to be
equal to zero for a A3TRL. For the different 2T WS parameter settings in Fig.3, however, the
A3TRL corresponding to the lowest jitter (i.e. the bottom jitter) is around 0.5ns. Therefore, it
is possible to optimize for a certain target A3TRL value close to, but not exactly equal to,
zero (in this case 0.5ns).
25 Based on the observations above, an example of a possible OPC method
according to the invention for determining the optimum write power for a given 2T write
strategy by measuring of A3TRL will be discussed below, with reference to a flowchart
shown in Fig. 4. In a first step S1, a drive writes random test marks on three tracks of the
record carrier (for example in a specially reserved Power Calibration Area) using three
30 different write power values around a default write power value, while using a default
parameter setting for the remaining parameters of the write strategy. The default write power
value may be obtained from a previous optimization process or from a number of

experiments using the same type of record carrier. Said random test marks include at least a



is possible to optimze for a certain target D3TRL val ue close to, but not
exactly equal to, zero (in this case 0.5ns). Based on the observations
above, arwexasmplogssof a possible OPC nethod accordi ng toPCiaBoos/es2eénn for
determining the optimumwite power for a given 2T wite strategy by
nmeasuring of D3TRL will be discussed belhbow, with reference to a flowchart
shown in Fig. 4. In a first step SI, a drive wites randomtest marks on

three traghdet tdwdofteg aNlsvannirke (fof éxamprcanmbiks for recosdpblel alrbwyritelds €lved
Power Calibration Area) using three different wite power values around a
defaul t Wed PYIhReFecoW @BIChi | e using a default paraneter setting for the

remai ni ng paramet eSLﬁJs&fueﬁﬂlBe(s’t@b'gZ? 164 fudleB 8 of e waekauldrtewrhdrs power val ue
may be obtained froma previous optimzation process or froma Funber of

exper i memaessured fog e@%@fmepﬂf@fw W RAWETE 4intioBzlly, %ﬁ.repu}%d’a%u SRS ar ks
I ncl ude %?silc?%l&}axg%%&rma‘?ﬂs ﬁab?slﬁ?erdtaﬁ%ﬁe ikeprd marks (for exanple 3T

mar ks “for "recor e or rewit e CD and DVD type record carriers).
Subsequent | y (st e pF188) the tifferanoe ASHRE Metwfeers ticdnaasired amlengds pedthe mmv@h S

measured f of .the thre iffe nt, t he
resul ti nﬁm Sialﬁlns%m’g tgﬁflﬁeie\fﬂ flgﬁi?%ah e%%rag&“isll?\éer(g%r#e‘gg% ﬁeat t he
tsﬁn”e ti mi/erlsEs{ le‘R]bQ; driialtefn]fnﬁfee,ruses ﬁl’éﬂﬂhn bat ﬂle(eptldnlaﬂzy litths uroddlations|veargt hs and

e nom nal run]ength of said sho rks mar. k
par abol | EEEHTRINGHEPt Fre 2 T éc%ﬁgﬁgm ‘Bé’f‘éﬁﬁﬂlt’?ndse %%’W#rﬁgnas s %‘l"ilgl shown
in Fi1g. e GPThORA drvel dan bB8sdiA vh @%tidﬂ&ﬁstéie%?to@fbﬁﬂfr@dhdse ASTRD v@ies,a
further curve of D3TRL versus nodul ation is determ ned, as _shown in Fig. 6.

