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Apparatus and nethod for optim zed wite strategy

control The invention relates to an apparatus and a
woreihoas26e©r optim zing a wite strategy in a rRCDIRMOO50048

process for recording informatjion on an optical disc.

The invention relates in particular to optim zation of
Appentuseind idtkodMor bptindedWeite stsatedy doperolw i t e strat egy.

The optimal armount of |aser power needed for optica

medi a recordi ng depends inter alia on the specific

medi um on the recordi ng speed, and may even depend on

the location on the nedium It is crucial that the

correct power is supplied, since incorrect |aser power

settings may result in incorrect optical effects, such

as too small or too large effects. Since the data to

be recofge ﬁlvbﬁtléﬁfé[a?éQB%ﬁQpﬂéfaﬁlB End&hefidd 6f oﬂtﬁﬁi%ﬁlg a write

optical effects on the nedium this may result in
strategyciora wcmdmgquo@hsm g’orarécqrcﬂmg infbmatinniomran dpltlcaildlsceﬁhe invention

eneratl CD rlves and ext er at D
relals TR P Dol ot oe S op PRI lE el B he ke srategy.
data onTge Gptﬁhalrh@l%lﬁlﬂopﬁs&%%phéeﬁgd Y&ro\ptl@il%é(ﬁ@fe)éordmg
This may currently be done in the follow ng way. After

depegds amr jaoatthespecifoanedipmi enuthepesseding spredoand may evea depend on
the logeg nﬁﬂé #%831%1 gfpl% ﬁ{cl'lalﬁlbat? {}feﬁéé)?g@t}éoz(veerr §var J@?ﬁéﬁ %ﬁilce incorrect

laselslﬁiw@err%bttlhgsiﬁlhﬁ réstinfin xaitpdt®pa&d effedt®Ghch hdmo |sﬁ&11 otr It(ﬁﬁlhrge
i s read-back, and the asymetry is measur ed. \Whe

effeqts.sXincedhp dalp 4o borasarded & WP@H@F“&@W??IH@FE these ﬁ@tlcal Sffects on
the &ge tfacifnﬁg@suftlﬁ? n\%llr{:dt ?&:opcﬁirigf)fihﬁ inBAtaRH and if

s Foo INtiTe as y, the wite-power is
I ncr eas &dcurikint gerrmttimcCIbﬁn&BMD dmmtS| and mast mmfanan Bindrives the

f th I d I
sty e R o b ) B it P con g iery. T
may RftehilEle d&féQElt'&efoﬂﬂ%ﬁlg)CW@y Qﬁfeﬁﬁﬁbﬁfmiz%tl&i‘ [GBO dpfimum power

neasured (the asymetr | so only one parametér can

conti) ad:h@ tnaadr (adive onittes thossymmetiyris maslrwhyndem theyfoumdoptimal

sotd ¥, oot FERine e Pl BER: HoT Sl Shoh! Ehe bl by ol £ i Fack, and
the dsZﬁﬂm@@G@ HehsurdiD tWeH thie trisk ppdbiisit€ HaROVBighertigymlet) than the

optimal wite strategy can vary, due to variations
foundrpptiFiugk teeswriting payyeris rediicech @ndufi the iragkckasdea ittle asymmetry, the

wiith BBy B ind RO A oF N ARSI ol BUSY 501n B Hiver i

I near ve

calleiiwisiking G, beBause bhgHt byeciﬁﬁd stepls €positiing) Bahowrite power modified.
commer cial avail abl e appar at uses (t he wite strateg
i s fixeHeEApSE ARIYOPE PRISTIIST SHOUEstly Meeagired {1h¢ asygypetyy, also only

one hAAEmBHP kﬁﬁ@%gﬁdq%lm 122%0&{]%33@ )31? the Oﬁialt’lggs Ande

n apparat us opt|n1z
reqqmed: weifelpewersindi vt aned stadleﬁbmsh@l aienforthe vmer dlameter are taken into

accou}/lt (Nnt only tile required power, but also the optimal write strategy can vary, due to
variations in thickness of layers in the write-once stack (e.g. the dye, the mirror and the
dielectric layers) and due to a different linear velocity (not constant in CAV mode). This is
currently not taken into account in commercial available apparatuses (the write strategy is

fixed by the optimization routine at start-up).
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strategy scenari os may be accessed and thereby

enabl i ng dynam c adjustnents to the | aser power |evels
wW@eabo752p0l se edges. The ever-increasi ng demanBCT/B2006/050048

storage capacity and access speed necessitates the use

of accurate and responsive control mechani smns.

Ther ef olethe ppablished 3 Soapptieation200840130993f Dihethoy aod &6l apparatus for
.optical . apparatuses and inproved ways of _ensuring
0pt1@ﬁmmhlgap§p¢®awn¥eé&@¢eém¢gs digloseg: J§%1ﬁs definiag wremlsgé@%glc write

sy RS a8 SIS0 SRRl e e
power ]leeei.mki/mgplﬂsecmgss Preferably, the inventi on

aIIeV|a s or or nore of, the above or
other dTBa R bagadiE GimmnoottomEe Sargeisn At sepegRoed necessitates
the 3¢ ©f Eéﬂuﬁ% ¥nd fb@f)(ﬁlsiv% BhRI HERanisms ATHerdfote, BRREE hneddin the art
optical recordihg apparatus with optimzed wite
for igtpreved gptical mpparhtusasiand approved ways ohgnsiignggptimalaptical recording.
radi ati on source for emtting a radiati on beam so as
to record optical effects on a recordable nedium the
radi ati on beam being enmitted in accordance with a
wite strategy including one or nore wite paraneters,
_ a r eadheipresent inveptionisasks iorroyvide suehean igmrexedypsigal gpparatus

I
vt R0 PRl e B SR SV R
Prefeviabllythe 1ﬁmltlsﬁ abadateeor midigates eﬁé er:ineﬂ: dfrthenatsse @R dther

regions wth second widths, wherein transitions from
dlsa@‘f?@tqgﬁ@tnglbbortlﬁén&é‘%’@h’d‘a‘ﬂ%l ons are | abel ed | eadi ng

edges a r

First ragedsah) bbppid MR A BECARGE AOALS) forf apparatus
withaopéinsggel writtrssiatepgy womstulf the ap;ﬁarhmadmmgrlsangi/ or trailing

es are term.ned in the read sjgnal, and rein
- a ity Qs 16 GRS BHBHOR DRP 0 IV BCk SRR SHEes An o
recotd¥®lefhédiBmSihedhdifiYorl BealPbding &Rfftell tn Accoffed Rith@NFYite strategy
lggml m zation process taking the average transition
incl gomwmn@reazwg@mamems read signal may be a neasured

-2 gl BB e RGBT RO B AR Rt e oA
comfllisilig filiPséctions fHiffebte@ tiom filkerdgtind Wittt widths2 afdsbebad Sdtions
reﬂe@@%nal wherei n the nodul ati on represents the bi nary

drqm é@‘@ﬁﬂ regions W@ﬂmegknd wiflths, glhgreglktrmtmmmeﬁifst to the
secofiﬁ 9{3@ e lr’)abglg\ﬁ :le%dﬂl QSD%H gt?a nsﬁ’L %? ﬁ‘hﬁm 'th€ ]s&onﬁ ?Jgg(%nrsﬁg the first

SN ormat 1
regibrserd labbledlgzhﬂmgredgeh, ng, where i nforrmtl on is

wherein average transition shifts of leading and/or trailing edges are determined in the read

signal, and wherein at least one of the one or more write parameters in the write strategy is
optimized in a feed-forward optimization process taking the average transition shifts into
account.

The read signal may be a measured optical signal, such as a measured optical
signal from a write-once or rewritable CD-type disk, DVD-type disk, BD-type disk etc. The
read signal is a modulated signal wherein the modulation represents the binary data present
on the disk. On the disk information is stored in a pattern of optical effects, e.g. referred to as
marks. A typical encoding of the information is the runlength encoding, where information is

stored in optical effects and spaces between the optical effects, as wells as the lengths of the
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stored in optical effects and spaces between the
optical effects, as wells as the I engths of theoptical
we@tdoevtR6@nd t he spaces. The bit pattern on a BUCEKB20@5/050048
in the runlength encoding be pepresented by a timng
sequence of transition shifts between spaces and
opticideffeas amf the epaces. T bitgRtteti @inadisk hay i digauhBAgthfenésding be
and second sections corresponding to whether the_ |jght
represgated by adiping sequepee ofrteansition shifls %etweégism.s andheptical &fifects.
and sec i -d Iy .
a1 oo SeR R ER Yorifdel At ahd 840 GGl forRBplonding to
whether the-lghewhy reélectied Kromlfisst or eoand tegions.fTherfirstrendfsecaid regions may

.t he second regions are | abel ed | eadi edges .j hdexed
be idgpifiAGaY TraSEs ML ERREoAN OY HL 2 PRICS TR GVPOASE gt HEle-one type

disk! BROEHR1iAS Frobd MR FHrétit0 AR LR obon$ Se WA RAS edgs indexed by
the first regions are |labeled trailing edges indexed

the fixgt andescemslonmidthsr(alsé refetredrodis hengthse and transitians frpm the second

.phase- change. t ype .di sk, . l.eadi edges, ref.er to .
resi PP IR B P Bionb e iried sy FEE P Tp S Fat PEIE st e frt widehs
(lengtBS)l BC4 pMast-¥hirpe] isM) Gealdiritl ddoBPre @A 46 FrahdiGorRtRDA higdy

around. Optical effects are provided to an opti cal
reflagHwity regions 4o low fefleetiatyrragions anshirajbing edges theaatbesrwayrareund.

e s ORI R ay B SRRl PR L b aion
soursd A condancovigh b nefle Siyatepyn linpaierad thevaptical ffecRnied ®Fisien by means

this is referred to as a wite strategy., Typically, . .
of laggrepulses tithay pulseahgpsehprasterized by pmumbst, Ol WHigRIEMESErS, this is

o A LR e, ORI 4 s SR o
writ¢ pareinetersesuch as nommpatdsetoltarndasep poweer droandaofijisetting the laser power to

ductation, etc.. The wite strate depend upon the

a sps e pusring R S0VET b eENan Giagecioengt b of
the ef f eat vaRdsthdiayWhay GepRRd A& Bk Yedifeddp¥lifit Spiiial Effect, i.e. the
for witing a specific optical effect. Standard wite

lengtht ofethe gffeat anditheaxiiits patsmeteyo it 2 wiitep s (i myiting atshecific optical

resul ting lenath.of the .witten tical effect, j.e
eftefiSdpdard Aoyt M piy P lefilrdticofingto sfishuling lnath of the
wriﬂmio?tim effdct, IR MEStratefies foPeERAUREEA2an ks M3 istrateBies for writing 13-

perfectly honbgeneous, the systemis heating up etc.,
marks; efgay be i nportant, and sonetines even necessary, to

calibra Lo €20 | I ' t . .

and dur Pagb s bRk ey Yprhbgeboud 8 s KR up erc. i
mayrbedmpdaitcantdesdinetimek gvmh:iercmﬁrﬁ ysdatibRateher @tmﬂlz% thd1@rite

asy try is .measured_on the wite power n be
stratggraiters, and dUHDS EregRTSFIiNR T galR AR Opticd] regos edium.

However 1 N [t i .

of | eadllnn%éri}g%}gﬁe%ﬁl F%gﬁletgéé%r [ neﬁgqéégglggg Pg atf]é gmte
powercdndre adfiptogthenause bhlyrone paramet@ris messued Hosvedera by determining the

averggent?aen%ll%%%tsﬁi’tsn(;q"rlgadsnhgaar}ld?orll ":f‘ra\lliﬁlnigte%ggsaiglatﬂéelt'e%(rl %iggglya number of
optimization parameters is provided and consequently more than one write parameters may
be optimized in the write strategy. It is an advantage to be able to adapt more than one
parameter in the write strategy, since a more detailed and more complete optimization may
be performed. One may e.g. be able to do a 1-step optimization of a write strategy, or even of
all write strategies, e.g. the 12 to 19 strategies.