The | at t @nd dws weplisitly Hesausie nowemnwhish reshiam asuficient iy shymodylaiioneiibfos e
D3TRL val, %?deﬁiql[ﬂ%ksf]ggﬁ Rl I oot aRP St | SURANRES, ot ABibES vl N 2
; i { o

sufficien atron o e recorded marks (as specified in the
rel evant oﬁ“tl&mziate Py werNeres niwtmmblﬂqtl,on@f themecaudtidtmasks asghewn weligs 1 edadewr i t e

power ver t e.no tion o t he 1 can be
obt ai n_ed e&?@‘?ju? g%ﬁgftg?%%gof%%gg p%%%%ﬁ%@t%s? \r{\ge}lg @néﬁ g a
suf f 1161 enhddnldliogh nodul ation. In the next step S4, the optinmum vvr| te power

{he der i ved par abor G BeRoEPSF BREPPRRSTOREr Verere i R geodfomn 1
Fig. 5 TRerMid h@@ﬁYﬁﬁurh SrHSpIWEGs bdsmdd the Aefivddafacibblic Gty 6f thavivrieh | s
expected to resu he optinmum D3TRL. . The optinmum D3TRL .itself is

power versus ASTRL as shown in Fig. 5. The write power is derived from t is para% Lc

curve, which is expected to result in the optimum A3TRL. The optimum A3TRL itself is

20  either set to 0 ns, or to a value previously determined as the A3TRL for which the jitter is
expected to be minimal, for example based on the parabolic curve of A3TRL versus (land)
jitter as shown in Fig. 3, which illustrates that the jitter is lowest for A3TRL ~ 0.5ns. The
write power thus determined is then used as the optimum write power for the optimum
parameter setting of the given 2T write strategy.

25 This optimum write power is now used in step S5 to write data. When
subsequently a “walking OPC” procedure is applied, the runlengths of at least the shortest
marks in the written data are measured again in step S6. The A3TRL can then again be
determined for the measured runlengths, and the new A3TRL can then again be compared
with the optimum A3TRL so as to adjust, if necessary, the optimum write power in step S7.

30  Fluctuations of stack thickness and material composition in the record carrier or drive or
temperature variations may cause changes in the optimum write power for different areas of a
disc. It is thus possible to adjust the write power for such fluctuations and variations during
the process of writing data in that such a “walking OPC” procedure is carried out. After

normal data (i.e. data not specifically intended for the OPC procedures) have been written on



either set to O ns, or to a value previously determ ned as the D3TRL for
which the jitter is expected to be mninmal, for exanple based on the

par abol i cwouna®08d90D3TRL versus (land) jitter as shown POTHBZO5/85226%hi ch
illustrates that the jitter is |owest for D3TRL ~ 0.5ns. The wite power
thus deternmned is then used as the optignumwite power for the optinmm
paraneter setting of the given 2T wite strategy. This optimumwite power
i S Now usefkci the FiePmSBsuted W ATFRId@bApardhie Withubsegisam vylue ahdadjkstntheOPC'
procedure is applied, the runlengths of at |east the shortest nmarks in the
witten JEEAPAYE- neasured again in step S6. The D3TRL can then again be
determ ned for thenRRAsdbELbEHRhERAENSsinAOAriting st8e PorDATRg 16 Pattdi@vragai n be
compared with the optimum D3TRL so as to adjust, If necessary, the optinmm
Wite powep s¢parase wptiggsters| fowiiting §pignasks mapbkuseh fendhe o vampenhgned: i al
conpogi t1:0f|3q M%? &G B £8HakE {enhs Sid ﬂﬂ? g&ﬂioﬁ BisAfccBt ¥@hé at 1 ons nmay
cause changes I n e opt I mum write” power different areas of a disc. It
i s thus passldibe of the actordst niales iwsiep 82p Bwdirermore, the dhvehtior ismat lwited 9Rd

variations.during the prqcess Wt da I..N i ng OPC
procedur &8 Stéaé?grq‘fsegmdgﬁy. eﬁ?@%&%ﬂ@ﬁﬁﬁ poga&ty AL .S&%‘g%ya%ﬁ%[% g%géec{:)t?#ei%cal ly

I nt ended drguertiiif 10RE iVAREESE 1818 Jimhted ® dg partionlat type obreaordicsaier, bhemely by e
nmeasures the D3TRL, conpares it with éhe opti mum val ue, ?ﬁ]d Q&é}usﬁjthe
write powgplied tp aBntsgerdale ohPErhape &f PRIV CHTSh MY RrY _n&_ &b “for