The optimization process may be a feed-forward optimization process which

on the basis of the average transition shifts optimize one or more write parameter. In case a
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be optimzed in the wite strategy. It is an advantage
to be able to adapt nore than one paraneter in the
WOR0607R66¢ at egy, sSince a nore detail ed and norBCT/IB2006/050048
conpl ete optim zation may be performed. One may e.g
be able to do a 1-step optim zation of a wite
writé parainey is difeadyy Optirized|the Writd garsrhétai B ghfistained Ghe bpiemikation
to 19 strategies. The optim zation process may. be a .
processdy this sifation dpthutheneans for deteamining whetherthe peaite parameter is
Opﬁﬁﬁdggy%taverage transition shifts optimze one or nore
Wite paraneter. In case awite paraneter is already
opt i m z&He ptekent imviehtompavemmenders it possible tcaoptanize b Iherording process

optim zation process in this situation,i hus the
on sfiigednics atandlt hisFongeiie o paciHes SHOVE 40 Gi-difeh a5 nytae range 30-
37 CHP'SirEB knvoR traf o SARE Riay bR WRNARIToP YR da@f RSk, This s an

possible to optim ze a recofding process on storage
advangage since cusendly nbealterrmtiva methaslexasts fon ontimnizingsthe beppediB@process

.such ag in the range 30- 37 GB, since the average
ons@ﬂgﬁ-f?%ﬁgmefi{a.s may be provided for such data
densi ti asseqdhcs of gptafa_l S inaP Be BdcBfRd od Al 18Eirlabl® edium, and
alternative nethod exists for optimzing the recording

whepging & pawt o therseaneghe sgpdeiread dvsimiga. firat pastpfdhe recerding process to
Lcal f - rdahl.e..
a8l T 8 Y o F 05 oy B RO AR By rocss or e
pres@t ifiesacionl dnd 0geddn hise@indpartitof te feb@rding@docdsdlg process
to obtain_ the read signal. The wite strate may be

opt i ni zBythe walldag PG wethad cementlyde ¥ssingd VD, ¢ BDHR
o ar _ . c o . .
driv R RO e by SRR THE aphlfil GQRHREh the
pres&\finventioh utayrincl@le dwalkasg, optinezationttgpontne, ihoweheacwhere both
.every 1Q0 tracks.. The par.at ug .accqrding.tq the .
writh bR A Y s ey PR OPURREeE ALK R i gt Micier digmeter. Ina
walki¥PEptiRizhtidtEryph RWRIAE hecoMNfE fo 1he iResiht ihPerPBWeS sc@lihce of optical
wite strategies nmay be optimzéed fromthe 1nner to
effe¢thsuchuases nuthberef dracks| aregecoadéd. Agpagpefi the sequende, e.gptbe last written
routine cording to. the present inventi.on, sequence .
track s 1o Y1 By erastianSigio whitls a1 isrped grc . anbimoaiog process is
condiRdghaBe baAsiPe the pirt bie SEFKAES Be. ¢h e bhdi€of hSllast track. The

witten track is read and the average transition
optigived wyite cenditéiansiang thed usadindhe Bisthpivegendingpragess amsl g gew

M .1-‘. f t r M
o PR A IR UB Do el T M
numbér dfaracke)dint thisiveayadneoptineih wiite qudlity isunsiined fdrethe entire recording
recordi ng process, until a new optim zation is
ProcgE f ormed, e.g. after 100 tracks have been recorded
(orany TRORYARIJ PSitioH SR maf be (AEHHhed A4 fldbAorBhé Width of
optimal wite quality is ensured for the entire
the regioopdionty a specific transition and/or the width of the following region. For example,

the timing of a given leading edge may be determined as a function of width of the specific
(or current) mark and the previous space length, and the timing of a given trailing edge may
be determined as a function of the width of the specific (or current) mark and the next space.
This may be represented in a 2D matrix, an L-matrix, for leading edges with the matrix
elements being arranged as (current mark, previous space), and a 2D T-matrix for trailing
edges with the matrix elements being arranged as (current mark, next space). It is an
advantage to determine the timing of the leading and trailing edges in this manner, since it

directly provides the systematic behavior of the various pattern combinations present on a
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process. The average transition shift may be

determ ned as a function of the width of the region
wW®eri06/073266 a specific transition and/ or the w de¢ir/tB200d150048

followi ng region. For exanplesg the timng of a given

| eadi ng edge may be determ ned as a function of width
diskpdndttherebpaedtiyareteals £siisteiatil effef i Ao tnicppsiioging @f she various

space_length, and the timng of a given trajling edge
patt%yowbma@m APeheRmaE DTepIesRItation tb\ﬂs PIREIAGH & FIMDe artchl@eful

r current) mark and the next space. This

qualﬁn%%ﬁ%;éls}r%é%?esent ed in a 2D matrix, an L-matrix, for

| eadi ngThelgmsommorte witite pammelters ﬁiaynmimde dpowy level andjexch level

current mark, reV|o and a 2D T-matri.x .
durefgn b5 eI A GTae, RCE A it PRt B0 Br e Be i being obtained
in re®ftio19 8 dy@ém Q:fdékrﬁ%e ?Kmeaﬂ@ iﬁay%@ﬁﬁ% thd évei'%e Qﬁnsmon shifts and

advantage to determne the timng of the I ng and
optimizgilédashonecefgbs onaorthors wiita perametdrsinethe wridé steatedyyin accordance
i prfvi des the systematic behavi or of the various
w hpré{ ‘ern conbi nations present on adi sk, and thereby
di rect| & i§ v gdlasitage S5 IRLJ GirRely Qbrrblatet liid ¥ transition shift for
positioning of the various pattern conbinations. Such
a givenignsition feppewerieli pleveldusationy adisaing of thepyiéte ahlge, and by
I t
mea%%?ﬁaﬁﬁ)feg?ﬁgk Iﬁéaﬁ&ﬁ% %gk’tge whie ﬁlﬁ?%e\‘gée} aé’Jor g?o Mﬂi Vﬁle rules may

incluti¢rrelationships beBﬂ/éen asgivent traiisiﬁ@n&hlf@ twvdhe: ¢fuhseansitidnhshift and a
radi ati on_beam the timng being obtained in relation
corrgsponding S PHURBERT. Processi ng means may eval uate the

aver age |
Che OneAg{:(ﬁ'ﬁﬁl tih Q@e&ﬁld a}?eé:ﬁgfjtggg}e%s%ﬂtﬁﬁ\één%@?? eﬁ'ﬁ@ld@é an mtegrated

circuin(I€3 dicurcdmm«):lhngvan bpmall eeyordMg amamuusaﬁmd(ﬂttwgtg ddapted to opt1m1ze
able to dlrectlé_ﬁcorrelateavalu transition

one gpmpte Wife pé‘rad]?q} 14 3 WU stralesy ageyr H’@\/@@F q &rEaee trangitign phifts of 2
spec?i‘i’cr @bé B8f1eading ahd/6t ﬁﬁhﬁ% e(tlébeof"%f thtRuRddl s m@ﬁﬂj thy witdtPategy

processing neans optimze the wite parameters
bemaopbmmedgn adeqduﬂ‘oesardmennzaltles prawgss. ncl ude

rel ati onshij tween a gi.ven transitiaon shift
Val e of i 6 Ty B AR Eefta@h i i SRRl APl hipe P aspect of the
pres¥tiihvenfiah, ¥R/ be p6¢ided hdg sthfdatorRECABE clEpREOS Whith rhdiebe
present invention is provided an integrate “circuit
incognagyted iy ancenticplolerordinsARPYBIIS dmprdestooneluag themptimization process of
theﬁrgs%n ﬁv?xﬁi ng adapted to optim ze one or nore wite
ters in a wite strategy according to the

av er ag e Alctartidigtto anhisdhasdpest oftheapregene invientidnyip erédfided computer
| eadi ng and/or_trailing edge. of a rreaSl}Jlred r ead

readglpl@ ,ngle of ﬁ%nwl]n@%a%t)ptg:labl&yo@g}gf@pgﬁqsrﬁ e gpP3ratug being controlled to
optitBRGnE OF RS WAR pdThA&ELQR 2 RERE §Stegy according to the average transition

shifts of a specific type of leading and/or trailing edge of a measured read signal, the write

—

strategy being optimized in a feed-forward optimization process.

The computer readable code may control an IC in order to be able to control a
recording apparatus so as to include the functionality of the optimization process of the
present invention.

According to a fourth aspect of the present invention is provided a method of
optimizing a write strategy comprising one or more write parameters, the method comprising

the steps of:
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The 1 C may be incorporated in an apparatus according
to the first aspect of the present invention, or may
wheoopzsedled as a standal one | C (or chipset), RIT/BRO0ENS0048
be incorporated in an optical grecording apparatus in
order to include the optim zation process of the
- prcmicﬁﬁgu&ndawem tdadRigndl; drdadgghd) cempiising figst Retionoteflebred from

resent_jnvention is provided cqgfuter readabl e code

first pegronsghith BTt wigfhs and ﬁ%qoeﬁ seqtioad Fedierigd diowapecond regiqns with second

widtRB RAMRLiH rah§tioKs f?(ﬁﬁttﬁé]llhls% thQsBhd Béle(ﬁr%ﬁlnﬁ edges and
w’ite paraneters in a wite strateg accor Ing to

tranaaumsahan tlteasresmtd egionh td the fiodt regionmeare fabelet yradingfedges,

d|n &Ltralllng t%e of 3mssured read
- Pf%”n“g 1§ %prﬁﬁsP% hs Hge 61 i zed in a
- det%ﬁﬁi‘ﬁi g]OJ 9 taRdition S Qf‘leleﬁg Sndor tHlﬁng: SRV b$ rEzoml'parlng a timing
readabl e co e may control in order to be ab
oftlmamdﬁgnaéanéaummgffappmdalaugnbms as to incl ude t he
funct,i onal i tim zation ess. of
whefsHLEURRT B &h1p6 ané OFmaB s ot lert SUPE S SERPEps opfiized in

a feddL RPVAA JpfiErHtiof PrdcesdhRMp deravardpe tfangtion sians idtd atddeing
wite strate y conprising one or nore w.l te

par anet &he mettiod mast broinriementedsing Hrrecendingsto ghe second aspect

and/Bf Y 'cgfn?gtele(gﬁ%aat%g G ?Ige t?l gqgiect %19? bk & tec'd rb%i’form the method
JECEions Te rom |rs regrons

stepy\adcbrcfmgaithé\nfdtrﬂfaspm.d second sections reflected from

second regions with second wi dths, wherein transitions

fromthe first to the second regions are | abel ed

| eadi ng edges and transitions fromthe second regions

to the first regions are |labeled trailing edges, -

provi di m;esmdd lotiter espebiis} &ammsraad/foo advantageoof the imea‘don will be

Si al , r m, ni. vera transi,tion hlft
appaas gy 2 PG RTER BB TR e Lt GBS Ao e Hepinadier
Emﬂohﬁnélﬁs%if 1Bé gRahtiGiIPbd dd¥tABkd0by Wa§ oTRUhAL 'oﬁEI RiithSeference to
wherein at | east one of the one or ' nore wit

the(bawmmuew@mm the wite strategy is optlmzed in a

feed-fo r tim at.' on_proces akin the avera

transi c PG CortPparafP o Gkl A6 Shhed Mof ok Mpaf i A 8bie of
readingin€/oe WrRtthel ififoRmatién RE6MANEIORE drDoptial m@g@ﬂleaﬁmct

and/ or the conputer code according to the third aspect

may be EH&;& @hem@tlwélyﬂkbw%ateﬁe seigestad ¢hannep BitwEewran; apgical signal,
tot he van g;r gﬁ? ?or?ﬂgﬂﬁl)&eﬂorﬁsﬁﬁﬁ&a}@[m%}é to a space

featur es and or es o e I nvention
runlénggoigr ent from and elucidated with reference to the
enbodi rrent S % scri bed herdeI| nafter.
ows a schematic drawing of mark write strategies,
FIG. 5 illustrates edge position (transition shift) as a function of a first write
parameter,
FIG. 6 illustrates edge position (transition shift) as a function of a second write
parameter, and

FIG. 7 illustrates a flow diagram of an embodiment of the present invention.

An optical storage apparatus 1 capable of reading and/or writing information

from and/or to an optical storage medium is schematically illustrated in FIG. 1.
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Enbodi nents of the invention will be described, by way
of exanple only, with reference to the drawi ngs, in
wawiosh786G. 1 schematical ly illustrates an opt PCEIB2006/050048
recordi ng apparatus capable of reading and/or witing
information fromand/or to an optical storage nedi um
FI G 2 aclesinapicslakdrigd dﬂpdﬁtds&io&ﬁarﬁesﬁﬂat@ﬁn@ibe@ bﬁaleﬁalents with
bits froman optical_signal, FIG 3 shows matr
varigys fgnationg,ronly %%‘é’?’ giedHustifeghere. MOtRT ME#sdat 3¢ paessnt for rotating
, 4
e GBETPof ke Bof o R8BI BERRBHL 5 JRtptla st
can b@ﬁicud;edrandtpbsitieiletd an debirdd lbcaimna)nfthaﬂ disk dTheafptlaaprlclalp unit

mCh\(A({eF & F’E ne%‘ﬁ{t’fn[g;:al lg‘ger geelp{}l q rat eg g)dggggg%gtht I o[lé;y means of a
numB@tr @F@h@ﬂ eléifﬂéilltf e fdcubdd M§dr@heaRid & %@oﬁin?ggﬁlﬁﬁé Bd slficiently

nbodi nent of the pr esent I nvention. An Optl cal
mtelme 8o thpe a@pmcaétch@gt negypprevided tocthd iopticah dk oire. wpftical affects are

or e n m and/.or. to ap opti.cal .stora

proviRe Gt e, AGHRRF Tt ip aoteditndy o e 1532 PGS iR fifient o
indusé 8 pBPHcad BRA1p8 latg tHeOBREdtSERsE Hghf 8RedeBEh pRotoSHENBINT for

with various functions, only a few are illustrated
readingthe opfigabefTeainemthe disk. are present for rotating the

di sk 11 .