Wi ti189 ttg;%on@Jo}@éa?ﬁerpForts%ewgbﬁkgowcbﬁieﬂgthékﬁ&&sf Alowdl intdrigndyelsd  mar ks
may be used for the above-nentioned conbi ned neasurenment of the mark

| engt hs awti3T marksoptti fonenampice 38 umaskee At is e qappionbiRiIeserdsATSES {efW88or ded
marks in Sogs?@e Ruse aﬁ%&%@&%‘i‘?&% lyttﬂgrl*nﬂ:\[l LI QR shdrtdPnalisMbt@o iR 2T wite
strat egi &5 > hut nay be generalf1 applied to any nT wite strategy, n being
an i nt egennlgngkst efotgenmaiks Théchi aau éenibe takies imo acdoimt foedetermining thsar t i cul ar

type of record carrier, _but may be a i rewritabl e
type of r°é’§6’ﬂl81 Wille POgpr- th?ﬁmgge’ g%tyon%%!he %@ﬂ?a?%sﬁﬂébﬁieg%{ei’d%? Lﬂrg%glrgr d carrier.
For si@ne sbieRBaiQbéngeLsDatt SRimaiker The fdternsifosst matks aidsotheniberadapednay be not 3T
mar ks, but, for exanple, 2T marks, as is the case for BD record carriers.
It is furdHEfingssible to use and neasure not only the runlength of the
shortest marks, but also the runlengths of |onger marks which can then be
taken into account for determ ning the optinumwite power. For exanple,
not only the 3T marks may be used, but also the sonmewhat |onger 4T and 5T
mar ks. The pattern of test marks nust then be adapted




accordingly. CLAIMS: 1. Method of optimzing the wite power for recording
marks in an information |ayer of a record carrier by irradiating the

i nf or mat iwo 2b@ym@seoni t h a radi ati on beam said infornati ®1TIIR3OF/032262 Ng a
phase that is reversibly changeabl e between a first phase and a second
phase, conprising the steps of: - recording (SI) a pattern of test marks at
| east conprising short marks having a predeterm ned short nom nal runlength
onto theoregmrsd carrier by applying at least three different wite powers,
measuring (S2) the runlengths of said short nmarks recorded through the
application of the at least three different wite powers, - determ ning
(S4) an optimumwite power on the basis of the deviations of the neasured
runl engths fromthe nom nal runlength of said short marks. 2. Method as
claimed in claiml1l, wherein the optinumwite power is determ ned on the
basis of the deviations of the measured runlengths fromthe nom nal

runl ength of sai d ®B@bE oNtisizing lﬂiﬂwﬁlﬂ@épbwblhbr daicbn‘ddirgenarks bmnviaﬁ)nnaiqmeasur ed

runl engt h and the nom nal | engt sai d.short subst ntially
zero. 3. layex efgregard 61‘@?%6@‘1‘31&3?%?%1 orgHOR YT FHR 36?)[]; e@\?’l % é‘ﬁpower is

det erm ”%ﬁf ﬁﬁhtfop?ar?}e ngJ pHaBethdeN ket ittt Hmﬁéeﬁraefﬁstrphaéeedﬁgfahs from
t he nonlna run th of” said short marks, such that the jitter of said
short naﬁk@ndShﬂﬁnmnmhmngﬂwWBWH@ﬁ as claimed inclaiml, 2 or 3, wherein,

in sai.d step of re r S

havi ng the shortes érgnfggsgtal%h ]li?l dh%{ %ﬁghtgg%%%ﬁﬁ&%gdﬁlﬁgﬁ%?%%ﬁ are
recor ded ,pralﬁtérmhed dliont rtonenal mnlenett trgo tfe rsenird catiortyeapplying ddeagithregeasur ed
and used %¥ determining the optinumwite power.5. Method as clained in
clai m 1, WS GRYEPn, in said step of recording a pattern of test marks
(Sl), the test marjsasafif (20 Gfedeslendihd dfahidahort emsks redorded thiiohigtethent write

powers around a default o tlraprpwrlte power are applied. 6. Method as
cl a| med |a1qp]¢gagp1hpfj_the ot lggst pree fferent write powers,

10 - determining (S4) an optimum write power on the basis of the deviations of the

measured runlengths from the nominal runlength of said short marks.