pi ckup unl gpge%gﬁt 18{(&#1&1?9 5}¥]er}§a(?? gﬁeﬁ I?'ro% h%g)pggér% rg&rdmg medium
ek o o ;?ﬂi’ayfﬂ‘ﬁp‘?f"mﬁ‘-"?ﬁs*;i’f‘%*“éi‘ﬁitertﬁiﬁ%“??”“ o

| i [ unit_ i u

(not SHQWR); ¢ PYPTPeESEPE BIEATS AT ERNYRANednoSIaER aVhih ¥ fuitahie for further
proc@é/m eans of a nunmber of optical elenents. The focused

I'as light may in a recording node be sufficiently

i nt enseThmcd)ﬂtml oﬁt}mrs;magwippaﬂamsgmmddme ethenbydlenidware

tlcal tical eff s.are provi s
implsieg b SBru® Mkpasscn PEandior oomald adtPiitsRonEol idn additon,
also |nﬁ§1%brd%@¥%f cdlﬁrdl Hﬁuﬁg 4 c}ﬁ’égenf Q“hb m%ﬁr&esﬁby édlﬁﬁ‘;l means (e.g.

change and the reflected | aser ght detected by a

mteg;‘h‘@d@deuléﬂ@) meana‘)@nayrmtalmgoﬁlﬂnerdyptqdqaoee@smgmeansmndm&ware
t t th d.sj | _f
procsiEmehes U TPRISGE & ngh M DR ot Sl Gl SBhgare, may

influRlicd the opErationi 6f e bppardius. tm@n@l@ralhlgmuv@cbhﬁm sefting@s include
dedi cated unit (not shown) by processing neans 4 be

contql of recruksshape 18 agvitgishatrey @ﬁthesanstﬁed laggr POWET inf rgeqriimg mode.
process b%gcal effects are aligned along a track spiraling from the center and

outwards. Data is stored in effects and spaces between the effects of different runlengths, i.e.
different widths (lengths) of the effects and the spaces. Important for the optimal
performance of a given disk is that all marks and spaces are integer step like. When the
lengths of the marks and spaces are not exactly a multiple of the channel bit length, this will
be seen as deviations from the optimal situation and will result in a deteriorated bit detection
performance.

FIG. 2 illustrates a series of channel bits from an optical signal. The series of
channel bits 20 comprising first sections 21 corresponding to light reflected from first regions
with first widths 211, being spaces or high reflectivity regions, and second sections 22
corresponding to light reflected from second regions with second widths 221, being marks or

low intensity regions. The transitions from the first to the second regions are labeled leading
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The control of the storage apparatus may be done
ei ther by hardware inplenentation, such as illustrated
wWhoobkes2eot or control 9 and optics control 2. PEI/IB2006/050048

addi tion, also mcroprocessor gcontrol nmeans 4 is

present. The m croprocessor control means (e.g.
edgdsPBegidtraditivng Gond the kédondBedions totle fiBhicgions Bt labeled trailing

har dwi red processi ng means and software processing
edgefe@dns, so that e.g. a user, such as by means of a

hi gh- | epgl | >

o | Rl BAIONAREUIBRE rpENBRHANEIRS () g low
reflectivity Gharkpart inogalwapconithe righhpositiorniSotmeargtobseuchita tiee left (early

a wite.strate of the em tted
in tiflg CoTaRIte BB HETNERE) 1 soBRae Fch RutharRgha lftormgositive). This is
illustrh@8 by IR dcitelNBied 5P WhidREnGiSARE S RBGAuRALNBE ?ésm&iitlﬁ‘tﬂesﬁgure a
stored in effects and spaces between the erfects of
tlmeca)ds‘mlenlﬂusvcrateﬂ@a gthosizontalexisg ihieftnceants béig Hiscretizeigwitls yo-called

17 G} ehite AR ER: B0 8. R B s [ p a7 mark

and SpaEﬁfooaﬁ&ntsquﬁ@[enﬁdn@enmhs kEthe Ph@BnttiReent BN dtd Eesétibed in the
the marks and spaces are not exactly a nultiple of the

folloatiag idius gmbodismegtsof aniapsicalirpqor¢iag aprasatys with \ppHmizedgvrite strategy
1omthe optimal situation and will result in a
eteriorated bit detection performance. FIG 2
| I | ust r Btigsshiftsthat &8 spdterndtin(with Dpredictablibehavior)icas bé
gnal . The_series gf channel blts 20 conprising fjrst

come%t@@ieeﬁ%a write siEpteeys JOn Many haye pilepding and, teaglinggedeg owhich can be
sh1ﬂ%ﬁ r'ﬂ‘fer 3 e Qs rd Bf ddufsila Mlgttl(g’ls of 4l %cgptg HarlP ?e?lgtgl @5

ectivity regions, seco tlons
Furthmrroms po theti clasp ofta leadjhg edgef theod mcghﬁ be mfhmnmmf thepiewioss space

tengit o, 36 el s 13 £ vl SR o s caf e sher St vmbol
Inteff@rgh S hiftHe %@%-‘%ﬁaﬂlﬁﬂ FioP RAGER Letige ARErelh3ABbd inBlence of the

fromthe second regions to the first regions are
next| sam (&4). Theshifts gﬁaezr evmtm as @2 imatriy, withghatrix hbments L(cm,pS) for

the IF% s (ﬁgleg gﬁglf r &@T&ef | §| %é}ﬁt%:hl ?Cgpg Jﬁf‘f’ spaces need not be

dealpw&htbe@m;seiimﬁuwrﬁaﬁcany RICR-Bebwédhaheé Giritteh @Riksy in time
= negative per definjtion) and sonme too nuch to the

ri ght (Tbeayesrge teangisionshifisof theryasiops combipationafanarks and
prevﬁ&es‘/ntggtt Jd?&ﬁhtj s{ﬂﬁg‘esﬁg am‘é rﬁ@as rrg)‘flga)&(ll éﬁg@ lisk. rug{n?%%)g matrix

reprmn‘atlhm) of the mitaAsitieux sl fts ts@véﬂ INFIGXB forliatadgredicatsrontd wet-once
with so-¢ LI ed I T (=1 channel bit) resolution. For an
discwithn namigahyrite;siategy-ansi t i ons should lie on a I T mark.