2. Method as claimed in claim 1,
wherein the optimum write power is determined on the basis of the deviations of the
15 measured runlengths from the nominal runlength of said short marks, such that the difference

between a measured runlength and the nominal runlength of said short marks is substantially

ZEer0.

3. Method as claimed in claim 1,
20  wherein the optimum write power is determined on the basis of the deviations of the

measured runlengths from the nominal runlength of said short marks, such that the jitter of

said short marks is minimal.

4, Method as claimed in claim 1, 2 or 3,
25  wherein, in said step of recording a pattern of test marks (S1), shortest marks having the
shortest runlength allowed by an applied modulation method are recorded, and wherein the

runlengths of said shortest marks are measured and used for determining the optimum write

power.



further conprising the steps of: recording (S5) marks including short marks
onto the record carrier by applying the determ ned opti mumwite power,
measur i ngw036)e/tb@or unl engt hs of said short nmarks thus rPreraBmesioizgéareans of
the determ ned optinmumwite power, adjusting (S7) the optinmumwite power
on the basis of the difference between {he neasured runl engths and the
nom nal runlength of said short marks. 7. Method as clained in claiml,
further cpnprisi ngMekdsik epanafin chiadu? ond, (S2) the nodul ations of said

recorded short marks recorded by neans of the eas} three differ.ent
wite powsheEeingp &g sigp Ofﬁyrﬁmét%@mt“ﬁéesgﬁlﬁ&? é@f)mﬁlhf ?eég '86\%@?%? r?ce%{ij in a
nmodul at i RatQf 1chf ek £Ei0k At wERGoweBirdimdtanRaulli PpEmabovEtepopeete psliained

t hreshol d nodul ation. 8. Recording nmethod for recording marks representing

user data in an information |ayer of a record carrier by irradiating the

i nformation |ayer widihddskRthal hehiRGamy 5ai d information |ayer having a
phase that is reversibly changeabl e bétween a first phase and a second

phase, C(ﬁunhérsbmgrmihgthstswpmf)f: - optimzing the wite power for recording
said marks by a met hgrgltj{%s(lsgil%a%g gnc'lurglincgljs?llormn%’rkszdnt&{he‘?‘ec%fﬁ &?nér%y%ﬁ%l?gl%bgn

i
optimumvirite powefs® ording salcd narKs representing use
appl yi ng thaidée@ptddopimuni wetepower,. 9. Recording nmethod for recordi ng marks

representing user data jn information | ayer of recor arrier hy
irradi atimng the i nW?W%&ﬁg}It‘%@‘é‘F{eﬂﬁ"&‘%O&a} %“logtni’aélﬁa%ﬂ‘é Org% Iinﬁ%n&o?rati on

I ayerldwavthgget%rgﬁ@{s@ﬁhﬁﬁ{wh&rrowégr si bly changeabl e between a first phase
and a second phase, conprising the steps of: optimzing th wrci[%e power for
recordi ng sai d mar R&ugipg(EYuhapptimen i P@V%&Péhehlﬁ’ﬁﬁ(%i%ésd‘ FERFRAMS Rl ai m

6 to adj Ut \Lhe, ARk Md G RANRE LAGHIRGE Widloligark@i d recording. 10.