Embodi NR{i;, af ureah Pf 3%d %ﬁ@% hifts are sh

i nvention are escrl (?nﬁghe ?lr E%%an'. huge S are siown,
and éoriegelyropntbinatibn aff cmpetnt uairk (eaxs)dndprevipext spacs (yvakis) a dot 30 is
dl‘aWIP t[1hg1 d(z)tel(-éi (\)Agnldte?(agtiiy on t%% cross-point 31 when there is no shift, and on the right

32 of it when there is a positive shift (too late) and on the left 33 of this cross-point when

con

there is a negative shift (too early). The matrix graphs as illustrated in FIG. 3 is obtained
from the last written track and the shifts of the leading and trailing edges represents the
average shifts of the transition as measured on the last written track. Based on this
measurement, one can compensate the write strategy. How this compensation has to be done

may depend on the linearity/non-linearity of the writing process.
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control. Edge shifts that are systematic (wth a
predi ct abl e behavi or) can be conpensated in a wite
warwanegye The marks have a | eadi ng and trail i POI/ER2GE/050048
whi ch can be shifted. These edge shifts are of course
a function of the (current) mark length (lcm .
Fur t her T4 ®alkiing dépigniestion méthad theastit gtredgeis fomdaky optimized is
. mght be influence of the previous space length (Ip ),
in a fesprved ZeRs n e diskoNeFethe 9uytem cap staftayiting: Aiftet writiage.g. 100
a F f x i k
trackihe 35 R TmAS oot U A bl s (i GIAHR O o) BriOf rack
Becaust theatiskeis aibt pdréectlg homppareuy, the) sysfeheis hbatingsumaty., henight be

needég 10 oDt Fatih BB i IEPIOYe ST UTRTE Pe e S Bpgss i
dond &Rry 160 frhdkQ, £AGR This WA aIRRGER bRSAHAThI DeoHRAY on¥ichDonly

because they automatically fall in-between the’witten =
adaptghecwrite floaven\becauge onlyammeiparameterts fmegsundd when xeading thee last written

conbi nat,i on of,. ks and i next adj acent aces
tracl, BN Bet o B SR e A SSdipe SELARRE ofRRSR
possiBié td éﬁabﬁ@[o@%ﬁgéréﬁlbféfh iafthd Weitd stAksgyt i on shifts is

given in FIG for neasurenents on a wite-once disc

wi th a Hoerdemto abfdin &urther isiegyinte theppplicagion gf the| psesgntigvention,
- . i . . 3 i Sy

e s PO o CEAR T SR b e

( X- axi sPpéandizapion of weitd steiepies dnyweitekance disllofs &t discussed. In order

drawn. The dot is found exactly on the cross-point_ 31
to coiprsisate @ deading/trailing,edee thatigx/df of pd’ tep gy aptogilate it shpwld be

' itis i ft | . o

e b R LA 1R 300 i iin
edgq with ar amoynt. x/Tloe theedisk. Tognegshigata shis tHeustiteatredgy of the®'s are

3 i,s.obtained fromthe. last wij.t ack and the
Cha@ﬁﬁﬁ}? wteppse I48 é’g]iaﬂ Ef é?rfﬂuﬁhfaﬁfi‘i I_P:fgae%ées represents
the ave(ags wdfifst ?ul@é, P & fikeashirk QR gy RAaHERItHR N eading edge

the last witten track. Based on this neasurenent, one ~
50 of the 14 anpeningt & is Hbistated én EXG. &ythe figuwe isihesedge position (transition

shifif SR 8 SR hosRnciatls S PSp TN of SRSt Slst i Susppteq for a

situatidh kiliege BB kiaffiAsdsRidnBFtOfrst flseNk mbdBred W Al BeSseen that for a
norrmllﬁéopti mzed is in a reserved zone on the disk.

pulspgtart of L ST datenvegttis in o shift ofrthe pdag. onshe disc Withiabayt ¥1¢th T. In
I; o M 1
he 058 s P P Q8B 05 B A Py e
achiBeabid)sie istpoesibliedé exatipqiut herésiiig ¢dgb onberigittpdsitivheWhen the first
systemis heating up etc., it mght be needed to ada?t
pulse partyaatqreanch tonseg thespmgmpement olessRAWSY & iRfgried into the write-once
r i i , ..
s 8710 5o T 5058 e nSBESHETO (98] sy T s
confomeddbgrmenstingments as shown in FIG. 5 by the line marked 51. But due to the small

slope of this process, the leading edge can be modified almost independent of the trailing

edge. (Furthermore, in a situation where the edge shifts between every optimization step are
small, also the cross talk is very small). A nice linear dependence of the edge position on the
length of the first pulse is found. The small deviations from the linearity may be taken as a
measure of the accuracy of which the edge shifts can be determined.

Also the length of the last pulse, Pr4, of the [4 mark strategy may be changed
42. In FIG. 6 is illustrated the trailing edge shift 60 of the 14 mark versus the length of the last
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adapt the wite power, because only one paraneter is
nmeasured when reading the last witten track, however
wh200p07826€li Ng the transition shifts of all | eaPCTB2aMA50048
trailing edges, it is possiblgto adapt a |ot of
parameters in the wite strategy. In order to obtain
pulsé.Untthie case[iso groks falk 10 thdRadipp kigobdfon i9bbsehedithisaadk does not
invention, the wite strategy is changed a bit, and
sufferrfrore pestihéahe LT-matri xes are di scussed. Optim zation
of writg é{l{)lgg Sﬁé %?né)[?né@r s#pt@mcwgr@ ijdvilﬁe?l cﬁb§V§ Ihroaztever also
di scussed n order to conpensate a ingltrailing
rewmawl‘gle (REqtvritesstratepfiesatin de damed maenkzylkmg dptimiteaioa type fashion, so
ul.d be deternjned how much the wite tra
that B GRAG SEateRN ST BPHO RS b Inb FO T IS0 B
Corﬁﬂeﬁﬁtl@ﬁ oﬂﬁé%te)éfra—tegﬁ oh h@ ey fﬁe oBinbMULDE FIRIWAnE Wa§ (an example
he wite strategy of the s are changed. The wit
ofa Bﬂjﬂ -woitedratsfigy anprogided in FIGy ﬂBr)alBle mqvmgjfthcsflrmpulsw‘ihn, ctnh@an

compiylsSle iileRTing ke in 1510 fshioh Tl iRk §e, o v MARRE by moving

the ladtlviaStbpalse 0P ipNarfd tee sfart dfithd é}@sefplﬂﬁérl@vdl Salstohelﬂes! d8o-1 ratio.
position (transition shift) versus the start position

A flgw diagrany & g]@lsﬁg‘mgqg} gm‘mdlmn@t qfithespregamt #wentdon is provided in FIG. 7.
' t

In a'gggt ldﬁ)on i { 1te Ar{lé{%{ﬁl(ﬁél) S rrr(gﬁ(/léégf 2% E)él%hm%%tests ina

rese8ed aofidad the @lﬁskaHawhg ghest patameters] tHe stemicanatet wridfg dats (Win)
in.a shift of the edge on_the disc with about 3/1 6th

on the digk, ap Hiustrated in ﬁéecr)a@ 8tep dii Thsrinfigd p@fﬁ@a@rﬁ Mg be detegpined from

| g i f

the P pfcBOR, 1% T telehilhtio pfthe BEASEN e ¢ he 1 eadi ng

edge onAffteewritight npobet ofttrack¥fee 100 ¢ratks; gte spstbmgumps one track
nd st the . s

ts |at
back @) iR e b P B desh et T IS phine 15 rrtieh Hack i
anal f‘e’ﬁlﬂytméaﬂls f AT iﬂ%ﬁloﬁdﬂeTB@%té@l‘ﬁ?e?ft@ optitfizk® f75 and the next

earlier intime). This is confirnmed by neasurenents
blockof yhdw{agam FigGl 00 ipyrittere by bsing therdpsighiged wilgtpachmaeters (Wer).

Aﬂe%2§% t he | ead'

of . thi.s oces e can
e lodr o Wil BROBRRY s Vie B gPE Rl onee
agaif resdt AR 1R MRittenradk I8 tauabm&ﬁmwﬁtﬁ tﬁé’@tﬁﬁﬂﬁlcﬁlrprf)@eﬁure until all
bet ween ever(it gtl m zation step are small, also the

—:;

datachag beenppxide ediskddi 1). A nice |inear dependence of
the edg 1 4 t. o f | 4
found. CBOTH P Br e oo B B hth de el i dlbedt i
preféréddesmisrlients,dsis met mftentdb@ tcﬁlﬁmhmﬂed/tdxhe whucific fola sexfgeth herein.
shifts can e determ ned. helenth of the | ast
Rather, thescope af thspresgat inyentignpis 4 8@ HeoBRamag clayns.

I'n FI G sssebﬂléﬂ@@ﬁﬁﬁ §[]§jec§ﬁ1:e df't 1§<qgéaed%ﬁibfohn1§&t Qdch as

the 14 rmr versus t ngt ast pul se.
specifii grocassing steps,alatsssptesdritations tsipec1ﬁe @dlran@teesjgte " bmfsnet forthdfor

urp%lsjesseorf\é)e(glal(natlon rat%er t%la(m ileOn?t%tlgI? tso Ség ];J Srrovfdre %mlga? Saltld t %%Jgh
understanding of the present invention. However, it should be understood readily by those
skilled in this art, that the present invention may be practiced in other embodiments which do
not conform exactly to the details set forth herein, without departing significantly from the
spirit and scope of this disclosure. Further, in this context, and for the purposes of brevity and
clarity, detailed descriptions of well-known apparatus, circuits and methodology have been

omitted so as to avoid unnecessary detail and possible confusion.



Exanpl es of a wite-once system were provi ded above,

however, also rewitable (RE) wite strategies can be
w@eampneEes n a wal ki ng optim zati on type fashi oPCT/BB2006/050048

that the wite strategy can agpgpt while witing in a

constant angul ar vel ocity node. Conpensation of the

Write SRefka@@y sighs he indlidddein alit lhingdhoweveh hefintlhsivh bfthe

way (an exanple of a RE-wite strategy is provjded in
refenengg signs)is ogl)y fﬁbq,lpﬂ‘rgr TERRONS pl}(gqhok}](g ot be popstiypd aglimiting the scope of
the G9fReNsate the leading edge in a 1-to-1 iashion. The

tralling edge can be shifted, by noving the |ast

wite-pulse, PLB, and the start of the erase pulse

| evel, also with a 1-to-I ratio. A flow diagram 70

illustrating an enbodi nent of the present invention is

provided in FIG 7. In a first step 7 1 initial wite

paraneters (P ) are provided, e.g. by performng tests

in a reserved zone on the disk. Having these

paraneters, the systemcan start witing data (WO on

the disk, as illustrated in a second step 72. The
initial parameters may be determined fromthe LT
nmethod, i.e. froma determ nation of the transition

shifts. After witing a nunber of tracks, e.g. 100
tracks, the system junps one track back (R1) in a
next step 73 and reads this last track. The quality of
the last witten track is analyzed by neans of the LT
met hod 74. The wite strategy is optimzed 75 and the
next bl ock of tracks (again e.g. 100) is witten by
using the optimzed wite paranmeters (WT) . After 76
witing a block of tracks using the optimzed wite
paraneters, the system once again reads the | ast
witten track 73 and continues with the optim zation
procedure until all data has been provided to the disk
77. Al though the present invention has been descri bed
in connection with preferred enbodi nents, it is not
intended to be limted to the specific formset forth
herein. Rather, the scope of the present invention is
limted only by the acconpanying clains. In this
section, certain specific details of the disclosed
enbodi nent such as specific processing steps, data
representations, specific parameters etc., are set
forth for purposes of explanation rather than
limtation, so as to provide a clear and thorough
under st andi ng of the present invention. However, it
shoul d be understood readily by those skilled in this
art, that the present invention may be practiced in
ot her enbodi nents which do not conformexactly to the
details set forth herein, w thout departing
significantly fromthe
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spirit and scope of this disclosure. Further, in this
context, and for the purposes of brevity and clarity,
wa@ledoalree descri ptions of well-known appar at uspCT/IB2006/050048
circuits and met hodol ogy havejpeen omtted so as to
avoi d unnecessary detail and possible
CLAMS:usi on. Ref erence signs are included in the clains,
however the inclusion of the reference signs is only
for clarity reasons and should not be construed as
limting the scope of the clains. CLAIMS: 1. Optica
recordi ng apparatus (1) with optim zed wite strategy
control, the apparatus conprising: - a radiation
source (6) for enitting a radiation beamso as to