Device for optimzing e wite power for recording marks in an information
| ayer of a record carrier by a nethod as clained in claiml1, 2 or 3,

conpri si ﬂp Method as claimed in claim 1,

15  further comprising the steps of:
- measuring (S2) the modulations of said recorded short marks recorded by
means of the at least three different write powers,
- checking (S3) whether the applied write powers result in a modulation of the
recorded short marks that lies above a predetermined threshold modulation.

20
8. Recording method for recording marks representing user data in an
information layer of a record carrier by irradiating the information layer with a radiation
beam, said information layer having a phase that is reversibly changeable between a first
phase and a second phase, comprising the steps of:

25 - optimizing the write power for recording said marks by a method as claimed in
claim 1, 2, or 3 so as to obtain an optimum write power, and

- recording said marks representing user data by applying said optimum write

power.

30 9. Recording method for recording marks representing user data in an
information layer of a record carrier by irradiating the information layer with a radiation
beam, said information layer having a phase that is reversibly changeable between a first
phase and a second phase, comprising the steps of:

- optimizing the write power for recording said marks by regularly carrying out



recording neans for recording a pattern of test marks at |east conprising
short marks having a predeterm ned short nom nal runlength onto the record
carrier byoapmlopgésg at | east three different wite powePST/IRBASE2R6Y neans
for measuring the runlengths of said short marks recorded by the
application of the at least three diffefent wite powers, and determ ning
means for determning an optimumwite power on the basis of the deviations
of the maasdicebhsrcliihediptdismfa ondjusiethe opiimah writnpengtrbguddrlyshiridg s#idr t  mar ks.
11. Recording device for recording marks in an information |ayer of a
record caf©r€f&by irradiating the information layer with a radiation beam
conprising a device for optimzing the wite power for recording marks in

an information layer of a record carrier as_claingd in _claim10. 12.
Recor di ndOdevi ce aRevdraionBrfimiing by YHI?JRO“F{J@F H@P{%&%‘ﬁ?’iké i‘%@lnl]-n%%?tt‘?{’er
recordi nga}/gggf;fre_g% cﬁﬁﬁpfé]}dh HQtHEHragaain'iBal iHeiaff 1596 3, cBRpKSn@Nt 0 the record

carrier ying the determned optimumwite power, further nmeasuring

means for nmeasuri ngceiimgmugane fyréeordine Spaterseidest gl 1%%@%8&“5?@%%3 of
the deter mr?seda 2 \%;a'rpqgc[&e\t{\*’rﬁ%r}eg gﬁ%{g in?lhqgnlglg%}ff dhio e fé?&la%aﬁf& b\‘}‘gérﬂé'%ihg ng the

opt i mum W on Sis 0 ration of the neasu
r unl engt héaasf thesn difi@emavritopdbwersinl engt h of sai d short marks. 13. Recording

device as clained in claim12 adapted for optim zi.ng.the w i for
recording said marRE*BY§ BGHIAPT ’?%%W%/ﬁ‘ﬁémgﬁigmﬁ Oﬁ%%?ﬂa@a%{% g?"ﬁ@é@?’?ﬁ claim
6 foror eqid AplivatReiod THelah Baltire® Bifferouivyitd foveROWEL .

- determining means for determining an optimum write power on the basis of

the deviations of the measured runlengths from the nominal runlength of said short marks.

11. Recording device for recording marks in an information layer of a record
15  carrier by irradiating the information layer with a radiation beam, comprising a device for
optimizing the write power for recording marks in an information layer of a record carrier as

claimed in claim 10.

12. Recording device as claimed in claim 11, further comprising

20 - further recording means for recording marks including short marks onto the
record carrier by applying the determined optimum write power,
- further measuring means for measuring the runlengths of said short marks
recorded by means of the determined optimum write power, and
- adjusting means for adjusting the optimum write power on the basis of the

25  deviation of the measured runlengths from the nominal runlength of said short marks.

13. Recording device as claimed in claim 12 adapted for optimizing the write
power for recording said marks by regularly carrying out a method as claimed in claim 6 for

regularly adjusting the optimum write power.