L e r aaP e essRling b ils A WEAATRL S BB WAL e, e

appattitu$ eorapristig gy (40 43) including one or nore wite
par anet ers, a read un (7), for reading the recgrded
- a rdfptiey s (Gl for smmlewa@fl%r qrcheamsioi e recprtkonticakefiects on a
) Legt
rocoRlBAnedig)) EF MRadalith by bolRg ERMASy Bl YA airty strateay
(40, aﬂ;bamludmg 08@Pr mefd wutequrdmaserssecond r egi ons with

- PR kot o Y Bl R S L e i
(20) (caiﬁmglﬁg fir§t3B&ionk @19 réﬂ&?@dti’i’&niiﬁﬁ%lgioﬁseﬂitﬂ fist Wadth§€211), and

first regions are |abeled trailing edges (24), wher ei n
second emlges 223 meflectedriram pgcond oefglcmsamﬂn@cambvv@dths @al), whgrein

det ned in the r ea r el

“ansf Sdrdp ?%en% ﬁ"rﬁ{‘%%e% hdregions gfeta 9&31?‘? Pea%m% gﬁ%ﬁsﬁ’? anfansm‘ms
frond fhe s¥éontl @egibistto @y fifséfbgfons ateSlabgléd frhiligg elges124),

feed-forward optimzation process_taking the average
whef%aa\sqragedfﬁnglﬁm #hifs of Jeadipg andios Haiking edgesmse detarnpiaed in the read

C rei
s B S DU R BB, B Vil st
(40,43)as eptimized in & feefdotwand optiraizatiopiprocessitakingthd atdemapagamition
L part of the recording process and the read

Shlf"éi(g(idp tojagctt-ai ned fromthe first part of the

sequence, and wherein the wite strategy is optimn zed

in the optim zation process, the optimzed wite
2. str at eg\\ppaatug aceeding mo ala'smdowhlerp’mrat seqtierich of pptiaal elfifends is

cess. ar.at us ord ng to claiml1l wherein .
recoPled Sieetyiatly BRI GRA SYHCT™ fUrt Gpd o HsgaugBog s TR during o
first pHAGF iHRTe&rdinBHrodedd dhdothe tad sighal RdbRiACAfrdn® thR first part of the

specific transition and/or the wdth of the foll ow n

sequeegfi end Wheremotba matte strafegyols @phiaized ie theiaptimizagion Peeagss,
DR Writd SrSieddl blifz RRAE s&oh
optnmz d Writd8S egy being tsed in a sécond part of the recording process.

3. Apparatus according to claim 1, wherein the average transition shift is
determined as a function of the width of the region prior to a specific transition and/or the

width of the following region.

4. Apparatus according to claim 1, wherein the one or more write parameters

include a power level and/or a level duration.
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i nclude a power |evel and/or a |evel duration.5.

Appar atus according to claim1l, wherein the one or
WOorene/ov2s6 e paraneters include a timng of a WET/BB2006/050048
pul se in the radiation beam jfie timng being obtained

inrelation to a systemclock. 6. Apparatus according
5. to cl ai mpparafudatddding aplaing il NFhEEMARS 6hd\gr MBRNBrite Parameters
. _evaluati n% the average transition shifts and o%t imze .
inclydeptiming ot gfwritp pulsp an Be regigtionfreame thedimingbeing obfpingddn relation
toa??ﬁ&ﬁcﬁk ategy in accordance with rules. 7. Integrated
circurt (1C for controlling an optical recording
apparatus, the I C being adapted to optim ze one or
nore wite paraneters . in a Lte strate according to
6. {he avelMBULS FFRATNEHO ShITE {ughesamnmisiig RIggrssng fmeans for
evalhR 81 thY a@iileQfank#idh lshitg 288 Bgﬁm% 18sPBRSM1BE ohE&more write
signal, the wite strategy being optimzed in a
parafnstegis inghewanridie stpatégyi inac¢adanse wdthswles8. Conput er
readabl e code for controlling an optical recording
apparatus, the apparatus being controlled to optim ze
7. one or [MéLatel clreuiP@CRIRcBhSollilg 8n Wplidak réebfd@hEPparatus, the IC
_according to the average transition shifts of specific
beingpdapfedto qpéiatizhenesTdnde Wit phiamgtestifeswote siratagy gaeasding to the
. o . . o .
over 5B Sl Bt S S0 B G 0 rdrd e
signalpthenirite Bgategybéihg opfithizee frya GRdbivedrd gptidiration process.
wite paraneters, the nethod conprising the steps of:
- providing a neasured read signal (20), the read

pro a_easu .
8 i Dot Sammbler oy bade REEUMQInS oSl 1 EGRHE dpbRillus, he
appa&us being céiiftlled ¢d bptorhize ohe ormescwrit® pacgmelers ima wirite strategy

second w dt hs (221), rein transitions . fromthe ..
accofipig o g prrass o D periEe Pise pERSRE ATy Belins edees of
o maid 106 A4 ARSRAYLERG 0PARORA 1 S QDB oBfmiration

irst regions are labeled trailing edges (24
procpssovi di ng nodul ati on bits corresponding to the read
signal, - determ ning average transition shifts (30)
of leading and/or trailing edges by conparing a timng
9. of the MuatbddfWplimiAng aavritk BiraigpyOdontigiBinpDshie! tnh@?8 write
bits, wherein at | east one of the one or nore wite
parapgtessrshemsthpd compriging the staps@fegy (40, 43) is optinized
PR - . . . i
o R PR 5 R GTDrA 8 loms 1
reflected from first regions with first widths (211), and second sections (22) reflected from
second regions with second widths (221), wherein transitions from the first to the second
regions are labeled leading edges (23) and transitions from the second regions to the first
regions are labeled trailing edges (24),
- providing modulation bits corresponding to the read signal,
- determining average transition shifts (30) of leading and/or trailing edges by comparing a
timing of the read signal and a timing of the modulation bits,
wherein at least one of the one or more write parameters in the write strategy (40,43) is
optimized in a feed-forward optimization process taking the average transition shifts into

account.



